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ANALYSIS

Problem Identification

As a licensed UK Private Pilot, I have real-time experience of what it is like to plan a flight.
Regarding calculations such as planned airspeed for the flight, fuel calculations and so on,
traditional navigation methods involved using analogue instruments such as the flight
computer, which, although reasonably accurate and produced reliable results, was more
prone to human error and can also consume a lot of time as you brief your flight. Obviously,
in the modern world we live in now, better solutions have come up, such as electronic flight
computers, which have rightfully become the norm.

Things get more challenging when we start to consider the route we plan to fly. For a
cross-country flight to be executed flawlessly, many considerations must be made, namely
the weather, the route, the necessity to enter controlled airspace, obstructions along the
route, alternate aerodromes in the case of an emergency diversion- the list (really does) go
on. Sometimes it’s easy, let's say, if the route is straight forward, has been flown several
times before, and (most importantly) there aren’t many complex procedures involved at the
arrival aerodrome- but this is almost never the case. Things change, even across
well-known routes that could fly past the head of an experienced pilot and could lead to
increased workload in the aircraft. My solution aims to mitigate this and have the result of
making flight planning a lot simpler for a pilot, as extensive thought doesn’t have to go into
considering every detail at every point along the route.

The purpose of this project isn’t simply to make flight planning something like an
‘automated’ process. This is very (very) dangerous as at no point should a decision in a
flight plan be made on behalf of the actual pilot in command, as this could lead to serious
consequences in flight if said decision was not practical but was disregarded by the pilot.
Annex 2 of the International Civil Aviation Organisation (ICAO) stresses: "The
pilot-in-command of an aircraft shall, whether manipulating the controls or not, be
responsible for the operation of the aircraft in accordance with the rules of the air..” This
indeed includes flight planning as without one the other doesn’t happen. So, to cooperate
with this, the purpose of Al in this solution is to offer different suggestions and options that
best suit the chosen flight plan and identify any potential threats along the route and again
suggest workarounds to mitigate them. I will therefore stress that the decision to follow

any of these suggestions are at the sole responsibility of the pilot in command and
careful consideration of any risks involved is essential before doing so.

In respect to this, I will ensure the suggestions produced by AI are as accurate and useful
as possible to the best of my ability.

Why is it suitable for a computational approach?

The solution requires access to many features that can only be accessed via computational
methods- in other words, the internet. Examples include from airport data, weather reports,
airspace information and map data. Given that in a real-life flight planning scenario access
to a device is essential to be able to obtain such data, it will be no different with this
solution. A solution that doesn’t involve a computational approach in this case would simply
be impossible.


https://www.google.com/search?q=UK+Private+pilot+license+meanig&sca_esv=9f05e2405697a5fa&rlz=1C1OPNX_en-GBGB999GB999&ei=K5ZBaMCgJPCwhbIP7bCn6AM&ved=0ahUKEwiA4qqtrNqNAxVwWEEAHW3YCT0Q4dUDCBA&uact=5&oq=UK+Private+pilot+license+meanig&gs_lp=Egxnd3Mtd2l6LXNlcnAiH1VLIFByaXZhdGUgcGlsb3QgbGljZW5zZSBtZWFuaWcyBBAAGEcyBBAAGEcyBBAAGEcyBBAAGEcyBBAAGEcyBBAAGEcyBBAAGEcyBBAAGEdIpA9QoAhY1w1wAHgCkAEAmAEAoAEAqgEAuAEDyAEA-AEBmAIBoAIHmAMA4gMFEgExIECIBgGQBgiSBwExoAcAsgcAuAcAwgcDMi0xyAcF&sclient=gws-wiz-serp&surl=1&safe=active&ssui=on
https://www.pooleys.com/shop/pooleys/crp-5-flight-computer/
https://www.pooleys.com/shop/pooleys/crp-5-flight-computer/

Furthermore, the solution intends to use Artificial Intelligence tools to assist in finding
problems/suggestions to make to the user based on the aforementioned data, and to also
present this in a friendly, conversational manner. This inevitably will require access to an
internet connection to be able to run, and a computational approach is the only way to
achieve this. Finally, the User Interface is also needed to provide a means for the user to
interact with the website properly- the use of a computer will allow me to achieve this.

Abstraction

For standardisation and computer efficiency reasons, a lot of the data to be collected from
different databases are all in a coded format. Abstraction will be required to present this
data to the user in a better, more useful representation of reality. Although the trained pilot
will have studied how to decode such data, as it is in fact faster to read it in this way,
having it represented in a pure, easily readable English format will avoid any errors when
interpreting the data. Below is an example (at the most complex level) of a weather report
from Heathrow airport (code EGLL) in both its raw form and decoded forms.

RAW FORM

EGLL 221250Z AUTO VRBO3KT 9999 BKNO036 15/05 Q1019 NOSIG

DECODED FORM

1250 UTC 22 Thu May 2025
15°C (59°F)

5°C (41°F) (RH = 51%)

30.09 inHg (1019 hPa)

variable at 3 kt (1.5 m/s, 3.5 mph)

&+ mi (10+ km)

broken clouds at 3,600 ft
3,600 ft

VFR

Above: Raw and Decoded forms of a Meteorological Aerodrome Report (METAR) [Source:
aviationweather.gov]

Other data like aerodrome forecasts, Met-Office weather data, Notices to Airmen (used to
notify any temporary changes that could affect a flight) are all coded in some way, some
more than others. Abstraction is therefore important here to ensure that these reports are
presented in a comprehensive, user-friendly manner.

Decomposition

The form of decomposition fo be used in this project will be modular programming, in
which each subproblem is dealt with within self-contained modules, leaving other sections
of code unaffected in the process. This will essentially allow me to code each of the project’s
functions, such as the AI Algorithms, the decoding algorithms, API commands and
calculation functions as separate modules and at the end link them to each other to create
a fully-fledged system. This is the most efficient way to do this as it avoids errors that could
damage the entire code/program structure at once rather than just the section currently
being worked on. It also means that, since each module is essentially its own program, I
can perform testing on each of them individually and be confident that if this works
independently it should also work once integrated with the main program. This has the
result of making my code more robust and less prone to unexpected bugs or errors that, if I



hadn’t incorporated modular programming, would be extremely difficult to fix without
directly affecting some other part of the program at the same time.

On a very basic level, which shall be developed in the Design section of this document, the
modules that make up this project will be something like that shown below:

FRONTEND
e Web module (HTML/CSS/JS)

BACKEND (Python)

Decoder

Prompter

TEMAnalyser (Threat, Error and Management)
FlightComputer

FuelCalculator

MassAndBalanceCalculator
ExpenseCalculator

As you can see, having things laid out in this way allows for a much easier development
process, and even makes the code easier to navigate for those accessing the source code
for this program. Each module has no reliance on another to operate, which is key in
ensuring that the development process remains as robust as possible. Furthermore, these
modules act as checkpoints - important modules can be prioritised and those not
completed won’t affect the completed modules in any way.

Algorithmic Thinking

The use of algorithms in this program must be thought out extremely carefully to produce
more accurate and reliable outputs to the user. This is especially important in my case given
that my program plans to provide pilots with real-world information that is supposed to
help in real world flight. Whilst in some modules, must-be-accurate data is essential
(calculations for example), others may not need this and will be more focused on outputting
suggestions based on analysis of data chosen only by the user. This will define which
algorithms can and cannot incorporate things like Large Language Model APIs for
advanced output, or those that must rely solely on hard-coded pre-written calculation
functions. The way I intend to differentiate between these algorithms will be explained in
further detail in the design section of this document. Without the proper incorporation of
algorithmic thinking in my solution, I run the risk of giving incorrect data for the pilot to use
in the real world, which could result in several problems despite a disclaimer being present.

The use of APIs

When considering the suitability of this solution being computational, APIs are an essential
part of this program as there are countless amounts of data that are updated constantly
throughout the day (weather reports are the most obvious example in this case) and the
only way to ensure such data is accurate at the time of using the webtool is to use APIs
available to fetch data and display it to the user. Luckily, a lot of aviation-related APIs are
free since this data has always been made free to obtain from government entities and so
this is respected when third-party companies provide reports using data accessed from
such sites. If I choose not to use any APIs, then no reports necessary for flight planning can
be obtained for the user and they will have to search for them elsewhere, which is not ideal
and could potentially be time consuming.
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Stakeholders

Who could qualify as a stakeholder?

A Licensed pilot

This is the more obvious stakeholder as it is the main target audience for this webapp. A
pilot who has held at least a PPL will know what is required to plan a flight to the legal and
suitable standards, and would be able to interact with and utilise the webtool to the best of
its ability, and this software should be of aid to them the most. Whilst this may be obvious,
what is not so obvious is how useful this tool could be from an educational perspective.

A Pilot in training

A pilot in training also makes for an excellent stakeholder, as, looking back on my own
training, there was a lot of theory involved in learning how to plan a flight correctly, but
hardly ever were there opportunities to actually plan one from start to finish, considering
everything necessary, until the solo land-aways and the single qualifying cross-country
flight you would do as part of your practical training. After that, you are on your own, and
without the pressure and aid from flight instructors, it's much easier to miss something out.
However, if tools like this were used during training to inform the decisions made by the
student pilot, this could teach them valuable skills such as what type of weather to look out
for, specific things to look out for in route planning, or, and most importantly, risk
assessment (which the aviation industry will refer to as Threat and Error Management), the
lack of which is undoubtedly a common cause of aviation accidents worldwide.

A Layperson

Having someone who has no experience in the field at all would also serve as a good
stakeholder as they could use the tool to educate themselves on how a flight might be
planned. It would be a brilliant learning resource, as there is no risk attached and they can
play around with any features they would like and also use Al tools like the brief and route
generators to see how a pilot might think when planning a route to be as safe and as
efficient as possible, all without being stuck behind a paywall, which is common in most
sophisticated flight planning software out there, as will be seen in a few sections.

AI Researchers and Data Scientists

Since the aim of this project is an experiment on how AI can be applied in General Aviation
flight planning practices, the data generated in this project could potentially be used by
these people to train their models to be better suited for GA flight planning, which opens
the doors for more reliable AI integration into the currently available flight planning
software, which brings new innovative possibilities to flight planning that we may have
never seen, or thought of, before. Even better, this data could be pushed to machine
learning engineers, who could go as far as developing AI models tailored specifically to
aviation flight planning, providing it with access to large aviation databases etc. This could
then be used by tools like mine and official software to provide what could be
state-of-the-art software that could completely change the way flights are planned in the
future; perhaps, to the point where it becomes fully automated! Who knows!

Stakeholder interviews/questionnaires

Of course, this will only have a positive impact on student pilots and qualified pilots if it
actually solves their specific problems they may have during flight planning, and I will
identify these problems through a questionnaire. Unfortunately, none of my fellow school
students are qualified or student pilots, and a good grasp of aviation and general
navigation theory would be required to not only understand the questions I ask but to also
identify problems affecting the general flight planning experience. Luckily, I am proudly
part of a community (shout out to Young Sky Pioneers!) of hundreds of aviation enthusiasts
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and professionals at all different levels, some of which I have met in person because of this
community. I will ask members of the community to fill in a form containing a few questions
that should help in tailoring what this solution should really do for users to feel satisfied.

Questions and Justification

Q1 - In general, how much effort would you say must be put in to plan a long-distance
(100 NM+) cross-country flight to an unfamiliar area/destination?

This question allows me to see what unassisted flight planning looks like for a pilot. In
foresight, it will most definitely differ with experience, but it allows me to generalise how
people see flight planning and will inform how much assistance the AI provides for them.

Q2 - What tools do you use to make flight planning easier for you? How do they help?

There are a range of tools available that make flight planning a lot easier than the
traditional methods, namely an app called ‘SkyDemon’ which is currently the most popular
in the UK (I predict this will be mentioned a lot). This question allows me to see how many
people use such tools and what about them makes them so convenient. I will then
investigate these features and see how I can make something similar in this AI solution.

Q3 - If you are a License Holder, how would you compare your flight planning
experience during training and now? Would you have preferred to have these tools in
training?

This question is essential as it allows me to see what student pilots find difficult whilst in
training with traditional flight planning methods. I will use this information to inform how
the AI can still assist the students greatly whilst also giving them the ability to become
proficient in these traditional methods (As these are, nowadays, supposed to act as a
backup if modern methods fail, which they do)

Q4 - What is/are the most challenging aspeci(s) of flight planning for you and why?

The obvious purpose of this question is to see what makes different people struggle when it
comes to flight planning. In an ideal situation, the interviews should reveal a common
problem that is faced among many pilots and thus the solution can put more focus on
solving said problem. I also acknowledge that this might not be the case, and instead I will
rank them based on how common they appeared/how much of a problem I personally
thought it would be regarding flight planning.

Q5 - What would make these challenges easier to handle?

This acts as a follow up to Q4, and this time it allows me to see how they see the problem
being fixed. This is important, because if a developer doesn’t understand what the ideal
solution looks like from the user’s point of view, it is very easy for the developer to produce
a solution that solves the problem in a way that is not entirely useful for the user.

Q6 - What is/are the simplest aspect(s) of flight planning for you and why?

This question allows me to see what I should focus less on finding an alternative to and tells
me what I should have included in my solution as without these simple aspects flight
planning would be a difficult task, according to the user.

Q7 - The outbreak of AI has seen AI-Assisted flight planning as useful in commercial
aviation. Do you think modern tools like this have potential in General Aviation? If so,
what would you like to see from it?

This is overall the most important question as it defines how the AI in this solution will act.
By knowing how the user would like to see AI assist them in flight planning, I can tailor the
algorithms/prompts used to make it as close as possible to how the user would like it, which
ensures proper user satisfaction with my solution.
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Form link:

https://docs.google.com/forms/d/e/1IFAIpQLScaBfyLnMAnRSOuLnt X3sIX 7QqmJeEEVjp
29DBZYkOTfKw/viewform?usp=header

Responses

I took 5 responses in total, as more than this would increase the analysis burden and was
also simply unnecessary. There were some responses that did not provide useful data so
were either removed completely or disregarded due to them not being relevant enough to
the purpose of my solution.

Glossary
TFR - Temporary Flight Restriction

NOTAM - Notices To Airmen
Q1 - Effort needed for flight planning

e It takes a while so a lot of effort does have to go into it! Especially if you’re
landing at another airfield. You have to take into account weather, landing
permission, types of airspace, time, so on. I’s a fun process though! 9/10, 1 point
knocked off for stress of it lol, when it all comes together for a good flight it’s
very satisfying

e About an hour of work including weather, winds aloft, Notams, airport charts
and I always make a frequency list in a bright color so I can grab it quick. I'd
rate it 7.5 out of ten

e My companies navigation department builds routes for us so it takes seconds.
However if there is an issue enroute (TFR, NOTAM) etc it can take a little longer
to edit.

e It takes some effort, there’s a few resources to look at when planning and that
does take some time to go through, also making sure ur aware of what airspace
ur going through and what ur minimum and maximum altitudes are

e Easy

Q2 - Tools used to make flight planning easier

e For me I used a mix of online tools and paper-based, always good to have a
backup incase either go wrong. I use a Pooleys CRP flight computer with a chart
and SkyDemon.

Sky demon and foreflight

o LIDONMPEHMENOP portat-[disregarded - relevancy]

SkyDemon, AIP, AeroWeather, pooleys plate, NOTAMs

Sky demon to remove the wind work. CRP takes ages.

Q3 - Comparison of flight training aspects to now

e I would have loved to use sky demon. But still need the skills of chart work when
the iPad dies.
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I used these tools during my training so not much different! I also had the
guidance of an instructor which is always handy if you want security of another
pair of more experienced eyes.

Had them during training.

Q4 - Challenging aspects

Getting the hang of using flight computers was easily the hardest part, after
that, everything just sort of pieced itself together for me! Flight planning I would
say is one of the hardest bits of flight training overall, so just the process of
understanding and getting used to it was challenging.

The winds and ground speed calculations. Fuel calculations are difficult
Large danger areas, or times of mass disruption aka Spanish power cut

Airspace - it’s figuring out the best altitude to fly at without having to constantly
go up and down

Q5 - What would make them easier to handle

A more resilient ATC system across Europe and more up to date flight planning
software. Old TFRs and NOTAMs also need to be removed from the system.

Practice and sky demon.

Again, having guidance from instructors and mentors helped a hell of a lot. One
instructor ran a class purely to learn how to use the flight computers which was
SO useful. With flight planning I think it’s important to use your initiative, go
home do some studying, use any resources you can.

Not sure - don’t think much can be done about this unless there’s something that
could help with figuring out best altitude to fly at for an entire journey

Q6 - Simplest aspects

Actually flying the route I’ve planned lol! I think after that it would be planning
the basic route, getting distances and times, before doing the harder bits of
taking weather into account.

e It’s not really simple to be honest.
o Slot-aveidanceifthere—isroutes-availableround-theslot-aree: [disregarded -
relevancy]
e Working out Headings to fly - it’s repetitive
e Planning the route.
a - Al assisted flight plannin lace for it in general aviation?

40% of responses answered no. 60% Answered Yes.

7b - If

what woul like t from it? If not, why?
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e [YES] More innovative route solutions and optimised Flight Planning that irons
out inefficient routings and offers cost savings.

e [NO*] A better integration like being able to file an automatic flight plan would
be great.
*(I believe this responder meant to say yes based on this response)

e [NO] Not for me. I think flight planning is a really key bit of learning to be a
pilot, and I think by using AI it could put people off making the effort to learn
how to do it ‘properly’, which could potentially make it much harder if something
goes wrong in the sky and you have to reroute for example!

e [YES] AI to help with diversions on updated conditions - best route to fly and
airfield to land at AI to help analyse weather, NOTAMS, airspace restrictions and
recommend safest and most efficient routes

e [YES] AI NOTAM integration.

Analysis of responses

Q1 - As predicted, there was a huge disparity in how people saw flight planning as a simple
task. It seems like there is a routine procedure for it and some just prefer it more than
others, but there are no significant stresses or difficulties that make the process require
more effort than what’s needed. Notably, it appears that the long duration of a flight
planning session serves many things that must be considered such as weather, airspace,
altitudes along the route, and such. Luckily, this serves good for my own requirements, as I
want the Al to be responsible for analysing such things throughout a particular route and
providing results for the pilot to use, which greatly reduces the workload and, as a
by-product, reduces planning time, which solves another potential problem.

Q2 - It is clear that SkyDemon was among the most used solutions for making flight
planning an easier process, and for a good reason. I will elaborate its use in the next
subsection and what I would like to take from it. Other applications included AeroWeather,
which is an app that provides airport weather data - but this is simple to implement as its
primary purpose is to decode weather reports which is already in the plans for this solution
too. ‘Pooleys Plate’ presents useful airport information and charts, but I will only be able to
produce the former because charts can only be pulled from one reliable source which is
constantly updating and could also have some legality issues that I obviously would not
want to risk getting myself into. Pilots can still access these charts for free on an official
website anyway, so it's definitely not worth trying to implement it here given the
aforementioned risks.

Q3 - These results really surprised me, because I didn’t have much access to modern
navigation tools during training, whilst it seems it's the norm for others. Either way, the
results show just how essential modern navigation tools are at the moment compared to
traditional methods, although, as one of the responses mentioned, knowing how traditional
methods of navigation work is essential in-case technology fails. Overall, nothing
significant was gained from this question.

Q4 - Winds, ground speed, fuel, planning good altitudes that avoid certain airspace, and
avoiding danger areas were the key takeaways from this question. Calculations such as
winds, and groundspeed can be easily calculated with modern technology, whose formulae
I can include in my program to also give the user ability to make these calculations. The Al
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will also have the ability to look at the airspace along the route and present a route that
requires the least amount of altitude changes and avoids danger areas.

Q5 - It was clear in this question that most people wanted some sort of assistance that
would help them during their flight planning, which is what my solution aims to provide.
Other problems involved outdated NOTAM’s being shown, which could be fixed by having
some method of refreshing (and behind the scenes, fetching) and gaining the latest
information from the selected aerodrome. The altitude problem is mentioned again here,
which signifies its importance and I can thus prioritise it as a key fix in my solution.

Q6 - Calculating the distances between points, and the headings (bearings essentially) to
fly to get to them seem to be the simplest aspects of flight planning due to their repetitive
nature. Such calculations can also be done using modern tools thus making things a lot
easier to manage. I may disregard this in my own program as the purpose is to provide
advice along the route and not to perform extensive calculations for the user. If I had done
this it could take a lot of time and add an unnecessary burden to my programming.

Q7 - Almost all responses here were supportive of the use of AI, and wanted to see things
like route optimization, fuel considerations, weather analysis and the like. Fortunately,
these are some of the things that I intend to have present in my solution. Conversely,
dealing with updated conditions en-route and diversions cannot be included, as they simply
don’t form part of pre-flight planning and also require complex information and
instruments to operate in real-time. Attempting this would see me wasting a lot of time on
something that really and truly would be impossible to implement with my level of
expertise.
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Existing solutions
PREFACE

Surprisingly, there were no exact solutions that followed the concept of ‘AI-assisted flight
planning for general aviation’. They were in fact, far away from that, and the focus was
mainly on the airlines (i.e. at a commercial level rather than general aviation) and how they
were using AI fo assist in route making, fuel planning (reducing costs, that is) and the like.
Additionally, because this concept of ‘AI-assisted flight planning’ is relatively new, many
private companies don’t provide live demos on their websites and instead ask for
company/airline details to negotiate its use for them (which is valid, as a lot of money is to
be earnt should it be done right). As a consequence of no focus on GA customers and Al
tools that aid flight planning on a national level rather than an intercontinental level, I will
focus on flight planning software that is common among private pilots that make flight
planning easy for them. This will ensure that I can focus more on GA users and focus on the
assisted planning of cross-country flights rather than long-haul flights made by aircraft
which are far more capable of doing so than a small GA light aircraft.
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SkyDemon is a navigation software that allows planning of flights, with live data and
information, and also provides live data along the route when you are actually flying if. It is
an extremely useful piece of software that is used all over the UK, ensuring safer flights and
a huge reduction in pilot workload. Its use is preferred by many other than the traditional
methods, which is why its use is often present during training as well.

As seen in the questionnaire responses, SkyDemon is easily the best navigation tool for
pilots that fly cross-country using visual reference to points on the ground (or in aviation,
Visual Flight Rules). It is rightfully trusted by many, and its software is intensely complex
but very easy to use. There are several things I'd like to take and use to inform how I would
like my solution to look like.

Aspects to include:

Route overlays on the map is one of them, also included in other navigation software, and
this simply means showing all the airspace and the actual route line that the aircraft will be
following. This will allow the user to visually see what their route will look like and make a
decision on whether to take use it or refine it themselves. Alternatively, I could simply have
a map showing a direct line from point A to point B, but this does not help the user to know
how their surroundings will look whilst in flight and how their flight is impacted by the
different agirspace.

Quick access to weather tools and information (on the right hand side of the above image)
is also something that would be beneficial, as it will allow the user to check reports as often
as they need in a quick manner as they are constantly changing throughout the day. If such
data is placed far away from the user, more clicks would be required to navigate there and
back all the time which wastes time and is inconvenient for the user.
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Vertical profiles of the route (see above) to allow the user to see what the route looks like
relative to the surrounding airspace and the ground. It also allows the user to see how long
each segment of the route will be. This is extremely useful when trying to avoid accidentally
infringing airspace and also keeping vertical separation from ground features. It’s not an
essential feature per-say, but without it it can make planning altitudes a little more difficult
than it could be, thus it being something definitely worth adding.

Aspects not to include:

Weather like clouds on the vertical profile cannot be implemented because clouds are
actively moving and this would require me to constantly update the map. This also isn’t
necessary because I won’t be making a tool to help pilots whilst flying but only whilst on
the ground pre-flight. Including this will require live changing data which cannot be
accessed solely from weather reports used for flight planning, making things unnecessarily
much harder for me.

2 - AeroWeather
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AeroWeather is a mobile app that allows you to obtain detailed weather information from
aerodrome reports decoded in a very nice and simple format. This will form the basis of
how I will decode weather reports and present them, as this app achieves them in a user
friendly way which is essential when it comes to making flight planning as less of a complex
task as possible.

Aspects to include:

wind data (direction & speed) at different aerodromes/places along the chosen route,
which gives the pilot a good understanding of how the weather changes along the route. I
really like the way this app displays this data as a side menu, as you can find data from
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many different places in a detailed but readable format. Not including such a system would
mean that the pilot would have to constantly search for airport data again and again to
identify changes and expectations along the route. This wastes time and is undesirable for
flight planning.

Sunrise and sunset times to allow for flights being planned around these specific times
(pilots must be separately qualified to fly at night- some may need this data to avoid these
conditions if they don’t have these qualifications yet). Not including this could cause both
the pilot and the AI who uses this data to make suggestions; to miss out on this crucial
information and cause the pilot to inadvertently fly at night unintentionally, whether they’re
qualified or not. Either way it's very unideal.

The age of the reports is also a key feature, as a sensible pilot would disregard a METAR
report that is 55 minutes old since they are updated every 60 minutes - it would be better to
wait 5 minutes to obtain a fresh new report. Without this data, the pilot may plan a flight
with reliance on data not suitable enough and could possibly lead to miscalculations and
in-flight errors.

Aspects not to include:

Weather maps: Whilst they could theoretically be pulled from weather API’s they are often
not so much of use for the pilot. I say this because there is already a way to obtain actual
UK geographical weather data on a large scale (which is essentially what the weather maps
display) for free, and that is from the Met Office’s Aviation Briefing Service! It’s the only
service approved by the Civil Aviation Authority. In respect to this, I believe it is better to
allow the pilots to obtain such data from official sources which will always be accurate than
from other sources that could potentially contain errors that could prove detrimental
en-route.

3 - METAR-TAF.com
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This website provided a great example of what I would like the weather reports to look like
in their decoded forms. You can see that all this information is obtained from just the
METAR or TAF, which is just a single line or few lines of coded text.

Aspects to include:
METAR EGSX - North Weald Airport EGSS¥  12June’3501T @ 2im

VFR :/‘o": 21°C 10 km+ None 1011 hPa

No warnings Clear Visibility Ceiling Q2118 (7:07h)

A similar UI tfo this website in terms of showing the decoded METAR and TAF information is
the main thing I would like to include. Especially the way the report is summarised precisely
at the top of the page in the METAR report (the first picture). Having this information
displayed in this manner will make viewing weather reports much more intuitive and helpful
to the reader.

For instance, the above shows, using the data from a report, whether the aerodrome and its
surroundings are suitable for Visual Flight Rules (VFR), Marginal VFR (MVFR), Instrument
flight rules (IFR) or Low IFR (LIFR) - which is the worst possible weather condition. These
aren’t explicitly stated in the report but we can use the data from the report to find out
which category it falls under.

This is useful to pilots using my solution as they will be focused on areas with VFR and
MVFR conditions, and simply seeing it on the weather report saves time reading the details
and remembering the category boundaries to figure out whether or not they can fly to a
specific aerodrome.
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4 - E6BX

Online E6B Computer / E6B Emulator

World's most popular E6B Calculator, aka CR, CRP-5

Heading, Ground Speed, & Wind Correction Angle Illustration

Course :

True Air Speed :

Wind Direction :

Wind Speed :

Wind Correction Angle :

Heading :

Ground Speed :

The E6B flight computer is the American version of the flight computer, which is ever so
slightly different from the ‘CRP-5’ flight computer I linked in the very first section of this
document (used in the UK primarily). As I’ve mentioned several times before, these manual
instruments, whilst can produce accurate results, are still subject to significantly more
human error as it's much easier for someone to read off a dial incorrectly than to read off a
set given output, like that shown above. E6BX.com is the modernised version of the flight
computer and can perform all calculations that could also be performed using the
traditional flight computer. It’s extremely reliable, I've used it myself in practice, and it’s
even used by the US Military!

Aspects to include:

Basic flight computer functions such as that shown in the above image (Heading, ground
speed, and wind correction angle). These calculations are the bare minimum of what is
required for the safe planning of a route whilst accounting for the wind also pushing the
aircraft from side to side. Luckily, all that is involved in creating these functions is the
knowledge of the formula to calculate it- then the rest is just parameters and output. Not
including such essential calculations would cause the pilot to unnecessarily have to go to
other websites like this one to do it and would cause them to have to constantly switch tabs
or something similar, which again wastes time and will frustrate the user.
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NavLog Calculator, VFR and IFR Flight Planner
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A pilot navigation log such as the one shown in the picture above will allow the user to
visibly see this data, along with other information such as waypoints across the route, in
one neatly consolidated log. Every pilot flies with one, whether virtually or as a paper log,
which, from what I've seen, is more common. Thus, I may consider making the completed
log into a printable format to allow the user to adjust it whilst actually in flight. Alternatively
I could most definitely keep it digital, but typing with hands whilst flying is harder than you
can imagine it, and I say this from experience: it’s much easier to write with one hand and
have the other on the control yoke (which, although still requires some high level of
situational awareness, is the expectation).

Aspects not to include:

Other calculations such as pressure altitude, density altitude, cloudbase altitude, Holding
pattern calculator, Mach and True airspeed calculations. These calculations, whilst
beneficial, do not form the foundation of flight planning and therefore aren’t essential in
my solution. Furthermore, this is not supposed to be a tool that is used to construct an
entire flight plan, rather, I would encourage users to use other apps along with mine to
ensure that they get the most out of their flight plan. It’s what we do in real life, after all;
And, from a computational point of view, adding these functions could unnecessarily tfake a
lot of time and could lead to me not being able to fully complete other more essential items
in my program.

Unit conversions are also unnecessary to add because they don’t often have to be
performed as we often work on set units already here in the UK, and given that this solution
is made only for UK licensed pilots it'd be unnecessary to allow conversions such as from
degrees Celsius to degrees Fahrenheit. Also, because these conversions aren’t frequent,
there would be no problem with switching to other tabs like this one (E6BX) to perform a
quick conversion. If I do include them, (which is a relatively simple job if you have the
formulas) it could be a waste of time, so I will only consider doing it if everything is finished
but time is still present.
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5 - Notion AI

How can | help you today?

704 Get answers from connected apps
%2 Summarize this page
¥= Find action items

© Tasks
AX Translate this page

P Calendar

=) Monthl

IY’s important to consider existing solutions related to the AI part of this project. For
context, Notion is a note-taking app that allows you to create entire personal databases,
and workspaces, integrate things from other websites, and basically allow you to have one
hub that you can access certain things from. Many might use it to manage finances, school
studies, or similar. Notion AI is a recent but powerful addition that allows it to perform
actions on your behalf, such as making tables, filling data, or even answering general
questions.

Aspects to include:

Continue writing

Clear the table except the head...

Add a summary

Add action items

UI Elements such as the dropdown menu shown above (and in the title picture). I wish to
follow a similar style because it looks neat and easy to understand for the reader. I also like
the concept of having pre-written options ready for the user related to what they are
currently doing. Having a complex UI that is harder for the reader to understand will
degrade the user’s overall experience as they take their time to understand every aspect of
the interface.
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Aspects not to include:

How can | help you today?

20> Get answers from connected apps

Getting answers from ‘connected’ apps is something that I do not plan to include in my
solution. I don’t intend to give the user the ability to connect to any external apps that are
related to flight planning as my research shows me that there isn’t a lot of integration
between them (They all essentially do the same thing).
I will, however, if I have time, perhaps give the user the ability to send their flight log to
their google drive or similar, but this is more of a like than a need. It is much easier to give
the user the ability to download a printable file onto their own computer than connecting to
external apps, which is why I prefer it more and it will be what I attempt first.

Essential features

Feature

Explanation

Justification

Disclaimer

A disclaimer stating that
the pilot in command is
responsible for all decisions
made in flight planning and
thus must not rely solely
upon the outputs provided
by my solution.

This statement must be
present simply to keep my
product safe in a legal
sense. Not including this
disclaimer would put me as
responsible for anything
that occurs as a result of
the pilot using my solution,
which is not ideal.

Ability to enter
departure/Arrival
aerodromes

The user should have the
ability to enter the
departure and arrival
airports to provide a
foundation for route
generation/analysis

A flight must have a
departure and arrival
aerodrome to be a flight.
(Even if departure airport =
arrival airport)

Integration of aerodrome
forecasts and reports

This allows the user to see
the weather conditions
along the route, at the
departure and at the arrival
aerodromes.

This is essential for the safe
execution of a flight in
Visual Flight Rules. Without
it the pilot runs the risk of
entering unsuitable flight
conditions.

Route generation

A route should be
generated that avoids
controlled airspace and has
optimum distance, fuel and
altitude values.

This will ensure the pilot has
reduced fuel costs, a
smoother ride, and avoids
unnecessary workload
caused with controlled
airspace.
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Route map (Vertical
profile not essential)

A map showing the
generated route from the
departure to arrival
aerodrome.

This will allow the user to
visualise their route across
the different airspace and
zones, which helps to
identify areas of higher
workload (due to busy
airspace, parachuting,
skydiving or gliding activity,
for example)

Pilot navigation log

A pilot log containing flight
information related to
distances, waypoints,
airspeed, altitude, heading,
etc. To be in a printable
format such as png/pdf.

This flight log can be then
taken on the aircraft and
written on in flight if any
edits need to be made. This
is useful as it allows the
user to have their planned
flight consolidated in one
sheet and can actually be
used in flight.

Basic flight calculations

Calculations such as
groundspeed, heading,
airspeed, and flight time.

These calculations are
essential in flight and are
used to determine critical
features such as ETA, which
is often required by the
arrival aerodrome. Without
this, therefore, flying would
not be possible.

Fuel Calculations

Fuel calculations for the
duration of the flight,
including extra fuel in case
of delays which require the
aircraft to be in the air a
little longer. (Happens more
often than not)

Fuel is of course an
essential consideration for
any flight. If not
considered, and the tank
was just filled without
consideration, the mass and
balance is affected and this
could easily lead to a forced
(emergency) landing!

Integration of AI for
analysis & suggestions

This is the feature that
differentiates my solution
from others. The Al is
supposed to analyse
everything from the route,
to the fuel to the weather
and everything in between,
identifying any dangers to
look out for if any, and
suggesting alternatives.

This feature is required in
order for the solution to
work as intended. Of
course, without this feature
then this becomes a simple
flight planning app, which
no-one would use as there
are much better solutions
out there that do so too,
and to a better standard.

Mass and balance, and
flight performance
calculations

The solution should
calculate the certain
weights and weight limits
for the flight based on user
input. Pre-calculated flight

These are the most critical
calculations and no flight
can be performed without
them. The performance
calculations involve
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performance calculations complex mathematical

can then be combined to formulae that only estimate
form a robust system for the required values so I
the flight. allow the user to consult

their manual instead and
input pre-calculated values.

Limitations

The use of Artificial Intelligence

Of course, using Al in this project comes with its associated limitations. The first of them
being the fact that it is AI, and, as you will see all the disclaimers say: ‘AI can make
mistakes. Check important info’. To prevent this limitation from having an effect on the
accuracy of my solution, I will have to decide which parts would I require a LLM to analyse,
and which parts of my project I would have to write my own algorithms for. For example, I
would use an LLM to analyse and suggest a route to the user, but I would have to create my
own decoding algorithms to decode weather reports and NOTAMs, before sending those to
an LLM to analyse and change things based on that data. Doing it like this would ensure
that must-be-accurate data is always accurate and completely eliminates the danger of AI
giving incorrect data to the user. Whilst I fully believe AI is capable of analysing a simple
weather report, if even a single mistake is made, so many factors could change, which
could seriously affect certain aspects of the flight plan.

The second limitation related to AI is the fact that it’s not usually a free service when it
comes to LLM APIs. Although relatively cheap (for example, GPT 3.5 turbo), with extended
use, funding could become a problem. For the moment I don’t plan to open this fully to the
public anyway as, even if the idea is somewhat original, this is a small-scale project afterall.

Technical limitations

The main technical limitation is the fact that this is a web-application, so it will not work
without an internet connection. Fortunately, it is difficult to plan flights without the internet
in general, as sites such as the Met Office Aviation Briefing service, and the CAA
Aeronautical Information Publication (AIP) are all online access and contain essential data
for flight planning. Therefore, it is an expectation that all users who decide to use this
web-tool already have a device with some sort of access to an internet connection. I could
alternatively make this web-tool available offline, but this would mean that many things
wouldn’t be present in it, such as the reports I mentioned above. It wouldn’t be feasible as a
webtool therefore.

Time constraints

This project is without a doubt an extremely ambitious project, and I am fully aware of the
fact that the time constraints may hold me back in terms of what I will be able to complete
and what I won’t. To combat this, I will have to have a minimum viable product, or MVP, in
mind to ensure the project remains successful to some degree. Not having something like
this in place will cause me to simply begin blindly working on the project and not being able
to finish with at least the essential features included, and the success criteria satisfied.
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Resources and experience

Another limitation that could affect this project is the availability of certain resources and
how experienced I am in using them. I intend to use Flask, which I will use to integrate
python into the website, and allow me to make and link each page of my webapp. I plan to
watch tutorials on how it works, and I frust that they will give me a decent foundation to
build up on to enable me to develop this project effectively. In the case that they don't,
another simpler solution will have to be searched for instead, such as simply relying on
basic styles and JavaScript. Being familiar with how all these tools operate is essential as
without this knowledge I will struggle to make a decent start to the coding, styling and
integration of different API’s in my project which could potentially render it infeasible.

Hardware/Software Requirements

</> - Developer-Specific Requirements

Requirement

Justification

Device with Internet Access

Since this is a web application, it could be
on mobile (i.e. via a tablet) as well, but it
must be able to connect to the internet to
receive live weather reports and data
relevant to the flight, and to access AL

</> Visual Studio Code

This will be used to code the python and
HTML/CSS/JS required for this web-tool.
It’s useful as there are several addons that
make coding easier such as a live updating
view of the website.

Furthermore, the popularity of VS code
means that most tutorials will use this
application which makes following them a
much easier process.

</> Flask Web Framework

This is required for myself to enable me to
develop a user-friendly UI and integrate
python into my website.

Windows 10/11

Either version of windows will allow for
efficient coding of this project with the
latest software available for each version.
(although windows 10 support is ending, it
has no effect on the website itself).

Modern Web Browser

The user would need any modern browser
to be able to run the website. Older
versions of Internet Explorer are not
adapted to modern website standards and
may not work properly for the user.

Screen resolution of at least 1280x720px

This ensures the display is easily readable
and can adapt to smaller screens like a
tablet. Lower resolutions may make the
website hard to interpret as things cannot
be read so clearly.
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Stable Internet connection (5Mbps+)

Minimum 4GB RAM

</> Deployment Environment

Success Criteria

Criteria (13) Explanation Justification

Dashboard This will show all relevant
flight details, such as the
route, the expenses, the fuel,
the planned mass and
balance, weather, and full
flight brief, All in one place.

Route generation Using AI and the departing
and arrival aerodromes
inputted by the user, a route
should be generated
considering factors such as
avoiding controlled airspace,
fuel quantities, danger
areas, TFRs, NOTAMs and
more.
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get routes that consider
many factors that a pilot
could potentially miss out.

Use of APIs to fetch
weather data

The use of APIs to fetch live
weather data from any
aerodrome. These will be
presented to the user, and
will also be used to inform
how the route will be or how
the full flight briefing is at
the end. For example, the AI
may suggest the flight is at
high risk if thunderstorms
are in the vicinity and the
pilot has a chance of getting
caught in them.

This is a must, as it is the
only way the user (and the
AI) can receive live weather
data. Alternatively, the user
could use other sites to
access such data, but this is
counter-intuitive and just
makes the flight planning
process a much harder one
for the user, especially when
it’s not that hard to fetch
this data as it’s free and not
extremely large.

Use of API’s to fetch
NOTAM and TFR data

The same applies with
warnings and temporary
flight restrictions. These will
be analysed by the AI and
could influence the outcome
of the final route/flight
briefing.

Again, the user could use
other applications to obtain
this important data, but it
saves them time just
presenting it and decoding
it here for easy access.

Use of AI (LLM)

Use of a large language
model such as GPT-3.5 turbo
to analyse route, weather,
NOTAM data, etc. This will
also be responsible for
providing a full flight brief to
the user at the end of a
flight.

It is very much possible for
me to create my own Al
algorithm that can do this
as well, but the amount of
parameters that must be
considered means that it
would take me an
unimaginable amount of
time to code. Therefore I
only plan to use my own
algorithms in things that
must be accurate, such as
the decoding algorithm
explained below.

Decoding algorithm

A set algorithm that looks at
certain keywords of a report
and decodes them into
readable user-friendly
english language, that can
then be presented to the
user or sent toan LLM to
analyse and inform the flight
brief.

Things such as the Notices
To Airmen are sometimes
extensive in data, and so
everything must be
accurate to avoid
disregarding warnings that
could detrimentally affect
the flight. Therefore, it would
be unsuitable for a large
language model to decode
this because, whilst minimal,
a chance still exists that it
could decode a NOTAM or
weather report incorrectly.
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Map with route
Visualisation

Map showing the route lines,
including surrounding
airspace, Visual Reference
points, etc.

Makes visualising the route
easier in regards to airspace
and restrictions along the
route.

Flight computer

A flight computer algorithm
covering basic calculations
such as heading, airspeed
and groundspeed

These values are usually
present on any pilot
navigation log and are used
especially when calculating
distances/times and ETA.
Asking the user to use
another application is
counter-intuitive and
unnecessary.

Fuel, Mass and balance,
and Expense calculators

These calculators should use
data selected by the user to
provide reliable values that
can then be used to inform
the route suggested by Al

Not including any
calculations could cause the
Al to plan ‘impossible’
flights as things such as the
fuel capacity and burn rate,
the weight and the
performance of the selected
aircraft was not considered.

Full flight brief

The AI should output a full
flight brief containing details
such as weather, the
departure/arrival airports,
things/threats/warnings to
look out for en-route,
airspace and more.

This flight brief will give the
user a good summary of all
the planning performed and
the tips received by the AI
will help in Threat and Error
Management. Not including
this could potentially result
in the pilot missing out on
key information related to
the flight.

Printable pilot Navigation
log

A log containing details
about the route, Minimum
Safety Altitudes (MSA),
airspeed, groundspeed,
headings, ETA, etc, in a
printable format such as png
or pdf.

Not having a flight log to
store all this data isn’t
extremely defrimental as
the pilot can simply use their
own paper log to write it
down, but having it already
done online is useful and
quicker for the pilot. It can
also be accessed offline
which is a major difference.

Settings menu

For changes such as units
used for measurement, and
other minor tweaks that are
dependent on the user

The absence of a settings
menu would make it only
suitable for users who agree
with the way I like to plan
my own flights, which is of
course extremely different
and so a variety of options
are necessary if I want to
get a large user base.
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Ability to save, edit and
start new flight plans

The user can save the
current flight plan in the
cache, externally save flights
in the computer and log new
ones, allowing them to log
several flights and edit older
ones, efc.

If I decided to not save user
data then everything can be
lost simply by reloading the
page, which is very very
disadvantageous when
done accidentally and could
be a deal-breaker when it
comes to users using this
web-tool.
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DESIGN

Breakdown of the problem - Hierarchy Charts

To best break-down this problem in an understandable and readable manner, I have used a
hierarchy chart with some embedded flowchart mechanics within. The entire application is
separated info 3 main sections: the Main menu, Dashboard, and Planning Module, as

shown in the the chart below.

Main breakdown

It was important that I did not make an entire chart as one to then display here as there is
simply not enough space for such an image to appear legible on this document. I also
believe that this is simpler as it is easy to recognise where each section of the chart comes

from.
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Planning Module 1 (Navigation & Routing)
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Planning Module 2 (Flight performance, weighfs and fuel)
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Justification of the process

Decomposition

The main reason for me decomposing the problem this way is to organise the way I develop
the solution. The structure gives me a clear view of what happens when and how it will
happen, what things depend on it and (in my case) what things must happen immediately
after a subsequent action has happened. It also allows me to visualise the modules of the
program in their final format, and how they interact with each other. Breaking it down like
this will make development much faster and easier as I can keep track of what part of the
solution I’'m working on, and, by referencing this chart throughout the process, can remain
aware of parts that must be worked on alongside another part. I could also not structure it
like this and I could instead, for instance use a list, with each category and its features as
separate lists. This will make the job much harder for me because I cannot visually see what
each part consists of and whether it is dependent on another part. Of course, I could have
it written down in words, but It can easily be misinterpreted as I have to separately read
each subsection and move to other sections just to confirm a relationship. This hierarchy
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chart shows it immediately and therefore reduces the effort required to interpret the design
of the solution.

Chart features & Design

In this chart specifically, I have utilised some flow-chart mechanics and also indicated
clearly parts that must happen before continuing to an action, parts that lead to another
module, and parts that are to be executed by the use of AIL:

Having the flow-chart mechanic embedded allows me to easily identify parts of the
project that must occur in a specific order or sequence. This key change to the chart was so
important for my case for a few reasons:

e The first (and most important) being the fact that there are certain parts,
particularly in Planning Module - Part 2 that have strict links with other parts, which
cannot be ignored. Because the calculations in such sections are so critical, outputs
from one section must agree with the other, and visually representing it like this
makes this relationship clear and visible to me as the developer.

e The second is that it saves me having to draw separate flow charts for each section
which will be separate from this hierarchy chart. By having both forms in one single
chart, referencing from it becomes much simpler and makes the overall agile
development process easier. This doesn’t mean there will not be any separate
flowcharts at all for other sections, it just means that only sections without critical
links will have their own flowchart algorithm shown later in the Algorithms section.

I'd like to note that I am aware that having flowcharts/hierarchy charts embedded like this
means that they aren’t necessarily shown in the correct layout of a traditional flowchart or
hierarchy chart. I am willing to sacrifice the integrity of my chart if it makes it easier to
understand for both me and future readers of this document, especially because my project
is a bit more complex and I must take effort to simplify things as much as possible.

The red boxes are indicators of items that cannot be missed and must be done to full
consideration before continuing to the next item, and this only consists of the disclaimer
and the confirmation that the mass and balance details agree with the aircraft
performance calculations. If either of these are not done, This makes the solution
unsuitable for use by my intended audience and the project is incomplete. The single

box is less significant but is also important enough to be singled out as a special item- this
will be elaborated further in the detailed breakdown.

Darker green boxes indicate sections leading to another module. Whilst simply a design
choice, it makes the chart look more organised and easier to read for me and other
potential users of this document.

Parts that use AI are identified using a separate font fo distinguish them from normal
parts that will be executed without it. Again this is a design choice and I could’ve indeed
simply labelled them with ‘[AIT, but doing it this way just makes it even easier to distinguish
between what is and isn't AL, and anything that would make my chart easier to understand
is valuable in my view.

I would also note that, as seemingly complex as this chart may seem already, not all

processes and details are included in it. This would make the charts very hard to interpret
even for me and the several different branches could potentially be overwhelming.
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Detailed breakdown

Main Menu

Logo/Title: To be displayed on the main page, ideally to the left. The title of this solution
will be something along the lines of ‘Al VFR’, with a subtitle of ‘Al - Assisted Flight planning’,
and I have made the decision to have it in a logo-like style as will be shown in the next
section. I’ve chosen to include a stylised title because it gives a sense of originality and
assures the user of some sense of legitimacy for the solution and the developer who
created it - although subtle.

Settings: This will include some changes that may be of use to the user. I see such settings
in most solutions similar to mine and so I have made the decision to include them too as it
shows they’re of necessity to some. I will note as well that the settings shown in the chart
may not be all the settings that will be in the actual solution and I anticipate that it may
change through the course of development.

The settings include the ability to change the default units for some values, and the ability
to change from a light theme to a darker theme, to avoid eye strain.

Load Flight: The flights should be saved as .json files in the users computer I’ve chosen to
do it this way instead of using a database as I can format the files in such a way that they
can actually integrate with other tools that accept such files, which will most certainly be of
use to the user. Moreover, a database requires me to make a sign in feature so that users
can access their data. This is something that I wanted to avoid as this is just simple flight
planning software that doesn’t have extensive personalisation fo the extent that a
user-login is required. The only data to be stored not in a file is the current flight being
planned, via the cache.

New Flight: This will clear everything in the cache for the current flight (if anything exists)
and will load the empty dashboard.

Continue: The user can continue the current flight being edited (if anything exists).

Disclaimer: The disclaimer, as mentioned in the essential features, is to ensure that I don’t
get myself into trouble if something goes wrong within my solution and inaccurate results
are outputted for any reason. I've already acknowledged this possibility and therefore I
must warn the user that this project is for educational purposes only and they should
abstain from using it in real flight, despite the intention of the solution itself. pUltimately,
they are the pilot in command and are therefore responsible for everything that happens in
the course of a flight. I will also emphasise that based on the above I will therefore not be
responsible for any errors that my solution may output. The user must accept this by
pressing a continue button, which I will have mentioned the conditions of should that user
decide to press it.

Ultimately, this disclaimer is an essential part of this project as portrayed by its appearance
on the chart. Not including this simply puts me at legal risk if any AI output causes error in
flight. In hindsight of this, I am also obliged to ensure that the AI does not, under any
circumstances, perform critical calculations related to the flight. This could completely
invalidate the disclaimer because I have not put any effort into actually making sure
accurate values are shown to the user.

Dashboard

Time: The time should be shown at all times (even whilst in the Planning module- although
not seen in the chart) beginning from the dashboard view. This should display both the local
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time and the UTC (GMT) time, as that is the time used globally for aviation. In some cases it
will be needed and other times it won’t, so it is useful to have both displayed.

Warning and reports: I anticipate that these details may be hard to fetch because of the
lack of API’s that supply this information. If I manage to do so, this section will be
dedicated to displaying this information.

Flight Details: All the details This will include all the relevant information for the flight as
shown in the chart. This will allow the user to do a quick scan of important information and
check if anything needs to be changed. The reason for having this information displayed in
this way is due to these details being impacted by different sections of the Planning
Module.

Edit: This will be a large button saying ‘Edit Flight Plan’ which will immediately take the user
to the planning Module, where everything can be changed. No changes to the flight plan
can be made on the dashboard, as this will be limited due to space constraints and will
mean I will have to embed the algorithms used to make normal changes, into the
dashboard screen, which will require more than the single group of algorithms that I might
use to edit only, for example, the flight plan. Overall it is an unnecessary feature that
doesn’t affect the user significantly if I don’t include it.

Current weather along route: Displays the current weather along the route. There will be
an option to refresh this data, which is especially useful when the pilot is just about to fly,
as the new data will influence the brief and other figures like aircraft performance.

Save flight: Will be a button that saves all the current flight details as a .json format onto
the computer. I will attempt to save it in an ICAO (International Civil Aviation Organisation)
standard layout for integration with other flight planning software. This can then be
re-loaded into the webtool and read so that the flight can be edited again if required. There
was a major alternative to doing this - this was to simply use a database to store data for a
particular user’s flight details. Affer some thought I rejected this idea, because I simply
didn’t want to be responsible for handling the user’s data, which will now have to include
logins and passwords because user authentication will be required to secure user data. If I
just give the user the ability to download it as a file, reading data in a format I set shouldn’t
necessarily be problematic, and some level of integration like I mentioned before will also
be very useful in the case of using data from other flight planning software and editing
them here, or vice-versa.

Brief: Finally, the flight brief is essentially a summary of everything on the dashboard
screen as we have covered, but on a single sheet (or sheets) of paper. In light of this, It
would make sense to include this information with the nav-log, for future reference in flight.
There is a lot of information when it comes to a flight plan but having it consolidated so one
can quickly reference certain parts of your plan is essential can greatly, greatly decrease
the workload of the pilot in flight. It also saves the pilot from having to write down these
details- it has to be done and sometimes there’s a lot to note down that might not be
consolidated properly, not to note that room for human error exists too.

Particular parts of the flight brief, as suggested by the font in the chart, are to be made by
AI, and will require a precise prompt for the best possible output.

In essence, the brief should contain the following:
e A Header section including the departure and arrival aerodromes, the date, empty

space for the pilots name and aircraft registration and type, and the purpose of the
flight.

38



e The navigation overview contains the route, the planned altitudes, cruise speed,
total distance to cover, and the alternate aerodrome(s).
o Below this the navigation log could then be inserted.

e A weather summary summarising the weather conditions expected throughout the
flight, and at the departure and arrival aerodromes. Summaries of the current
METAR and TAF could also be included if time allows, as this would mean I will need
to have a way of constantly updating these values.

e Aircraft performance values such as endurance fuel time, fuel required time, the
total planned payload, takeoff and landing distances with confirmations of whether
these are within limits or are marginally within limits.

e Frequencies for the relevant air traffic control stations that will need to be accessed
throughout the flight.

e Admin checklist to tick off things like whether you have your licenses and
certificates on your person, aircraft documents, NOTAMs checked, briefed
passengers, efc.

AI-Generated sections*

e Notes on airspace along routes and how they impact the flight, and NOTAMs as
well (if they can be fetched)

e Threat and Error Management, which involves listing potential threats for the
flight and suggesting mitigation measures to avoid them from happening and
potentially causing an accident or un-ideal conditions. Examples could be a very
tight airspace boundary above and below the aircraft, unfamiliar destinations,
turbulence, engine issues on departure/landing.

* The prompts for these entries vary heavily on what I think should be considered for the
most optimal response, and I believe the best prompt will be when I've reached the section
to actually make the prompt, closer to the end of development. This will allow me to
consider all the things that might be different than what was initially planned here in the
design section. I have therefore decided not to think of what these prompts will be now and
only have a general ided, because the things I consider to not be important now may be
very important by the time I get to actually writing the prompt, and so by delaying it until
the end of development will allow me to consider all factors that could affect the safety of
the flight to the best of my ability.

Planning Module 1 (Navigation & Routing)

Route Tab: This is where the flight’s route will be generated. First, the user will enter the
departure and arrival aerodromes. An initial straight line from the departure to the arrival
will be drawn, to give the user some perspective of where they will be going and to
anticipate any changes the AI will make to generate the final route. The user can change
this many times as they want to see different destinations and what they might look like.

Then, upon user command, the AI will generate a route. It will suggest a planned altitude,
and the route will initially avoid all controlled airspace. TFRs and danger areas will also be
considered. The AI will also justify its reasoning for the decisions for the route and display
this tfo the user, which prevents the Black-Box nature of a LLM from having a major impact
on the routing and the flight as a whole.
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The user can then either:
1. Prompt the Al to change the route according to the user’s suggestion
2. Adjust the route themselves.

An alternative approach would see the user make the route first, then have AI refine it. This
makes sense in many cases outside of aviation, for example, writing an essay,
building/designing something, developing an idea, and so on. Within aviation boundaries
however, this doesn’t make sense to be done this way, because the AI works on a prompt
and is not specifically trained in flight planning, but the pilot will be, making them more
capable of producing a route that can be used in flight. It could work if the user decides to
make the route and then prompts the Al as previously discussed but I don’t want that to be
the primary way, because I want to save the user from thinking and considering all the
things required to initially make the route, when the AI can do that and the user can refine
it, with less of a workload on their shoulders.

A more sensible approach in this regard would be for the user to have some input on the
initially generated route. After entering the departure and arrival aerodromes, they can
prompt the AI to what they would like the route to look like if they already have an idea.
The AI can then generate a route based on this information. If the user doesn’t have a
particular idea for how they would like their route to look like, they can just press generate
and the AI will do the initial work for them, giving a useful foundation for the pilot to work
on. This is particularly useful for pilots intending to perform sightseeing flights which means
the route needs to pass over certain locations and distance doesn’t necessarily matter as
much.

Weather Tab: Here, the user can see live weather details of any aerodrome of their choice,
or, the weather details of the reports based on the route they have chosen, if they have.

The main key features are the Meteorological Aerodrome Report (METAR) and the Terminal
Aerodrome Forecast (TAF) providing a live report and a weather forecast for that airport
respectively. These will obviously come in a coded format (fetched from the relevant API),
and therefore it will be necessary, match the essential features, to decode them, in which a
decoding algorithm will be necessary. After this, the results will be displayed to the user.

Initially, I was only going to show the weather details relevant to the selected route,
meaning that if no route was selected, no data can be shown. Whilst this in theory works,
it’s useful to any pilot to be able to see the weather reports for aerodromes unrelated to the
route, because they could be planning to use it in an emergency, or many other reasons I
won’t go into. It’s generally more like a ‘why not’ scenario as it does not require extensive
effort and has a useful result.

Navlog + Flight Computer tab: This will be where the pilot’s navigation log will be
formulated, then later available to download.

Using data from the route, a Minimum Safety Altitude (MSA) and Planned Altitudes to
cruise on for the flight are suggested by AI initially, but can be changed by the user if they
want to. As before, the user will also be able to see the AI’s evaluation on deciding these
values.

The user will then input their own True Airspeed that they will be flying (which is highly
dependent on their aircraft) and the current winds according to the Met Office Aviation
Briefing Service, which I cannot get any access to via an APIL. (Hence the need to enter this
manually). From these values, mathematical algorithms will be used to calculate the
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appropriate speed along the ground (GS), the True Heading to be flown, and the Magnetic
heading to be flown (difference being one uses true North and the other, magnetic North).
The fetched distances from the route, and the GS we just calculated can then be used to
calculate the time it should take to reach that certain waypoint, and this repeats until a full
route is formed.

The log will then be formatted into a downloadable pdf file, so that it can be downloaded
and perhaps printed if required. If the user prefers to have this log as part of their brief,
then a checkbox that says ‘include in brief’ will be visible and they can print it from there
along with the brief instead. The log will include details such as basic flight details, Radio
frequencies and Departure/Arrival information for easy access.

I've given the user the ability to just have the log downloaded by itself as only the log is
essential to carry out the flight. In reality, the brief could just be read digitally before the
flight and only the log could be taken on board, but the printing out of that on paper had
the same general reasoning as the log as well- to allow the pilot to write adjustments and
extra notes on the paper.

Planning Module 2 (Flight performance, weights and fuel)

*Items and processes in this Module are somewhat complex to understand for the
inexperienced reader. Therefore, such items will be summarised in a way that will be
understandable to the reader but still covers all aspects of the section.

Fuel tab: As displayed in the chart, several aspects make up what the total fuel of the
aircraft will be. The user will enter the fuel burn/hr, and the time they believe it will take for
them to taxi to the runway (as the engine is running then and thus still uses fuel). The fuel
required for that period is then calculated.

Using values from the route, algorithms will be used to calculate the fuel for the whole trip,
along with all the extra fuel values listed in the chart that are necessary, but I won’t go so
far into detail about these values.

Mass & Balance: The aim of this phase of flight planning is to ensure that the aircraft is
safely loaded for flight. No decisions regarding mass & balance will be made by me
(through an algorithm) or AI, as these calculations are so critical that it’s actually safer to
help the users calculate basic values using the relevant formulas, and allow the pilot
themselves to evaluate whether these are within limits by referencing the graphs in their
flight manuals provided by the manufacturer of their aircraft.

Moreover, if I did decide to do these calculations myself, they would be extremely complex
because I must include data from these physical flight manuals, which of course vary
across different aircraft. Collecting this data from each of these manuals is a grueling task,
and is unnecessary. Even putting the graphical data into comparable data in code is not a
simple task, and even modern solutions such as E6BX who actually managed to implement
this, have a disclaimer in their website telling users to consult their manuals and further
verify the provided data themselves.

The user will input necessary details to calculate the centre of gravity (CG) position along
the aircraft on takeoff and landing as illustrated in the chart (It’s not important to know
what each of these mean exactly):
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Basic Empty Weight of the aircraft

The weight of any pilots and passengers

The weight of any baggage in their respective baggage positions

The fuel Load (obtained from the fuel calculations)

The taxi fuel (obtained from the fuel calculations)

The fuel burned during flight (obtained from the fuel calculations)

The moment arm from the datum point for all these values. (found in the flight
manual)

With this data, a simple formula can be used to calculate the moment for each of these.
Then, by adding the total weight and the total moment then we can calculate the centre of
gravity position, which the user can then take and compare with their flight manual to see
if it is within limits. If so, the user confirms it via a button.

If it isn’t, the current load information is made into a prompt and sent to the AI so that they
can suggest a suitable change to make the CG/Gross Weight in limits. Again, the user can
just make this decision themselves and change the values accordingly.

Flight Performance tab: Unfortunately, there are no calculations related to flight
performance that I can calculate, even with my own algorithms. The values we are looking
for are usually things like takeoff distance required, the landing distance required, the
achievable climb gradient based on the mass of the aircraft, and other factors. These
depend on many factors which are completely infeasible to implement in my solution, as
this data is obtained from graphs and tables in the aforementioned flight manual, which
have been formulated using real-world test data and so are very difficult to replicate in
code without just taking the data from the book- but then again you must account for all
the aircraft that could be flown as they all have different tables and graphs- it's a long
process, and even E6BX doesn’t have a performance tab at all to do these calculations,
likely for the same reason.

With that, these limitations will be explained to the user on this page and they will be
responsible for calculating these values themselves. When this is done, they can put their
calculations in the provided spaces which will be added to the brief for reference. In
making these calculations, the user would have to reference the mass and balance values
calculated prior, and it is imperative that they agree with one another. If they do, this
correct data can be passed to the AI to evaluate the overall impact on the flight. No
changes should be suggested here unless urgent, only alerts and warnings that may require
user intervention. This is because the mass and balance/performance values are calculated
last when everything has been considered to the last calculation, and changes after these
values are finally calculated are relatively rare.

User Interface

Colours

A good GUI uses good colours. However, whilst I wanted my UI to look good, I didn’t want
to spend too much time making it look good, as functionality is more important in this
regard, especially with my project specifications. I decided to pick four simple colours for
the design, namely shades of white, black and blue, as shown below for both light and
darker themes, and their HSL equivalents:
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:root |

LIGHT & —-bg: Mhsl(e e% 96.1%);
--primary: Blhsl(196 168% 42.5%);
--higlight: Bhsl(e 8% 186%);
——text: ODhsl(8 &% a%
--onhover: EMhsl|

--higlight:

--text: Ehsl(e X%
--onhover: Ohsl(e
--popupbg: Clhsla(e,

}

The use of HSL color codes instead of Hex, or rgb colour codes was a choice made to make
adjusting the colouring a lot easier, because HSL colour values actually have a link to one
another, whilst others don’t. HSL stands for Hue, Saturation and Lightness (and Alpha for
opacity if included) and so do their numbers, meaning I can adjust these particular values
simply by adjusting the numbers, and I will be able to predict the output colour, which is not
achievable with hex or rgb. An example is shown below, where the lightness is adjusted to
make a darker blue.

test {
--demo: Ehsl(207, 100%, 50%);
--demo: [lhsl(2e7, 100%, 20%);

|

If I decided not to use HSL colours, and used rgb or hex instead, I will have to manually
pick colours by looking up their hex/rgb value online every time, or using a selector wheel
that some VS code extensions provide, which can sometimes be frustrating even though it
can be somewhat not a long process. Now, however, this shouldn’t need to happen at all
and I will very rarely have to look for a new colour manually- I can just plug in the numbers
with an expected output, making it a much quicker process.
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Screen designs

I’'ve made the decision to only show the dark mode appearances for certain screens only. I
have created dark mode designs for almost all screens but only the light mode versions of
them are shown here for the most part because dimensions and other details have only
been annotated on the light mode versions of each screen.

Title Screen (Main Menu)

A I VI R FONT: Manrope by
100X 60 px

Al ASSISTED FLIGHT PLANNING

Google

TARGET B
Continue Q
New Flight Spacing: 30px

Load Flight A
260X 70 px

Menu positioning: I decided to align most of the menu features to the left of the screen for
a few reasons. The first being that the ‘AIVFR’ logo’s subtitle is aligned to the left by design,
and that would mean that placing the logo elsewhere, for example, in the centre or to the
right would ruin this design, as I would have to align that piece of text accordingly so It
doesn’t look weird to the user. The other reason was because it meant that the extra space
could be utilized for something else in the future, for example, snapshots of what the
webtool looks like and some of its features, which can engage the user into using it.

Font: Manrope by Google was a very good option for my webtool as its letters are
extremely clear and minimalistic. This reduces the chances of the user misreading a text
element, which could have systemic effects. If I used hard-to-read fonts like Impact and the
like, the chances of human error increase, and mistakes are more likely; it just doesn’t look
good either.

Settings button position: After the previous decisions made above, placing the settings
button here seemed most practical. It fits with what most applications do if the settings
button is not a physical button with the word ‘settings’ on it, but just an icon- so I decided
to adapt this so it feels natural for the user. Making it a worded button as described before
would be counterintuitive because it makes it seem as though it has something to do with
loading or starting the flight planning process, which is what is suggested by the options
‘New flight’, ‘Load Flight’ etc.
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TARGET buttons: I've defined these ‘special’ buttons as buttons that the user is most likely
to want to press on a screen. The primary characteristics of a target button is that when the
cursor hover over it, it will have the primary colour instead of the grey on-hover colour,
which is to indicate that it is a more important button. This is used in quite a few other web
apps and websites, and sometimes the colour change is permanent and not only an
on-hover colour. Not including hierarchy doesn’t have any significant effect on user
experience, so this is simply a design choice. Given that the user is most likely to press the
continue button in this scenario, I've selected it to be a target button.

Disclaimer Popup

DISCLAIMER

This webapp uses Al. Al can make mistakes. Although no critical calculations related to

the flight are performed by Al, any output from it is susceptible to errors, of which |, the

developer, will not be responsible for in this regard. You, the pilot in command, is by law
responsable for the safe execution of your flight.

As this tool is only in the Alpha stages, nothing from this tool should be used in real flight
and is for educational purposes only. If you decide to use data from this webtool, however
accurate it may be, you are doing so at your own risk, and | will not take responsibility for
anything that may go wrong.

By pressing the ‘Continue’ Button, you agree that you have read this disclaimer and agree to
the terms above.

183X68px __—O CONTINUE ~ GOBACK
(both)

Centre popup display: It seemed obvious to me that the disclaimer should cover as much
of the screen as possible, so as to catch the attention of the user. It was evident that it had
to therefore be in the centre, as this is the only positioning that looks natural for the user.
Any alternative position would seem off-centered and would not look appealing to the user.
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Settings Menu (Nothing selected)

&< Settings
THEME 50 x 39.8 px
- gt J (All boxes) - 210px X 70px 1920 X 70px
UNITS
Airspeed Altitude Mass Fuel Time

When an item is selected, it will turn to the blue primary accent colour, whilst other options

related to the setting pressed are displayed, with the active option also in blue, as shown
below:

Settings Menu (Item selected)

& Settings
THEME
o]
UNITS
Airspeed Mass Fuel Time

Metres (m)

This will be similar to the other setting options as well.

Dropdown design: This is a relatively uncommon way of displaying options in a settings
menu, but I specifically picked this one because it meant that I can use the same buttons
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and colours and not have to worry about creating other elements, such as switches, which
is what I would have included if I followed the design of modern settings menus we see
across many apps (i.e. a list with toggle switches). My design doesn't compromise user
experience either, as the options are clear and can immediately be interpreted by the user.

Dashboard - light mode

AIVFR UTC13:48 | LOCAL 14:48 40px—O ()
. q All button icons

. DASHBOARD 1920 x 70px [(Flex) box sizes to be determined] 33px SAVE FLIGHT

il £ Route information O Current Weather C 4, Brief G| ©

EGSX North Weald - EGKA Brighton City
50 minutes | 72NM
Alternate: EGKB Biggin Hil

$2 EGSX North Weald VFR Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Vivamus luctus urna sed urna ultricies ac tempor dui
sagittis. In condimentum facilisis porta. Sed nec diam eu
diam mattis viverra. Nulla fringilla, orci ac euismod semper,
magna diam porttitor mauris, quis sollicitudin sapien justo

METAR EGSS 031850Z AUTO 28004KT
240V320 9999 NCD 21/05 Q1027

mw 0O

¥\, EGKA Brighton City VFR inlibero.
Aircraft, Weight & Performance METAR EGKA 031850Z 22012KT CAVOK 19/12 Lorem ipsum dolor sit amet, consectetur adipiscing elit.
@ Cessna 152 Q1028 Vivamus luctus urna sed urna ultricies ac tempor dui
POB:2 (143kg) Cargo: 8kg Fuel: 58kg (80L) S§g|tt\s, In condimentum faf:lllsls porta. Sed.nec diam eu
§* EGKB Biggin Hill VFR diam mattis viverra. Nulla fringilla, orci ac euismod semper,
Total: 709kg (TOW) MTOW: 757kg  LW: 695kg magna diam porttitor mauris, quis sollicitudin sapien justo
TOD: 270m (paved, nilwind, 0ft)  LD: 290m METAR EGKB 031850Z 22009KT CAVOK inlibero.
19/09 Q1028
4
D:ﬂ Route $ Expenses —+ & NOTAM 40px — @
EGSX - DET - MAY - EGKA « LandingFee: £15 Active, expires in 7 days: ONLY PRESSURE-FUELLING F35 JET A1 AVBL. OVER-WING
. REFUELLING AVBL FROM F34 BOWSER. FOR FURTHER INFO CTC ATC ON 01273 46737
H . Active, expires in an hour: RFFS DOWNGRADED TO CAT1
Allicons ¢ ise: 05001t Gs: 85KTAS + Parking (1hr): £5 Will be active in 13 days: A/G UPGRADED TO ATC TWRSER
35px « Total Fuel Cost: £184 Active, expires in 21 days: IAPNOT AVBLCTC ATC ON 01273 467377 FORINFO.
except cloud Alternate: EGKB Biggin Hill Y : Active, expires in 18 days: SHOREHAM REVISED ATS 05 1219 26 A/G COM SER 14-15
icon, 41px  Distance from EGKA: 25 NM AIG COM SER (ATC TWR SERVICE ONREQ
Will be active in 6 days: CRANE OPR AT PSN 504957N 0001547W (NEW WHARF,
Fuel Required: 15 L SHOREHAM) MAX HGT 145FT AGL/148FT AMSL
ETAto Alternate: 15 min Total Flight Cost: £204 Active, expires in x days: LOREM IPSUM DOLOR SIT AMET, CONSECETETUR
* ADIPISCING ELT. LOREM IPSUM DOLOR SIT AMET, CONSECETETUR ADIPISCING ELT.

Boxes: I'm attempting to utilize the flex-box layout in HTML to create these separate
sections that display different information, which will ensure they can adapt to other screen
sizes. Without this, this would only work properly on a PC and some tablet models, but it
won’t work on mobile devices. This reason applies for all the other page designs below.

The settings icon has been moved to the bottom left corner of the screen. I made this
decision because many other similar UI designs do the same already and thus it would be
more intuitive for the user if it is located there. I also wanted to avoid a lot of clutter in the
top bar part, which only includes the logo, the time and the home button. Moreover, the
home button leads to the settings menu too (just with an extra click), so I didn’t want to
place the settings menu next to it, and instead place it away which will distinguish their
functions.
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Dashboard - dark mode
VFR

DASHBOARD

£ Route information
EGSX North Weald - EGKA Brighton City

50 minutes | 72NM
Alternate: EGKB Biggin Hill

Aircraft, Weight & Performance
Cessna 152
POB:2 (143kg) Cargo: 8kg Fuel: 58kg (80L)
Total: 709kg (TOW) MTOW:757kg  LW: 695kg

TOD: 270m (paved, nil wind, Oft) LD: 290m

mj Route

EGSX - DET - MAY - EGKA

Cruise: 2500ft GS: 85KTAS

Alternate: EGKB Biggin Hill
Distance from EGKA: 25 NM
Fuel Required: 15L

ETAto Alternate: 15 min

UTC 13:48 | LOCAL 14:4

& Current Weather

$ EGSX North Weald V¥

METAR EGSS 031850Z AUTO 28004KT
240V320 9999 NCD 21/05 Q1027

¥\ EGKA Brighton City

METAR EGKA 031850Z 22012KT CAVOK 19/12
Q1028

" EGKB Biggin Hill

METAR EGKB 031850Z 22009KT CAVOK
19/09 Q1028

s Expenses —+

* Landing Fee: £15
o Parking (1hr): £5

 Total Fuel Cost: £184

Total Flight Cost: £204

8 @

SAVE FLIGHT ‘

C 4, Brief 52 (G

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Vivamus luctus urna sed urna ultricies ac tempor dui
sagittis. In condimentum facilisis porta. Sed nec diam eu
diam mattis viverra. Nulla fringilla, orci ac euismod semper,
magna diam porttitor mauris, quis sollicitudin sapien justo
in libero.

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Vivamus luctus urna sed urna ultricies ac tempor dui
sagittis. In condimentum facilisis porta. Sed nec diam eu
diam mattis viverra. Nulla fringilla, orci ac euismod semper,
magna diam porttitor mauris, quis sollicitudin sapien justo
inlibero.

/N NOTAM

Active, expires in 7 days: ONLY PRESSURE-FUELLING F35 JET A1 AVBL. OVER-WING
REFUELLING AVBL FROM F34 BOWSER. FOR FURTHER INFO CTC ATC ON 01273 46737
Active, expires in an hour: RFFS DOWNGRADED TO CAT 1

Willbe active in 13 days: A/G UPGRADED TO ATC TWR SER

Active, expires in 21 days: IAP NOT AVBL CTC ATC ON 01273 467377 FOR INFO.
Active, expires in 18 days: SHOREHAM REVISED ATS 051219 26 A/G COM SER 14-15
AIG COM SER (ATC TWR SERVICE ON REQ

Will be active in 6 days: CRANE OPR AT PSN 504957N 0001547W (NEW WHARF,
SHOREHAM) MAX HGT 145FT AGL/148FT AMSL

Active, expires in x days: LOREM IPSUM DOLOR SIT AMET, CONSECETETUR
ADIPISCING ELT. LOREM IPSUM DOLOR SIT AMET, CONSECETETUR ADIPISCING ELT.

Whilst designing this I thought of what would feel more natural for the user. In this case, I
felt like having an ‘edit’ button that leads to the sort of navigation bar you can see on the
left was not as intuitive because the user now has to go through other buttons to get to and
from the dashboard. What made more sense was to simply put the dashboard tab button in
the nav bar too, along with the other tab buttons, which feels more natural for the user.
Additionally, this makes all the pages easier to code as the same template for the
navigation and top bar can be used for each tab. The result is what is seen above in the
dashboard layout.

Selecting another tab

AIVFR
. DASHBOARD

iy

o

)
B
@

©)]

4

U Route information

EGSX North Weald —~ EGKA Brighton City

Weather [72NM
~nerave: EGKB Biggin Hill

Aircraft, Weight & Performance
Cessna 152

POB: 2 (143kg)
Total: 709kg (TOW) MTOW: 757kg  LW: 695kg

Cargo: 8kg  Fuel: 58kg (80L)

TOD: 270m (paved, nil wind, 0ft) ~ LD:290m

U:ﬂ Route

EGSX - DET - MAY - EGKA

Cruise: 2500ft GS: 85KTAS

Alternate: EGKB Biggin Hill
Distance from EGKA: 25 NM
Fuel Required: 15 L

ETA to Alternate: 15 min

UTC13:48 | LOCAL 14:48 @

& Current Weather

$2 EGSXNorth Weald VFR

METAR EGSS 031850Z AUTO 28004KT
240V320 9999 NCD 21/05 Q1027

¥\ EGKA Brighton City VFR

METAR EGKA 031850Z 22012KT CAVOK 19/12

Q1028

"\ EGKB Biggin Hill VFR

METAR EGKB 031850Z 22009KT CAVOK
19/09 Q1028

s Expenses —+

« Landing Fee: £15
* Parking (1hr): £5

* TotalFuel Cost: £184

Total Flight Cost: £204

SAVE FLIGHT

C 4, Brief s O

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Vivamus luctus urna sed urna ultricies ac tempor dui
sagittis. In condimentum facilisis porta. Sed nec diam eu
diam mattis viverra. Nulla fringilla, orci ac euismod semper,
magna diam porttitor mauris, quis sollicitudin sapien justo
in libero.

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Vivamus luctus urna sed urna ultricies ac tempor dui
sagittis. In condimentum facilisis porta. Sed nec diam eu
diam mattis viverra. Nulla fringilla, orci ac euismod semper,
magna diam porttitor mauris, quis sollicitudin sapien justo
inlibero.

A NoTAM =

Active, expires in 7 days: ONLY PRESSURE-FUELLING F35 JET ATAVBL. OVER-WING
REFUELLING AVBL FROM F34 BOWSER. FOR FURTHER INFO CTC ATC ON 01273 46737
Active, expires in an hour: RFFS DOWNGRADED TO CAT 1

Will be active in 13 days: A/G UPGRADED TO ATC TWR SER

Active, expires in 21 days: IAP NOT AVBLCTC ATC ON 01273 467377 FOR INFO.
Active, expires in 18 days: SHOREHAM REVISED ATS 05 1219 26 A/G COM SER 14-15
AIG COM SER (ATC TWR SERVICE ON REQ

Will be active in 6 days: CRANE OPR AT PSN 504957N 0001547W (NEW WHARF,
SHOREHAM) MAX HGT 145FT AGL/148FT AMSL

Active, expires in x days: LOREM IPSUM DOLOR SIT AMET, CONSECETETUR
ADIPISCING ELT. LOREM IPSUM DOLOR SIT AMET, CONSECETETUR ADIPISCING ELT.
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When selecting other tabs, I needed a way for the user to know what they’re clicking
without needing to extend the whole sidebar, because that didn’t seem to look nice when I
looked at it. My ultimate decision was the above, where there is a gradient block that has a
low opacity, with the item name showing as a small box whenever the cursor hovers over
the tab button. That gradient block is necessary because it ensures that the button is
actually visible to the user; it uses the same colours as the boxes below it. In doing it like
this, the design is improved because I no longer have to extend the whole sidebar and
include all the different names of the tabs when only the relevant tab should be shown to
the user. I would also have a hard time finding out how to make sure the extended
navigation bar is readable because it also uses the same colours as the boxes below it.

Route tab
AIVFR UTC13:48 | LOCAL 14:48 Q)
] ROUTE 132 x 40 px (all) 40px
Route Setup ©® 50 minutes | 72NM
From: EGSX North Weald 9 To: EGKA Shoreham

Alternate: :] EGKB Biggin Hill

© m o0 @

EGSXDCT DET DCT MAY DCTEGSG )
o\ Route in ICAO

format

(©)]

‘. Route Generator

\§

TARGET RN 7
* Generate °/ P, H ot ) Hasting®
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Weather tab

- WEATHER
ay Q Aerodrome Search
—_— 132x 40 px
EGMC

. Meteorological Aerodrome Report (METAR)

B METAR EGMC 100650Z 32004KT 280V360 CAVOK 20/15 Q1023

Date/Time: 10" July at 06:50 UTC
@ Wind: 320° @ 04 knots (Variable between 280° & 360°)

Ceiling and Visibility OK
Temperature: 20°C

(©)]

Dewpoint: 15°C
Altimeter Pressure Setting: QNH 1023 hPa

Terminal Aerodrome Forecast (TAF)

TAF EGMC 101706Z 1018/1101 09012KT CAVOK
Date/Time: 10" July at 17:06 UTC
Valid Between: 10" July at 18:00 UTC — 11 July at 01:00 UTC

Wind: 090° @ 12 knots
Ceiling and Visibility OK

i

UTC13:48 | LOCAL 14:48

M

33pX\_60
185 X 50 pX——_ UpDATE |

S Departure Aerodrome

136 x 38 px
Southend EGSX North Weald 6x38p \0-
No METAR found.

VFR

35px .

PX' ——— Arrival Aerodrome

(all)

VFR EGKA Shoreham METAR
TAF EGKA 101407 1015/1024 20009KT CAVOK VFR

Date/Time: 10" July at 14:07 UTC

Valid Between: 10™ July at 15:00 UTC - 10™ July at 24:00 UTC

Wind: 200° @ 09 knots
Ceiling and Visibility OK

TAF

The ‘No METAR found’ message here is true for this scenario, and is placeholder text to
represent the output when an aerodrome does not have any published METARs. This will of
course be a form of testing in the development of this project.

UPDATE button: Putting this button in the top-right corner of the screen was the better
alternative to having the same button (or maybe just the icon) on each of the sections
(search, departure aerodrome and arrival aerodrome). The reasoning being that at no point
will a pilot require an out-of-date METAR or TAF, and so not giving them the ability to
refresh just a particular report such as, for example, specifically the departure aerodrome,
is not detrimental to the user. Instead, whilst the user may be focused on seeing the reports
for an aerodrome they’ve searched, the reports for the departure and arrival aerodromes
would update simultaneously revealing any changes in the weather.
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Navigation log tab

AIVFR

U

UTC13:48 | LOCAL 14:48

NAVIGATION LOG
TAS: 90 KTS

VARIATION:

WIND: ,l 10 |

GD
33px 32px
u'u

O FROM I/ TO MSA ALTPLAN TAS TRK (T) 'WIND HDG (T) HDG (M) GS DIS TIME
- EGSX - DET 1300 [ 2200 ] 20 ‘ 146 ] 210110 152 151 30 21
@ - - -
DET - MAY 1900 2200 20 227 210/10 225 224 80 25 19
MAY - EGKA 1900 2200 [ 80 J [ 235 ] 210/10 232 231 81 19 14
> -
EGKA-EGKB 1900 2200 90 ‘ 023 210710 22 21 100 32 19
)

Any item on this pilot log can be changed at your discretion

=

The different colour used on the bottom row of the table is to signify that this is not part of

hsl(49 83.2% 79%)

the main route and is simply the direct route to the alternate aerodrome. This scheme is

used in many logs already such as SkyDemon and even physical logs, and is well known and
easily understood by pilots. Hence, not having it coloured this way will confuse the pilot into

thinking it is part of the route which is not useful in the cockpit.

Fuel tab

AIVFR
FUEL

UTC13:48 | LOCAL 14:48

General Fuel Policy

Element

General Fuel Policy

Time
Allowed

Trip

Take-off to Landing. Should consider steep climbs,
descents and arrival procedures.

Contingency

@@ m 0 2 =

Either:
* 5% of Trip
* 3% if Enroute alternative aerodrome available
» Whatever is sufficient for 20min of flight.
Whichever higher.

Alternate

For Missed approaches / landing at alternative
aerodromes

Final Reserve

Enough for 45 min Flight time

Additional

Enough for 15 minutes holding time

Extra

At PIC discretion

The general fuel policy is a guide and does not have to strictly be adhered to.

Fuel Burn: [:] Litres/hr

Taxi time: [:] mins

Fuel Required

Taxi Fuel:
Trip Fuel:
Contingency:
Alternate:
Final Reserve:

Additional:

Extra: J

TOTAL:

Max Tank Capacity: ]

No stop-overs are required for this route.
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Mass & Balance tab

AIVFR UTC13:48 | LOCAL 14:48 N
H MASS & BALANCE 54px  (Table continues)
M
o e Weight Arm Moment Ci Weight Moment c/G
Basic
@ Basic Empty Weight [ J [ J { J
Zero-Fuel
@ oil [ } { } —
Pilot 1 [ ] [ ] P
. Pilot 2 { J [ J LGl
>4 PAX1 [ ] [ } Landing
e [ J { J Manoeuvring Speeds
Baggage section 1 [ ] [ } Vi @ MOW: ] MGW: )
Baggage section 2 [ ] [ } z: I::Z:Z:

Use your aircrafts weight & balance schedule to check if your CG is in limits Any Weight:

* Notinfimits? _ eressmaspes
ot in limits?

Performance tab

AIVFR UTC13:48 | LOCAL 14:48 o)
L PERFORMANCE

Iy Take-off Distance Required: )
Landing Distance Required: :]
(&
Take-off Distance Available: :]
@ Landing Distance Available: :]
O]
values yourself.

x

As previously mentioned, the ability to calculate performance figures is not possible in the
webtool and the responsibility is given to the pilot. The boxes above are essentially the
results of those calculations- whose purpose is simply to be included in the brief for the user
as well.
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Usability features

Learnability

It’s important that the user finds it easy to accomplish basic tasks the first time they use
this webtool. Items used to do this include:

Icons: Each of the icons used relate to its purpose in the program, and are accompanied
with the actual name of the page/item it is referring to, for absolute clarity. This is
important, because using icons alone that aren’t commonly known can lead to confusion to
some degree. However, icons such as the search icon, settings icon, and home icon don’t
need any explanation as they are used globally across different applications. On the
contrary, simply using words alone without icons diminishes the overall readability and
design of the system as the user must read everything on the page to understand what is
actually going on and where they might want to go, which is obviously never intuitive in any
situation.

Tooltips: Tooltips are an essential part of my program, especially due to how complex it is.
Whilst it is expected that a pilot should know what something is for, when it comes to the
actual design of the UI they rely on me to show them how a complex system works, or why
they don’t. A few examples are shown below.

AIVFR This is the first time the user interacts with the
aerodrome search. As I've used a slightly

different way to do this, this info button can

- ROUTE be pressed for a brief explanation on how to

search for an aerodrome.
- Route Setup ~

Just leaving this box empty will most
+. Route Generator definitely confuse the user, no matter how
experienced they are, as what to do is not
apparent but extremely vague. This helps a
lot, telling the user the purpose of the prompt
box and how they can use it to their
advantage.

EGKA-EGKB

2200

Any item on this pilot log can be changed at your discretion.

2200 | This tooltip reassures the user that values can
be changed at any point. Often when things
like this aren’t customisable it becomes
useless to the user, and this ensures it isn’t.

Fenmngstanes Yaname: - This tooltip explains why a feature doesn’t
work as expected, or why it's limited. If the
Due to the critical nature of performance values in flight, the user understands Why a feature isn’t included
ability to calculate performance values here is not possible . . . . ’
Instead, please consult the official charts to calculate these They will be much more GppreCICITIVG than if I
values yourself just showed a page with limited or no useful

features, which will easily frustrate the user.

The absence of these tooltips could make using certain features of the webtool more
confusing than it needs to be, as there is no clear guide on how they operate and how the
user can interact with them correctly. Clarifying things and complex systems eliminates any
potential issues when it comes to their usage and will greatly improve user experience.
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Error Tolerance

The ability for users to be able to quickly recover from mistakes is also important in my
solution. The main thing that is likely to cause error is when the user is trying to start a new
flight without having saved the current one at all. To tolerate this, a confirmation message
such as ‘You have not saved the current flight. Continue without saving?’ Can warn the user
to first save their current flight so that they do not lose all their progress. Without such a
warning the user is at risk of accidentally clearing what is stored in the cache at the time
and will lose all their flight details that could have taken a while to plan. The user will then
get frustrated and will probably not plan another flight with this software as a result.

Error tolerance wouldn’t be needed if the user has no way of even knowing that an error
has occurred. To incorporate this, I’ll need to include some sort of way of alerting the user
when an error occurs, through some sort of popup that appears to the user and in its
contents will be the nature of the error, as shown in the image below. Without this there will
be no sort of transparency of the system to the user which greatly increases the difficulty of
using its features effectively.

UTC13:48 | LOCAL 14:48

THIS IS AN ERROR

Feedback

Feedback involves the system providing clear responses to user actions. This is more
defined at times when the user is expecting a particular output and wants confirmation
that something is either happening behind the scenes, or that it has successfully completed.
The way I would like to implement this is by changing the wording of buttons that will
frigger a loading process to say ‘Working..” to give the user feedback that their action has
been registered and an output is being fetched. An example of this is with updating the
weather reports:

[O‘ UPDATE J 5 WORKING...

At the completion of the loading process, the user may also want to see a visible
confirmation that the process has been completed successfully, or if an error has occurred.
This is where confirmation messages would come in, which will, in the case of this webtool,
will simply be a popup at the top of the screen telling the user that such and such details
have (or have not) successfully been loaded/fetched/etc.

In some instances, like searching for an airport, just showing the airport name after it’s
fetched is enough to show the user that the search was successful.
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Route Setup Route Setup (O

From: :} 9 To: From: EGSX North Weald 9

Whilst I could have the user simply press a button and wait, with no way of seeing what is
happening, and no confirmation message either, the system will all of a sudden become
less transparent to the user, with the user having to interpret for themselves what is
happening and when, or whether something has happened correctly or not. This lack of
fransparency degrades user experience as it shows that the developer behind it has no
consideration of how the user might interact with their system.

Consistency

This involves handling similar tasks and operations in a consistent manner. A few examples
of how I will achieve this are the following (hot an exhaustive list):

Navigation menu is always on the left hand side of the screen
Button colours and sizes are consistent across pages

e The methods for searching for an aerodrome is the same for both the route and
weather tab

e The method to input a value is the same throughout

e Colour scheme is consistent throughout

e Same general style throughout

Having repeating features show up consistently throughout the webtool improves user
experience by making the user familiar with how a particular system works, then using the
same system elsewhere where the user doesn’t have to re-learn how to perform another
operation of a similar nature. Inconsistent layouts and different designs for similar
operations will give the user a much harder time getting to terms with how to use each and
every feature the webtool offers. It also makes it more difficult to remember how to use
these features again if the user has not used the software for a prolonged period of time.

Algorithms

Algorithm 1: CheckSaved()

The purpose of this algorithm is to check if the user has saved their flight plan, or in other
words, has the .json file downloaded onto their device. This is important because once they
start to plan a new flight, the cache will be cleared to store this new flight data and any
unsaved data left in the cache will be deleted. This algorithm checks that this data is saved
first by checking the relevant data in the .json file that holds all the flight data.

CheckSaved():

with open("data.json", "r") as file:

data = json.load(file)
data["saved"] == False

False

True
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Here we check the key “saved” and check if it is frue. If not, then the function returns false,
triggering a popup to tell the user that they have not yet saved their current flight and that
continuing will cause them to lose all their data unless they save it.

Algorithm 2: verifyICAO()

Each airport has a unique code assigned to them by the International Civil Aviation
Organisation, or ICAO. For example, London Heathrow airport has the code EGLL, and Los
Angeles International has the code KLAX. Since all airports have this unique code, this is
the most efficient way to search for an airport and it is what I will be implementing. This
algorithm simply validates the input of the user to make sure that it has 4 unique letters
with no numbers.

verifyICAO(code):

len(code) ==

letter in code:
isdigit(letter)

False

If an incorrect input is brought, then the function returns false and a popup will appear to
tell the user to input a proper ICAO code with 4 letters and no numbers.

Algorithm 3: fetchAirportName()

After the code is verified to be a good input, we can then use this to search for an airport.
The best way to do this is to get its name and display it on the screen. This directly tells the
user that the system has identified the input and it can be used in their flight planning
process. This process requires using the openAIP API (which holds airport, airspace and
other navigational information) to find the airport name that matches the code given by
the user.

Luckily, this API has a defined way of calling their API to fetch data, which is shown on
their website. I've used the same structure in the pseudocode for clarity purposes as there
was no other way to display it without including some of the proper code required.

fetchAirportName(code):

verifyICAO(code)

headers = {
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https://docs.openaip.net/?urls.primaryName=Core%20API

"X-openaip-api-key": api_key openaip
}
params = {

"search": str(code)

url = "https:
response = requests.get(url, headers=headers, params=params)

data = response.json()
airport = data["items"][0]
Code = airport["ICAOcode"]

Name = airport[“name"

error occurred Code != code

False

Code == code

name

If a name is successfully found it is returned, and this will be what is presented to the user
on the screen to indicate a successful search. If it fails, a popup will again be triggered
saying the selected code wasn’t found in the database.

Algorithm 4: FetchMetar/TAF()

These algorithms are linked to the weather reports API and simply fetch the latest METAR
for a specific aerodrome, also identified by a code. I was very lucky to find this specific API
because they also provide decoded versions of the weather reports, as a .json file. This
saves a lot of time as all I need to do is parse this data and append it to the flight data file
and display it to the user, with no decoding algorithm required.

fetchMETAR(code):

verifyICAO(code)
url = (f"https://api.checkwx.com/metar/{code}/decoded")
response = request.get(url).json()

print(response)

*to be parsed and appended to .json data file*

fetchTAF(code):
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verifyICAO(code)

url = (f"https://api.checkwx.com/taf/{code}/decoded")

response = request.get(url).json()
print(response)

*to be parsed and appended to .json data file*

Algorithm 5: updateJSON(Q)

At several occasions data might need to be updated in the large data file, for example, if a
setting is changed, or a new route is generated, or the weather reports have been updated.
This simple algorithm allows me to do this by just calling the function and inputting the key
and values that I want to update. New values will be added manually via the file itself to
maintain a defined structure for each and every single flight data file by the end of the
development process.

updateJSON(key, value):

with open(“"data.json", "r") as file:
data = json.load(file)

data[key] = value

with open("data.json™, "w") as file:

json.dump(data, file, indent=4)

Algorithm 6: fetchRole()

When it comes to the AI part of this project, the user must prompt the AI to generate a
particular piece of data. The API allows users to give the Al a role, along with the actual
prompt. This is great because I can tailor a specific model fo manage briefs, and another
for the navigation log, and so on. It also means I can tailor exactly how I want them to
output their response, which is important when it comes to reading these outputs in HTML,
for example. The purpose of this algorithm is to fetch the specific role for the AI to follow.

fetchRole(type):

"Your role is to generate the best possible route.

Display in ICAO format.

Current flight data is as follows: {input relevant data from .json

Justify your response.
Your output should strictly have the following layout: LAYOUT"
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role

type == "Brief"
role = (
"Your role is to generate a complete flight brief.

Current flight data is as follows: {input relevant data from .json

All Flight data should be displayed in your response.

consider Threat Error and Management in your response.
Your output should strictly have the following layout: LAYOUT"

)

role

#and so on...

The basic representation of what it would look like is what is shown above, with each role
dependent on the type of AI being used. Each role (e.g. route, navigation, brief, etc) will
have its very own full complete prompt and this function fetches the correct role prompt to
be used in the actual user prompting algorithm, shown below.

Algorithm 7: prompt()

This algorithm serves to prompt the Al to output a response, with the parameter ‘type’
being the type of AI they’re asking from (such as the route generator) and the text being
the actual user prompt. Sometimes there will not be a particular prompt from the user- for
example when autofilling the navigation log, in which case a custom user prompt written by
me will be used.

prompt(type, userText):
model = "gpt-3.5-turbo”,

instructions = [

"role": fetchPrompt(type),

"user's prompt": userText

]

response

The Issue with fetching NOTAM reports

One of the main algorithms that has not been shown in this section is the fetching and
decoding algorithms for Notices To Airmen (NOTAM) reports, which essentially are just
warnings in place that airports publish that could potentially affect a flight.
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During the feasibility study of this project, whilst I confirmed that the weather and airport
data APIs existed and were operative, I never found an API that I could use to fetch
NOTAMs. Nevertheless, I decided to include the feature, and have the user paste in a
NOTAM and the plan was to decode them and display them on the dashboard, which is
what is shown in the UI design. However whilst formulating the pseudocode for this
decoding algorithm, I ran into a serious issue that meant I had no choice but to discontinue
the feature of showing NOTAM reports to the user.

To keep it brief, NOTAMs, like a METAR or TAF, have a defined structure. This should in
theory make it easy to decode, however the line-by-line format of a NOTAM differs greatly
depending on who is providing it. This meant that I couldn’t code a set way to decode every
sort of NOTAM that the user could paste into the webtool. This wouldn’t have been a
problem if there was a set API that I could get them from without strict licensing and such.

If I decided to continue this feature, It would have the user pasting line-by-line the NOTAM
in the format I would like them to, before I can decode it. Keep in mind that the sources
that they get these NOTAMs from all provide decoded versions already, and they’re just
pasting in the raw version. This was enough for me to discontinue this feature, because
there was no way of including this feature in a way that would be beneficial to the user,

Especially when they can get neatly decoded versions of these reports from other sources.

Key Variables & Data structures

Data (15) Data Type | Explanation Justification
flight_data[“saved”] | Boolean This boolean value will indicate This is important in running the
to the system whether the flight | checkSave() algorithm. Without
is saved or not, and will change this variable, there would be no
whenever the user successfully way for the system to check if user
saves the flight data file onto data has been saved and more
their device. It is a key found in often than not, user data will be
the flight data file. lost after several minutes of
planning.
verifyICAO() Function This function verifies the ICAO This layer of verification makes
code inputted into search bars to | the program much faster, because
allow an aerodrome search to it’s quicker for the program to run
occur. It prevents bad inputs this code to verify the contents of
from being sent to the API. a string, than to run the API every
time and have that indicate a bad
input instead.
code String This is the string allocated to This is key for the operation of any
airport codes. Most functions function involving an airport,
that utilise airport reports or because the function must know
data will utilise this string to what airport to fetch data for
identify which airport the user is | before it can work, therefore
referring to. without this, many essential
features become inoperative.
prompt() Function This function prompts the AI to This works in conjunction with the
create a response for the user. It | fetchRole() algorithm and
is accompanied with the role of specifically accounts for the user’s
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the AI to allow it to produce a
response.

input, and is also responsible for
producing a response. Without this
feature the user has no way of
interacting with any AI features of
this webtool.

type String This variable refers to the type of | This was an important addition
Al being requested, as each Al because it would be very difficult
will have to have a different role | to use just one model with one role
to facilitate the user’s needs. to perform all AI actions across
Examples include "brief", “route”, | the program. Having different
and so on. types of models with different
roles meant that each LLM can be
tailored and become ‘experts’ in
their roles, allowing for more
reliable responses.
userText String This is used as a parameter in Without this the user again has no
the prompt() function and will way of accessing the LLM and
contain the user’s custom input cannot personalise their
to the LLM. route/brief/navigation log.
model String This is a requirement by the Without specifying the model that
ChatGPT API that I'm using fo I want to use, the API will not
provide AI features to the operate and no response output.
webtool. In this case, I will be
using ‘gpt-3.5-turbo’ and this is
what this variable will be
assigned.
fetchRole() Function This function fetches the relevant | This function is necessary to hold
text that describes the role of the | all the role information for each
type of Al the user wants to Al Without it, I would have to find
access. a way of creating a role from
scratch every time the user wishes
to generate a response from the
AI, which is extremely difficult.
role String This is what is returned from the | Necessary in order for the
fetchRole() algorithm and holds | webtool’s AI features to be
the role of a specific AL This is accessible to the user.
passed onto the prompt()
algorithm to be used in
generating a response.
fetchAirportName() | Function This function is responsible for This is important in providing

fetching the airport name from
the code given as a parameter. It
will use the airport data API
(OpenAlP) to search for the
airport that matches the code
and return its name.

feedback to the user that a search
was successful. By showing the
name of the airport the user has
searched, it shows that the code
they inputted was correct. This is
more efficient than coding up an
entire popup message just to tell
the user the same thing, because
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it also gives the user details about
the airport they’ve searched.

Code String This is linked to the airport ICAO | Because a route can have more
code for the airport fetched from | than one airport, the code cannot
the airport data API. This is remain in the search box and the
stored and used to display the user needs that input space. This
code and names of airports that | will fetch that code the user put in
are searched as alternate and it will be displayed next to the
airports. name instead. Without this there

would be no way of searching for
more than one alternate
aerodrome.

name String This is linked to the airport ICAO | This is what is returned from the
code for the airport fetched from | fetchAirportName() algorithm
the airport data API. This is and is used to confirm that a
stored and used to display the search was completed
names of airports that are successfully. Without it this form of
searched. user feedback would not be

achievable.

fetchMETAR() Function Used to fetch a Meteorological This is responsible for one of the
Aerodrome Report from the essential features of this project
aerodrome searched by the user. | which is weather reports. The
(taken as the code parameter) absence of this function would

have the user go to other sources
to find these reports which is
obviously not my intention.
fetchTAF() Function Used to fetch a Terminal This is responsible for one of the
Aerodrome Forecast from the essential features of this project
aerodrome searched by the user. | which is weather reports. The
(taken as the code parameter) absence of this function would
have the user go to other sources
to find these reports which is
obviously not my intention.
flight_datalkey] Variable When searching for a value from | Without this variable there would

the flight data file, as it is a .json
file it will be called in this format.
I’ve added this here because it
plays a key role in allowing
several features access to the
current flight data.

be no way for different features
(especially the dashboard, which
relies solely on data from the data
file) to access current flight data.
It is also needed to allow data to
be updated accordingly when
required.
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Justification of how the algorithms form a
complete solution

Application Walkthrough

The best way to justify how these algorithms will form a complete solution is to walk
through the expected flight planning process the user will take when using the webtool, and
explain where each of the main algorithms come into place and how they apply in their
specific situations. I will also take this opportunity to outline exactly how the complete
solution should turn out to be, and this is what will be followed to be achieved when in
development.

So, to start, the user enters the webtool and is shown the main menu. Let’s say, for the sake
of argument, the user has used this webtool before and wants to plan a new flight. This is
where Algorithm 1: Checksave() comes into play, checking and prompting the user (if
required) to save their previous flight onto their device before continuing. The same goes
with if the user selects ‘load flight’ with items still in the cache.

The user will then be presented with an empty dashboard, with a tooltip prompting the user
to start planning to get detailed information about their flight on the dashboard, reading
this information, the user would go to the route tab, and begin to plan their flight, first by
entering the departure, arrival and alternate aerodromes of their choice. Algorithm 2:
verifyICAO() verifies the airport code inputted into the relevant boxes, and if they pass the
verification, then Algorithm 3: fetchAirportName() searches the API to find the aerodrome
the user is looking for. If successful, the name of the aerodrome will appear beside the box
to indicate a successful search, and the flight data file is updated accordingly using
Algorithm 5: updateJSON().

At this point, the user could generate a route directly by pressing the ‘Generate’ button, or
they could tailor their route by inputting a prompt first. In either case, both Algorithm 6:
fetchRole() and Algorithm 7: prompt() will be used here to generate the appropriate
response. This route will be reflected on the map where they can observe if their route
crosses any particular airspace or something similar. Again, the flight data file is updated
with all this new information and is stored in the cache.

After planning their route they should move onto the weather section, where they can view
the latest reports for their specific route or any airport of their choice. At first all boxes will
not have any data until the user first presses the ‘update’ button, which will trigger
Algorithm 4: fetchMetar() or fetchTaf() depending on what the user has selected to
generate. All reports will then be updated and displayed to the user. Algorithm 5:
updateJSON() once again will add this new weather report data to the flight data file to
allow its use in the flight brief.

The user continues to the navigation log tab. At this point the only values that should be
filled are the distance and the track values, as they are stored in the route already. If the
user decides to do this manually, the user will enter the relevant data such as true airspeed
(TAS), the spotwinds forecasted, and the largest Maximum Elevation figure along their
route, which is found on their aeronautical chart. From this, all other values will fill in as
they rely on calculations from the wind. The user however must select their own planned
altitude.

The alternative to filling out the log is to use the ‘autofill’ button on the page. The prompt

will read the current flight data stored in the data file and make a (justified) judgement on
the winds, MSA and the planned altitude. Algorithm 6: fetchRole() and Algorithm 7:

63



prompt() will be used again here to generate this. Moving onto the final 3: fuel tab, mass &
balance, and flight performance. No AI is used here as these are critical calculations that I
do not believe my current AI model will be able to produce suitable results for, considering
every circumstance.

Finally, in the dashboard, all the flight details should have been updated for the user to see.
Algorithm 4: fetchMetar() will be used to fetch the current METARs, and Algorithm 6:
fetchRole() and Algorithm 7: prompt() will once again generate the brief for the user. At
this point, the user saves the flight and exits the webpage, at this point the current flight
data will still be cached if a new flight is yet to be created.

Testing

Iterative test data

Test description (11) Test data Justification of test data
Initial Flask web page “[Page name]”, e.g. | To ensure that each web page loads correctly and
testing “Route Tab” displays HTML content, this string will be used. It is

important that the string is different for each page,
as having the same string, such as “Hello World” will
be identical for each page and distinguishing
between pages will be difficult.

The first page that loads Mdain menu input by | The dashboard showing up first is key in prompting
up after the main menu is | pressing either of the user to come back to it after planning their flight
the dashboard. the buttons because they will see that it is empty and the tooltip
will tell them to plan a flight for information to show.
Users may forget to look at the dashboard and save
their flight if this feature was not available.

Disclaimer pops up before | Input via menu This test is important in keeping my solution safe to
opening dashboard, and buttons use. If the disclaimer fails to show up and the user
there is no available way has not agreed to any terms then it puts me in a bad
to bypass it. situation if any results from this is used in real flight

and a problem occurs.

Buttons are operative. If Mouse hover All buttons must be working properly for most
colour is to change they Mouse input (click) | functions of the webtool to work. With inoperative
do, and when clicked they buttons the user won’t be able to use the menu,
trigger the correct output. access different tabs, the settings menu, and several

other features that are essential to the webtool.

Base template inheritance | Dashboard and To ensure consistency throughout the webtool,
testing: Once the base planning module pages inherited from a base template must have the
template is made, other tab buttons same throughout. Any minor change in detail as a
pages that must inherit result of not testing this forms a major design flaw
from it should do so with and may not look appealing to the user.

no discrepancies between

pages.
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User should be able to
switch between tabs
seamlessly and correct
hover effect to be shown

Mouse inputs

As shown in the UI design, the user should be able to
hover over the image for a specific tab and its name
be shown adjacent to it. Then, if the user clicks on it,
then they should be taken to that specific tab. The
absence of this would not allow the user to see or
switch between tabs to access other parts of the
webtool other than the dashboard.

Data stored in the .json
flight data file should be
able to be saved for
future use

The flight data file
(flight_data.json),

A test variable
(test_var: “testing™)

This is probably one of the most important tests to
be conducted, as this ensures that the user does not
lose all their data simply by exiting the webpage.
The test data for this is simply a test string because
no real data will be used until after a successful test.

Al should output suitable
responses in accordance
to their given role and
user prompt

Multiple mockup
user prompts

Multiple mockup
roles

Many of the AI responses must be written in a
specific way and this testing will consist of
trial-and-error to generate a response in the
appropriate format. Therefore, several mockups of
user prompts and roles must be used here, so that
once the tests are successful the real flight data can
be made into a user prompt much more quickly. If I
just used one user prompt and adjusted the role only
or did vice versa, this would greatly limit what can
be outputted by the AI and obtaining a successful
output will take significantly longer.

APIs are operative and
display data in the correct
way on the relevant page

API function
returns, weather
tab, route tab,

The main tests for this will be the Weather and
Route tabs as these utilize the different APIs the
most, with a lot of data from the API needed to be

dashboard displayed in very particular ways. This allows for me
to test formatting and output in ways I otherwise
wouldn’t be able to should I have chosen other test
data.
Light/dark Mode switches | All screens It's important that every single screen is checked in

correctly with the correct
colours

dark mode before moving onto the next. This is to
ensure that the colours have been selected correctly
to present the correct opposite for dark mode when
it is selected. If I choose to only rely on one page to
check if it’s correct, other pages could look much
different and several design errors would be present
across the webtool. Moreover, if I wait until
post-development to do this, the initiative to fix all
the colour errors will likely be very little as I would
have to make edits across every screen.

Dashboard displays
correct data and updates
accordingly

flight_data.json

The .json data file is what will be changed to check if
the dashboard updates correctly. It’s also the source
file that it will read to display this data, and so it is
the only suitable test data for this test and nothing
else is available as an alternative.
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Post development test data

Test description (12)

Test Data

Justification of test data

Webpage loads

Running Flask

Flask will be the core tool behind the webtool. It is
through running this that the HTML pages will run,
and so this should be run first. Running each HTML
page may not give me the ability to navigate
between pages, which would not be ideal.

Settings changes work,
appropriate variable in
data file changes

Settings buttons

The settings buttons (and only these buttons)
should trigger the relevant variable to change in
the flight data file, to change how something is
displayed, such as units of a measurement. In this
case this is the only suitable test data for this.

Disclaimer operates as
expected

Continue/New/Load
flight buttons,
disclaimer buttons

The disclaimer should act like a barrier between the
planning module and the main menu, by which the
terms must be accepted in order to pass through. It
is important as well that the disclaimer itself is
tested, so that if the user presses ‘Go Back’, the
system does exactly that and does not progress to
the planning module. Focusing on just the main
menu buttons would pose a danger if I hadn’t
considered the buttons in the message itself.

Dashboard is empty on
first look

New flight button

On a new flight the dashboard has no data from
the flight data file to be shown and so nothing
should be shown, prompting the user to move on
and plan the flight. The ‘New Flight’ button must be
used here instead of just adjusting the flight data
file itself because at this stage we are in
post-development and no internal code should
therefore be edited as test data.

User can navigate
between pages

Cursor input

As the user hovers over tab icons, tab names
should be shown and the user should be able to
switch between them seamlessly. Such a test that
incorporates mouse-hover mechanics cannot be
conducted without a mouse cursor.

User can plan a route
using the Route Tab
(either with AI or
Manually)

Three test routes:

EGSX - EGMC
EGSX - EGSX
EGBM - EGSC

(Only airport codes written here for simplicity but full routes will
be very clear to understand in the actual post-development
testing section.)

Test routes are the best way to check if the Route
planning system and algorithms work properly.
Each route has something different about it that
should bring up different routes and tests new
difficulties that the AI will have to work through.

If I chose to test only one route, I will have no idea
what other more complex/less complex routes will
look like and this could be detrimental to the
functionality of the webtool. Therefore it is
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important that several different routes are tested.

Weather displays and
updates correctly

Test route inputs,
and 3 random
airports of my
choice (that don’t
form any routes
from the above).

At least one must
not provide either a
METAR or TAF

Since the route tab includes the weather reports for
the departure and arrival aerodromes, the
aerodromes inputted as test inputs will facilitate
this. For the aerodrome search, 3 different airports
will be used. At least one must not provide either a
METAR/TAF or both, to test the output of ‘No
METAR/TAF Found’. Such an input is the only way
to test this feature live. The aerodrome search
airports must not form part of the test routes to
allow me to see how fresh reports look like. If I

report. chose those from the test routes it would just be the
exact same report as the departure/arrival airports
which is not useful for testing purposes.
Navigation log can be User input User input here will facilitate the manual addition

edited either by AI or
Manually

‘AUTOFILL button

of data into the navigation log, whilst the
AUTOFILL button triggers the AI o do the same.
No alternative methods should be available to edit
the navigation log other than these two methods.

Fuel can be added with
correct calculations for all
fuel policies

User Input (int
values only)

Since we are dealing with fuel quantities, only
integer values can be used here so that calculations
actually work. The testing here is for a complete
successful fuel plan and not for correct calculations
because that will be checked already in the
development of the fuel planning section itself.

Correct mass and balance
calculations

User input (int values
only)

The same applies in this case as well. A successful
test will see the different values for CG available to
the user for each stage of flight, allowing them to
compare with their charts to see if it is within limits.
Integer values again here to ensure that the
calculations can be made.

Dashboard shows all the
flight details in a clear
format and a brief
generated on command

Flight_data.json
(reading only)
Generate brief
button

The test data from the current flight plan being
tested will be the input for the dashboard, as it
should only be able to read from this file. The
Generate brief button is required to frigger the Al
generating algorithm to generate the best suitable
brief for the user.

Saving a flight to the
device is possible

‘Save flight’ button
input
flight_data.json

The data being saved is the json file, and the save
flight button is the only suitable input to trigger
this.

A successful post-development test in the case of this project would ideally be a test of all
these features 3 different times, using the 3 different routes outlined in the route tab tests.
If all 3 plans can be made without any significant errors or problems, then I as a developer
can happily take my webtool as a reliable and robust system, and deem the project as

successful.
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DEVELOPMENT

This chapter was documented in real time rather than after the entire development process.

Section 1: Initial Flask Setup

Aims of this section

e Code the basic flask template
e Create and test all webpages

Collecting relevant API keys

Three API keys will be required for this project. They are for:

1. OpenAl - for the ChatGPT LLM

2. OpenAIP - (Stands for Open Aeronautical Information Publication). For the airport
data

3. CheckWX - CheckWeather API, for the weather reports.

Once I created the API keys from their respective websites I stored them in a .env file. This
allowed me to call the python dotenv function in my python code to call the variables
storing the keys, and not have to paste in the keys into the actual code.

It meant that I could ignore the .env file using .gitignore, because when you commit on
github it detects API keys and refuses to commit because it won’t save sensitive data onto
its system.

File management

Flask requires specific file names for certain folders, so when creating necessary files I
have named them accordingly:

> M FPWT_images
» W static
» @ templates

& Tests

£k
& .gitignore

@ app.py

Tests contains any test pages that I may create to test something without interfering with
my actual project- a common thing in most development projects. This will of course be
deleted at the end of development.

FlightPlanningWebtool_images holds all the image icon files used in the UL I saved them
one by one as I searched and implemented them in the design, so by the fime I had
finished the screen designs I had all the icons I was going to use in one file, and imported it
straight into VSCode.
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Static (Flask requirement) Contains any CSS and JavaScript files to be used.
Templates (Flask requirement) Contains any HTML files to be used.
Finally, app.py contains the main python flask algorithms.

This is the initial setup, and things are subject to change when more files/features are
added throughout the development process.

Iteration 1 - Setting up and testing the basic Flask template

t Blueprint, render

main = Blueprint(‘app’', _ name_ )

create_app():

app = Flask(__name__) @main.route('/")

index():
from .app import main as app_blueprint return Main Menu’
app.register blueprint(app_blueprint)

return app

At this point, I was just following a basic python flask setup tutorial to get it up and running.
Thus no errors in the code were present.

On a basic level, when the program first runs it will run whatever is in CUERI gAY QVAD)
first, and is why the main menu will be on this page. We can now test this to see if it
successfully returns ‘Main Menu’.

__init__.py was created to hold the create_app() function that is a specific function (also
must be named this way) that flask will run to initialise the program.

Test Test Description Expected Outcome Actual Outcome
No.

1 Initial Flask web page Test string displays . )
testing (‘Main Menu’) < = O httpy//127.0.0.1:5000/

Main Menu

Now that we know that flask actually works as expected, we can continue to create all the
other pages like so:
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Iteration 2 - Creating and testing all the pages

@main.route('/settings")
settingsMenu():

return 'settings Menu'

@main.route('/dashboard")
dashboard():

return 'dashboard’

@main.route('/route")
routeTab():

return 'Route Tab'

@main.route('/weather")
weatherTab():

return 'Weather Tab'

@main.route('/navlog")
navlogTab():

return 'Navigation Log Tab'

@main.route('/fuel")
fuelTab():

return 'Fuel’

@main.route('/mass-and-balance")
massAndBalanceTab():

return 'Mass and balance tab’

@main.route('/peformance’)
performanceTab():

return 'performance tab'




Test No.

Test Description

Expected Outcome

Actual Outcome

2

Initial Flask web page
testing

All other pages load
as expected

& > U hitpy//127.0.0.1:5000/settings

settings Menu

Mass and balance tab

¢ - O |http/127.0.0.1:5000/ performance]

Not Found

The requested URL was not found on the server. If you entered the URL manually please check your spelling
and try again.

Error Analysis & Fixes

Test No: 2

Failure Description: URL Not found error
Cause: spelling mistake: ‘peformance’ instead of ‘performance’
Fix (immediate) : corrected spelling mistake

@main.route(”

performanceTab

&< > 0 http:_..*;’12?.0.0.1:E-Dﬂ{r,.-'performance|

performance tab

71




Justification: syntax error is the source and so the fix must involve a syntax edit. (there are
no alternatives). This was a simple fix and another full documented iteration to show this fix
would therefore be unnecessary. This will be the main reason for any ‘immediate’ fixes to
occur anywhere else in the development process.

Section Review

Aims completed in this section:

e Coded the basic flask template
e Created and tested all webpages

Aims not completed in this section:
N/A
Tests complete:

e Initial Flask web page testing

Remarks: Nothing to address.

MENU AND CONFIGURATION MODULE

Section 2: Main Menu

Aims of this section

Implement the logo and appropriate colouring & styling of the page

Make the three main menu buttons with appropriate hover effects

Implement the first essential feature: disclaimer

Test the buttons such that the settings and continue/new/load flight buttons do
what they’re supposed to.

All buttons will initially be coded to popup the disclaimer when they’re pressed. However,
only the ‘Continue’ button will fake you to the dashboard as the load/new flight buttons
require action involving the cache (for the most part) which is another section in this
development process.

If I decided to still attempt to code them now, I will spend unnecessary time trying to test
the cache and working with the .json data file and this section will take significantly longer
than it needs to be.
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Iteration 1 - Fetching Font and displaying main attributes

charset="UTF-8

AIVFR - Hom
rel="sty

AIVFR
AL ASSISTED FLIGHT PLANNING
Alpha

Continue
New Flight
Load Flight

ic/FPWT_i

What I did

It was best to start with the essentials and only after add the styling and details to make it
look like the final product back in the UI design. First, I coded everything I'll need and just
put it on the page.

Why I did it this way

If I continued to work with the styling and other aspects of the code, not much of the
iterative development of this project would have been shown. This will be the case for many
other iterations so this reasoning will only be explained once, here.

Being specific, Having everything laid out first allows me to simply test the HTML page, see
if the image loads, and there are no issues with viewing the webpage. This saves time
because I can combat any errors that occur there and then, rather than figuring out if it
has something to do with the styling, or not.
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Program output (Not the entire viewport - too large)

AIVFR
AIASSISTED FLIGHT PLANNING

Known Limitations / Missing features
e There is no styling whatsoever in this iteration and that is expected, and this
includes the background, settings image, the logo elements and the buttons.
Font has not been actually applied to the text, just fetched.
No buttons work in this iteration.

e Disclaimer popup

expected

Test Test Description Expected Outcome Actual Outcome
No.
3 HTML output testing All elements display as

Iteration Review
Met requirements: N/A

Changes: N/A

Next steps: Styling background and logo
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Iteration 2 - Styling background and logo

menu.html

--bg: Mhsl{e 8% 96.1%

--primary: Bhsl(19@ 188% 42.5%)
--highlight: Ehsl{@ 8% 18e%);
--text: Chsl({e 8% a¥%);

--onhover: EMhsl(e 8% 86.4%);:
--popupbg: [hsla(e, 8%, e%, 8.33);
1

.dark-mode {

--bg: Ohsl{e 8% 12.5%);
--primary: [hsl(196 106% 27.6%);
--highlight: Ohs -
--text: Ehsl(e &%

- -onhover:
-

--popupbg: [hsla(e, e%, %,

1
¥

body {
background-color: var{--bg);
font-family: 'Ma
padding-left: 38px;
padding-top: 18px;

xt{
font-family:
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main-menu.css

122px;
font-weight: 658;

What I did

The first thing I did was to create a CSS file called base.css because there will be several
pages that will have some basic styling features such as the background colour, font, text
colour, and so on. These form the ‘base’ of many of the pages and so were included here as
one single file.

Base.css contains the colours I decided to use and the background and font styling, as well
as padding, as these are what will be reoccurring in most of my pages. However I may
reconsider including padding in base.css because within the flight planning module the
padding will be different due to the navigation elements on the sides of the viewport.

The colours use a simple mechanism utilising the feature in CSS. It’s done in the way
that when dark mode is toggled on, all the variables in .dark-mode will be used instead of
those in light mode. Since they both have the same variable names for each colour, the
colours will immediately be replaced.

The final change was to styling the logo. As per my design, the logo reads ‘AIVFR’ with the
‘AT’ part of it being blue. I quickly ran into an issue because if I wanted to style them
separately they couldn’t just be one <div> element. The obvious solution was to make them
<span> elements instead, which made them line up with each other but could still receive
separate id’s, which meant I could style them appropriately as seen in main-menu.css.

Why I did it this way

Base.css is an essential addition because it allows for more efficient code. Almost every
page will inherit the styling from base.css meaning I don’t have to write the same styling
code for every single page, which is unnecessary in every regard.

Keeping the main padding in base.css would mean that all the other pages would inherit
the same padding and would have to be changed as per the reason I gave above. This
change will only have to be made once as there will be a template for pages in the planning
module too, but in attempt to make my code as efficient as possible it is better to take
something that doesn’t fit the use case of the file that it is in (being present in all other files,
in the case of base.css) out and implement it separately.

The root feature is the only feasible way of switching between colour schemes. Of course,
having to set all the colours separately in each file (or base template) would make it
impossible to switch because of variable naming, different file locations, and so on. Finally,
the decision to change the element used in the logo was an essential requirement to allow
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the successful styling of the logo. Without it the initial design would have to be abandoned
as there was no other way of having them separated but also aligned as desired.

Program output

AIVFR.

Al ASSISTED FLIGHT PLANNING

-
Known Limitations / Missing features
e Buttons and settings icon yet to be styled.
e No buttons work in this iteration.
e Disclaimer popup
Test Test Description Expected Outcome Actual Outcome
No.
4 Background colour test Background is the
appropriate colour:
--bg: Mhsl(e 6% 96.1%);
5 ‘Al VFR’ logo colouring test | ‘A’ is blue (primary
colour) and ‘VFR’ is
black (normal text
colour)
6 Subtitle formatting testing Subtitle of the logo
appears as per UI
design:
MIiIvI T\
Al ASSISTED FLIGHT PLANNING
Al ASSISTED FLIGHT PLANNING
7 ‘Alpha’ formatting testing Should appear in a
(Alpha is the stage of this curved border as per Alpha
projects development) design:
C/\\pha)
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Error Analysis & Fixes

Test No: 6
Failure Description: Words spaced too far from logo, also not bold enough

Cause: Currently unknown, most likely an issue with the element size and spacing. The
boldness issue is due to a wrong font-weight value.

Fix (proposed): Test other elements and play with the positioning of the subtitle. I will

attempt to make it relative/absolute and see if I can move it upwards. The boldness can be

adjusted via adjusting the font weight.

Justification: ‘relative’ positioning allows the item to move relative to itself. That way I may

be able to move it upwards manually. Any alternative element won’t be able to do this as
efficiently in my knowledge. ‘Absolute’ might have the same effect but is less likely.

Test No: 7
Failure Description: no border around alpha, and font a little too thick.

Cause: need to encase it in a div before creating a border, or the code I wrote is just
insufficient. The boldness issue is due to a wrong font-weight value.

Fix (proposed): Research how to create a proper border around text and adjust the font
weight value to make it less bold.

Justification: It’s best to research something that I'm not familiar with than to simply try
several methods without avail. Of course, there is an extent to trial-and-error that can be
applied when developing but at this point I'm completely unsure and searching for the
solution will save me time constantly brute-forcing a solution.

Iteration Review

Met requirements: N/A

Changes: Padding will be changed to be in main-menu.css instead of in base.css.

Next steps: Correcting the outstanding 2 errors to come up with the full AIVFR logo as per

design.
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Iteration 3 - Styling logo completion

Main-menu.css

position:

bottom: 18p

left: 18@px;

font-weight: 188;

padding: 6px;

padding-right: 18px;
padding-left: ;

border: 8.1 d var(--text);
border-radius

border-top-color: var( g) 188px;
border-spacing: X;

1
J

#subtitle {
position: r
color: var(
bottom: 25px;
font-weight: 7ee

1
J

bod ¥ {
padding-left: 38px;
padding-top:

menu.html

id="subtitl ! SISTED FLIGHT PLANNING

What I did

After some research, the problem with the styling of the ‘Alpha’ became very apparent. It
seemed that I had not given it a border style, (SR, in this case), so nothing showed up.
The line is what initiates the border styling, and so this
fixes the problem. After discovering this, I continued to play around with the border sizes
until I got what looked very similar to what was in the design

Then it got to moving around. It turned out I indeed needed to make its position ‘relative’,
so that it can move relative to itself. Essentially, this attribute makes any object movable
relative to itself. I used this to move that same part of the logo to match the design, and
also moved the logo’s subtitle using the same logic.

Finally, I changed the eJiifiiR:4iis values of both of these elements as appropriate, so
that they also matched the design in terms of thickness.

Why I did it this way
Another positioning alternative I could have used was ‘absolute’, which in my case aligns
an object relative to the body. In my knowledge, Using this would require more movement

from the end of the screen to its position, and may not be as suitable because the position
may change when the viewport also changes.
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Program output

AIVFR -

Al ASSISTED FLIGHT PLANNING

| Continue |
| New Flight |
| Load Flight |

Known Limitations / Missing features
e Buttons and settings icon yet to be styled.
e No buttons work in this iteration.
e Disclaimer popup

Test Test Description Expected Outcome Actual Outcome
No.

8 Subtitle formatting testing Subtitle of the logo , ‘ I ' l

appears as per UI

design: Al ASSISTED FLIGHT PLANNING
MMivi

Al ASSISTED FLIGHT PLANNING

9 ‘Alpha’ formatting testing Should appear in a
(Alpha is the stage of this curved border as per
projects development - very | design:

very early stages) (aipra )

Iteration Revi

Met requirements: (Aim complete) Implement the logo and appropriate colouring & styling
of the page

Changes: N/A

Next steps: Settings button styling
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Iteration 4 - Settings button styling

#settings {
position:
width:

What I did

To style the settings icon size, all that was needed was to change its width and height
values appropriately. I deviated from the design a little in regards to size, because

60px x 60px was a little large and didn’t look good in my opinion.

The positioning of the settings menu was different to normal, as I used
, which meant that the positioning of the icon would be relative to the viewport in
this case. This was what I needed because the settings menu needed to be able to move
with the viewport. I will elaborate this further.

After that, I realised that the logo didn’t align with the positioning of the settings menu,
and so I made a few adjustments to the top/bottom attributes of the logo parts to match
the top of the settings logo. This way they were both aligned as per design and looked
neater.

Why I did it this way

Using position absolute instead of relative was because I needed the settings icon to move
with the viewport and maintain its distance from it as it moved. This means that when
someone accesses this application with a tablet, the settings icon will be the same amount
of distance away from the viewport and no change in appearance will occur. If I used
relative positioning, this wouldn’t be the case because the reference point is not the
viewport but rather itself, and it will maintain it, which could change the position of the icon
when using smaller screens.

Program output

AIVFR o«

Al ASSISTED FLIGHT PLANNING

| Continue |
| New Flight |
| Load Flight |

Known Limitations / Missing features
e Buttons yet to be styled.
e No buttons work in this iteration.
e Disclaimer popup
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Test Test Description Expected Outcome Actual Outcome
No.
10 Settings icon testing Settings icon has the e
correct size and
position
. .

Met requirements: N/A
Changes: Logo positioning to match with settings position

Next steps: Continue/load/save/settings Button styling

Iteration 5 - Continue/load/save/settings buttons styling

components.css

.mainMenuButton {
position: relative;
font-family: "Manrope
font-size: 28px;
background-color: var(--highlight);
border: none;
padding: 1@px
border-radius: 5px;

.mainMenuButton:hover {
background-color: var(--onhover);
cursor: pointer;

. TARGET :hover {

background-color: var{--primary);
T4




main-menu.css

#settings:hover

cursor. p

menu.html

ET" id="continue">Continue

New Flight
Load Flight

What I did

A new file called components.css was created to store the code for the buttons. The reason
for the creation of this file is the same as base.css in that its styling code will be used for
other elements of similar nature throughout the programme and so it’s nice to have it here
coded once in one place. The only difference is that components.css contains styling for UL
elements, whilst base.css contains styling for base elements, like the text and background.

Next, In menu.html I gave each button a class of to then style all three at
once as per design, as they all should look the same. The continue butfton of course, was
given another class ﬁbeeause it needs to have a different hover effect and so
another class was necessary. I then went over to components.css to apply the appropriate

styling.

The last thing I did in this iteration was working on the hover effects. I needed to make sure
there was both a colour change and that the cursor changed itself to a pointer, to show that
a button is selectable. The settings menu specifically needed this because it doesn’t change
colour and so a pointer is the only indication here.

For the next iteration I've decided to make the tfo a separate
button:hover as normal buttons will have the same hover effect anyway, not specifically
the main menu button. This would involve making a new class called button and the hover
effect will apply to this class. That way the mainMenu buttons are different only in that the
style is different.

Why I did it this way

Since components.css and base.css have the same purpose, I could most definitely make
them one file. In fact, one might argue that this is easier because it’s only one stylesheet to
link the HTML to. The reason this alternative is not feasible is because if I did it this way,
files will contain simply too much code and finding things will be difficult, even though
commented. If I have separate files for different groups of styling however, It makes the
code more organised and understandable by anyone who looks at the source code or even
me as the developer.

The cursor change to a pointer is extremely important in indicating to the user what they
should and should not click, especially for the settings button. There would of course be no
other way of indicating that the settings button actually works other than making an entire
background effect just for that, which is a waste of time.

The mainMenuButton change is simply for better organisation of code, and efficiency.
Given that all non-target buttons will have a single :onhover effect, it only makes sense that
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they should all be in one class. Otherwise, I would have to write this hover effect code
several times for different buttons if they have even the slightest difference between a
normal button, even though the hover effect will be the same. This is of course inefficient
and changing it so it is a single class avoids this and greatly improves code quality.

Program output

AIVFR -

Al ASSISTED FLIGHT PLANNING

Continue
New Flight

Load Flight

W main_menu onhover test.mp4

Known Limitations / Missing features
e No buttons work in this iteration.
e Disclaimer popup

Test Test Description Expected Outcome Actual Outcome
No.
11 Button position and spacing | Buttons are in correct

testing position and have
correct spacing as per
design:

Continue

New Flight

Load Flight

AIVFR -

Al ASSISTED FLIGHT PLANNING

Continue
New Flight

Load Flight
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https://drive.google.com/file/d/1srwmsZO6aW41ychTSPFXcqgKXun7IMpE/view?usp=drivesdk

12 TARGET Hover testing The continue button
has a blue (primary)
colour when hovered
over because if’s a _
TARGET. New Flight
Cursor changes to Load Flight
pointer.
13 Normal button Hover testing | Button colour changes
to onhover colour. .
Continue
Cursor changes to ;
pointer. New Flight
Load Flight
Continue
New Flight
Load Flighty
14 Settings button hover Cursor changes to
testing pointer. #
lysis & Fi
Test No: 11

Failure Description: Incorrect alignment and positioning of menu buttons

Cause: After some research the most probable cause for the spacing is a margin error, as I
have not included any margin value to space them from each other. The size of the buttons
must be an error with the padding or the button width.

Fix (proposed): increase the margin value for all buttons and try to adjust the button width
to make each button have the appropriate appearance.

Justification: Increasing the margin value is the best way to solve this issue rather than
changing the position of each button manually. It requires less code and also allows them
to have equal spacing between the buttons, whilst moving them manually would see a lot of
trial and error in trying to have all of them equidistant from each other.
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Iteration Review
Met requirements: N/A

Changes: mainMenuButton will hold a styling difference only. A new class called button will
be made to accommodate the normal hovering effect of normal buttons.

Next steps: Making the above change and fixing the positioning error.

Iteration 6 - Main Menu styling completion

#continue {
width: 268px;

.mainMenuButton {
margin-bottom:
width: 288px;
height: 45px;

.button:hover {
background-color: var(--onhover);
cursor: pointer;

id="continue" *Continue
New Flight
Load Flight

What I did

To finish off the main menu styling, I made the class change so that the hover effect
applies to all buttons with class ‘button’, and I adjusted the margin to make equidistant
spacing between the buttons. I then adjusted the width of the buttons to fit the design, with
the continue button larger than the main save/load buttons.

Why I did it this way
The justification and reasoning for the above changes were mentioned in the previous
iteration. To save time and space I will not re-iterate them here.
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Program output (Entire viewport)

AIVFR -

Al ASSISTED FLIGHT PLANNING

Continue
New Flight

Load Flight

Known Limitations / Missing features
e No buttons work in this iteration.
e Disclaimer popup

Test Test Description Expected Outcome Actual Outcome
No.
15 Button position and spacing | Buttons are in correct
testing position and have _
correct spacing as per Continue
design:
New Flight
Continue
New Flight Load Flight
Load Flight
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Iteration Review

Met requirements: (Aim complete) Make the three main menu buttons with appropriate
hover effects

Changes: N/A

Next steps: Making the Disclaimer

Iteration 7 - The Disclaimer

menu.html

This webapp us - can make mis 0 calculations related to the flight are performed by AI, any output from it is eptible to error

th: ol nly in the Alpha stages, nothing from tl uld be used in real flight and is for educational purp y. If yc e to use data fr

the ﬁcnntinueﬂ Button, yc that you hav d this disclaimer and agree to the terms ove.

components.css

.modal {

position: f
z-index: 1;
left: 8;

top: @;
Il'l'idt h . la@%j

height: 1eeX%;
overftlow: auto;
background-color: var(--popupbg)

main-menu.css

.disclaimerModal {
background-color: wvar{--highlight);
margin: 15% auto;

padding: 28px;
width: 86%;
border-radius: 26px;

What I did

The disclaimer is supposed to pop up on the centre of the screen. To do this, 2 div elements
were needed, one for the dimmed background and one for the text box. Since there may be
some other popups that may appear throughout the programme, the class ‘modal’ was
given to the modal to allow this to be used in the future, hence it also being in
components.css. It was important to comment out the line otherwise I
would have not been able to see what the popup looks like. It will be re-enabled afterwards
for testing.
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I then went on to paste in the text (from the design) and then edited the actual disclaimer
popup (specific to the main menu) in main-menu.css, only adjusting the centering and the
corners, before stopping to document my progress thus far.

Why I did it this way

Having a single modal class for all modals makes coding future modals much easier as I
don’t have to bother styling all of them. If I chose to simply keep the styling specific to
main-menu.css, I will spend unnecessary time coding this exact same few lines of code
again and again, rather than me being able to just utilise this existing code and perhaps
modify it specifically for other popups.

I could have definitely decided to code the entire modal in one iteration, as the tutorial I
am using is quite clear and concise. Nevertheless I made the decision to stop here and
document my progress as it would make things easier to explain in the long run than If I
had coded it to completion immediately. If’s also beneficial to you, the reader, fo view the
iterative development of each feature, rather than its full implementation in one go.

Program output

This webapp uses Al. Al can make mistakes. Although no critical calculations related to the flight are performed by Al, any output fromit is susceptible to
errors, of which |, the developer, will not be responsible for in this regard. You, the pilotin command, is by law responsable for the safe execution of your
flight.

As this tool is only in the Alpha stages, nothing from this tool should be used in real flight and is for educational purposes only. If you decide to use data from
this webtool, however accurate it may be, you are doing so at your own risk, and | will not take responsibility for anything that may go wrong.

By pressing the ‘Continue’ Button, you agree that you have read this disclaimer and agree to the terms above.

Known Limitations / Missing features
e No header (to say ‘DISCLAIMER’)
e No buttons to exit/accept disclaimer
e Formatting of text not yet completed
e Box dimensions are incomplete
e No buttons work in this iteration.
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Test Test Description Expected Outcome Actual Outcome
No.

16 Modal background test Background is

dimmed as
appropriate
This webapp uses Al. Al can make mistakes. Although no d
errors, of which|, the developer, will not be responsible fo
flight
As this tool is anly in the Alpha stages, nothing from this
this webtool, however accurate it may be, you are doing st
By pressing the ‘Continue’ Button, you agree that you ha
17 Disclaimer content Disclaimer content it Wt s
fight
matches the des|gn JR—" figntans for oy
this webtool, however accurate it may be, you are doing So at your own sk, and | willnot take responsibilty for anything that may go wrong
By pressing the Continue’ Button, you ag q
18 Disclaimer positioning Popup appears in the

centre of the screen

errors, of whichi, the deeloper,
fignt

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Disclaimer popup completion (i.e. implementation of all known missing
features)

Iteration 8 - Disclaimer popup completion

menu.html

n the Alpha fr th d is for educational purposes only.
’| Button,
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main-menu.css

#disclaimerHeader
font-weight: 588;
font-size: ;
margin-top:

.disclaimerModal {
position: relative;
background-color: var{--highlight);
margin: 15% auto;

padding: 35px;
width: 728px;
border-radius: 15px;
text-align: center;
bottom: 58px;

.disclaimerButton {
position: relati
font-family: "Ma
font-size: 20px;
background-color:
border: none;
padding: 6px 28p
border-radius: 5

X
px;
margin-left: Spx;
margin-right: 5px;

What I did

To finish the disclaimer popup, I first adjusted the box dimensions to make the text look a
little more compact. I settled with FEIRIREYISY, Which is what is shown in the program
output. It's important to note that this (and other aspects such as the menu buttons,
disclaimer buttons, etc) deviate from the actual sizes given in the design. It seemed like I
oversized all the buttons whilst designing on Canva and so in the real thing many elements
appear smaller than they actually are.

Then I added the ‘DISCLAIMER’ title at the top, and then aligned everything to the centre
as per design. The heading initially brought some issues with formatting...

DISCLAIMER

This webapp uses Al. Al can make mistakes. Although no critical calculations related to the flight
are performed by Al, any output from it is susceptible to errors, of which |, the developer, will not be
responsible for in this regard. You, the pilot in command, is by law responsable for the safe
execution of your flight.

..s0 I gave the <hl> an id SEIREMEINEEREY to edit ifs fop margin so there is less space
between it and the top. I also took this opportunity to reduce the boldness and increase the
size of the header to match the design. The result is in the final output.

Lastly, I formatted the important part of the disclaimer ‘nothing from this tool should be

used in real flight and is for educational purposes only.” to be bold and underlined. I
also decided to make it italic via emphasis tags because why not.
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That was the disclaimer popup complete, but I had one more problem.

The tutorial I used utilised an overflow attribute that allowed scrolling if required. Initially I
thought this wouldn’t need to happen and so I left it as it was, but after adjusting the
disclaimer the scrollbar did appear on the side. It was at this point that I realised that the
popup wasn’t centred properly because by default the box was quite low on the screen. I
decided to remove this and manually centre the popup to match the design myself, as this
wouldn’t have had too much of an impact on smaller screens, keeping in mind this webapp
is not targeted at small mobile phones.

Why I did it this way

Breaking from the design was necessary simply because things were too large in the
mockup design, and it felt unusual, as though the screen was zoomed in. If I strictly
followed the design then this will be persistent throughout the webtool and this unusual
sizing will force the user to zoom out manually all the time, which is heavily inconveniencing
and is bad for user experience.

If the overflow value was still set to auto (as it was before), then the popup (and potentially
future popups) will not be centered and this could degrade the design consistency of the
webtool, which again isn’t good for user experience as a user prefers to see a design that is
kept consistent throughout. This would be different on a mobile phone, however, but I am
not considering them as their screens are too small and so there would have to be some
major upgrades to the webapp to allow it to be responsive enough to handle such screen
sizes- not something I plan to implement into the final solution now because it takes too
much time.

Final Program output

DISCLAIMER

This webapp uses Al. Al can make mistakes. Although no critical calculations related to the flight
are performed by Al, any output from it is susceptible to errors, of which |, the developer, will not be
responsible for in this regard. You, the pilot in command, is by law responsable for the safe
execution of your flight.

As this tool is only in the Alpha stages, nothing from this tool should be used in real flight and is
for educational purposes only. If you decide to use data from this webtool, however accurate it

may be, you are doing so at your own risk, and | will not take responsibility for anything that may go
wrong.

By pressing the 'Continue’ Button, you agree that you have read this disclaimer and agree to the
terms above.

CONTINUE GO BACK

W DisclaimerModal onhover test.mp4

Known Limitations / Missing features
e No buttons work in this iteration.
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Test Test Description Expected Outcome Actual Outcome
No.
19 Disclaimer content and Disclaimer content
formatting test and formatting DISCLAIMER
quCheS Tth Of The This webapp uses Al. Al can make mistakes. Although no critical calculations related to the flight
. are performed by Al, any output from it is susceptible to errors, of which |, the developer, will not be
deSIgn responsible for in this regard. You, the pilot in command, is by law responsable for the safe
execution of your flight.
As this tool is only in the Alpha stages, nothing from this tool should be used in real flight and is
for educational purposes only. If you decide to use data from this webtool, however accurate it
may be, you are doing so at your own risk, and | will not take responsibility for anything that may go
wrong.
By pressing the ‘Continue’ Button, you agree that you have read this disclaimer and agree to the
terms above.
CONTINUE GO BACK
< H ’
20 Hover button tests Continue’ button

turns blue on hover

‘Go back’ button turns
grey on hover

G@BACK

Iteration Review

Met requirements: Essential feature complete: Disclaimer

Changes: removed overflow:auto to ensure proper centering of popup box

Next steps: Scripting the buttons

Iteration 9 - Scripting the buttons: Main Menu -> Disclaimer

@main.route('/")
index():
~eturn render_template( menu.html"}

@main.route('/settin
settingsMenu():
urn render_template

What I did

The first thing I did was fo link menu.html to replace the ‘menu page’ message that
showed up when we ran flask. This meant that instead, the first page that loads up is the
main menu. I did the same for the settings menu as well as at one point we will need to

make the settings button load up the settings menu foo.

I tested this immediately to make sure that menu.html shows up first as expected.
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Why I did it this way

There was no way to test the buttons to make sure they open another page unless I linked
them to a flask which holds the code for all of the other pages. Without this link then the
scripting part of the project would be impossible.

Program output

This was not what I expected at all, as the linking code was indeed written as per the

tutorial.
Web

Internal Server Error

The server encountered an internal error and was unable to complete your request. Erther the server 13 overloaded or there 1s an error in the application.

Terminal

File "/workspaces/Flight Planning Companion/.wvenv/lib/python3.1
", line 99, in pget source fast

raise TemplateNotFound(template)
jinja2.exceptions. TemplateNotFound: menu.himl

127.8.8.1 - - [89/Aug/2825 88:51:33] "GET /

TTP/1.1" 508 -

Known Limitations / Missing features
e No buttons work in this iteration.

Test Test Description Expected Outcome Actual Outcome
No.
20 Flask running test Menu.html runs and

shows up first on the
screen.

Internal Server Error

The server encountered an intemal error and was unable to complete your request. Either the server is overloaded or there is an error in the application.

Error Analysis & Fixes

Test No: 20

Failure Description: 500 error - page won’t load

Cause: ‘TemplateNotFound’ error - it can’t find menu.html

Fix: Currently unknown. (code was written as per tutorial) I will search online if the error is
common amongst others, and a solution should be found.

Justification: Better to search for a solution than to do things I don’t know!
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Iteration 9.5 - Fixing TemplateNotFound Error

A quick search revealed that my files locations may not have been placed correctly. To
check this, I ran ‘tree’ in VSCode to give me the file positions of every file in the project
relative to the root, and the error became evident.

__imit  .py

I: menu . hitm1
settings . hitml

I: __init .cpyth 2.py ... but templates is attached to the root (.).
app.cpython-312.pyc
2pp . py
app.py is within the ‘AIVFR’ folder...

The evident fix was to move templates into the AIVFR folder. I ran another test and the
page ran successfully.

Test Test Description Expected Outcome Actual Outcome

No.

21 Flask running test Menu.html runs and T T ce
shows up first on the o
screen. AIVF R-

New Flignt

Load Flight

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Continuing the scripting process.

Iteration 10 - Scripting the buttons: Main Menu -> Disclaimer

menu.html

">New Flight
"»Load Flight

CONTINUE
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main-menu.js

document.addEventListenar( "DOMConten
console.log("J5 LOADED"

disclaimer = document.getElementById
Continue = document.getElementById("c
loadFlight = document.getElementById( " loac
newFlight = document.getElementById( "newFlig

disclaimerContinue = document.getElementById(™
disclaimerGoBack = document.getElementById

EntryState = "none’

Continue.onclick =
disclaimer.style.display =
EntryState ntinue”

loadFlight.onclick =
disclaimer.style.display =
Entrystate = d

newFlight.onclick =
disclaimer.style.display =
Entrystate few

disclaimerGoBack.onclick
disclaimer.style.display =

What I did

When I was about to start scripting, I realised something that may have an effect on the
rest of my code, and it had something to do with the @ class, which was in
components.css at the time. The script was to change the value of display:none to
display:block- this attribute is located in the styling for]ieREN, which is located in
components.css, which will be used for other popups. This forced me to move it into
main-menu.css o ensure it doesn’t have an effect on other popups.

Another quick change I made was to change the class name disclaimerModal to
disclaimerContent, for clarity purposes.
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When coding the JavaScript for the buttons, I initially coded the single few lines below to
see if I was on the right track and I hadn’t deviated from what the modal tutorial was
telling me:

disclaimer = document.getElementById("disclaimer");

Continue = document.getElementById("continue™);

Continue.onclick = O {

disclaimer.style.display = "block";

This was enough to test if just the continue button was going to open the disclaimer, and
nothing worked. There were no visible errors, but nothing worked.

It took me quite a long time to figure out why this code didn’t work, but eventually it came
down to the fact that the code was not running at all, and this was because the HTML had
not fully loaded and the javascript was loading before the HTML had the chance. This led to
the variables becoming null variables because javascript couldn’t find them in the HTML.

LIl document . addEventListener("DOMContentLoaded". . . RiNGCIeRislIY VR I-Tel {[sle Rialel]
the HTML had fully loaded, and then running the script. This did mean that everything else
must be written inside a function but this was not much of an issue.

The variable will be the way I can tell the code what to do depending on the
button pressed in the main menu. The Entry state is simply the state in which the program
will be entering into the planning module. Either continuing a flight plan, having made a
new one, or loaded a saved one. When the user presses the ‘continue’ button, the entry
state will tell the button what to do, e.q. if then it would just
open the dashboard, utilizing data already stored in the cache, but if it was it would
need to pull up the user’s files to access the .json file to load up first.

Why I did it this way

If I kept the styling for in components.css, and used it for other popups, when
triggering this modal, it will trigger all the other popups, too, which use the same class. This
was not ideal at all, and so I made the decision to have it specific to the main menu, and
moved it fo main-menu.css.

Changing disclaimerModal to disclaimerContent directly illustrates what the class is
responsible for. Using ‘Modal’ is ambiguous because it could mean the background (the
actual modal) or the whole popup as a whole, when really It referred to just the content in
the box, and so the name change shows exactly that. This evidently improved the
readability of my code.

Because the disclaimer is what leads to the flight planning module in all 3 situations
(continue/new/load), I needed a way for a single button to be able to still have 3 different
outputs. Using a variable that changes depending on what button is clicked means I can
have if statements that denote what happens if the state of entry is any of the 3. The other
extremely inefficient alternative would see me creating 3 separate popups for 3 separate
buttons, just so each button can be linked to continuing/loading/starting a new flight plan.
This simple variable eliminates the need for this and is arguably easier to understand from
a developer perspective.
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Program output
W Disclaimer popup test.mp4

Known Limitations / Missing features
e Continue button doesn’t open dashboard when ‘Continue’ selected
e Settings button not scripted

Test Test Description Expected Outcome Actual Outcome

No.

22 Disclaimer popup test All 3 buttons can PASS (See Program Output)
frigger the disclaimer
popup

23 Disclaimer popup closing The ‘Go back’ button PASS (See Program Output)
closes the disclaimer
but does NOT do
anything else

Iteration Review
Met requirements: N/A

Changes: disclaimerModal -> disclaimerContent, . modal moved from components.css to
main-menu.css

Next steps: Page to page scripting (settings and continue button) and menu completion.

Iteration 11 - Scripting the buttons: Settings button, Continue
button

app.-py

dashboard():
return render template('dashboard.html")

menu.html
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main-menu.js

displayDisclaimer
disclaimer.style.display = "b

Continue.onclick = displayDisclaimer
Entrystate = "Continue’

loadFlight.onclick = displayDisclaimer
Entrystate = "Load’

newFlight.onclick = displayDisclaimer
Entrystate = "HNew'

disclaimerGoBack.onclick
disclaimer.style.display

EntryState = 'Continue

disclaimerContinue.onclick = ContinueFlight

ContinueFlight
window.open("{{ for("app.dashboa I

What I did
First, Linked and quickly tested the dashboard to its html page in app.py, as the continue
button needed to lead fo it.

Then, to link the settings button to the settings menu, I used an <a> element to make

clicking the picture link to open the settings html page. I then used the ‘url_for flask
function to open the specified page when the button is clicked.

Before moving on to coding the main menu buttons in JS, I made a change so that a single
function ShEJNEVDIYIERMUII@] displays the disclaimer, and when the buttons are clicked it
just runs that function instead.

To code the buttons I used the same logic. I made an if statement that runs a specific

‘button-running function’ that runs a function for that specific button when pressed, this
should ensure that only the correct function runs when the correct button is pressed.
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I then used the same url_for function within the JS windows.open function to finally open
the dashboard, only when the continue button was pressed (as EntryState would be
‘Continue’) .

Why I did it this way

An alternative to using the anchor element when coding the settings button was to use the
<form> element instead, which I quickly rejected after testing, because it meant turning the
settings icon into a HTML button, which requires styling to make it invisible. Although that’s
a very quick thing to do, less code was present in the former option and so I took it for the
sake of efficiency. This never changed the result, as you will see.

The displayDisclaimer choice was another choice for the sake of efficiency, as the same
code was being used multiple times and so making it into a function made it more concise

and easier to interpret.

Program output

W Page-to-page main menu loading test.mp4

Known Limitations / Missing features
e N/A

Test Test Description Expected Outcome Actual Outcome
No.

24 Main-menu -> settings page | Pressing the settings PASS (See Program Output)

button takes you to
the settings page

25 Continue (via dashboard) -> | Pressing the continue © O © oo B

dq Sh boq rd page b u1.1.o n o n The < C @ [ ©® 127.00.1:5000/%7B%7B%20url_forapp.dashboard’)%20%7D%7D

© | B importfavourites | 4 Gmail > YouTube © Maps (G BuyGTAVmoney,Fl. 3 A320 Steering Tillr. 3 Generated QRCode.-

dashboard page takes
you to the dashboard
ONLY if you've
pressed ‘Continue
Flight’.

Not Found

The requested URL was not found on the server. If you entered the URL manually please check your spelling and try again.

Error Analysis & Fixes
Test No: 25

Failure Description: 404 Error appeadrs when loading dashboard, ‘New flight’ and ‘Load
Flight’ Both load the dashboard which shouldn’t happen.
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Cause: Probably due to the wrong URL in the search bar, caused by the wrong URL in the
window.open function. The button issue is most likely an issue with the Entry state - perhaps
it never changed.

Fix: Change the URL in JS to open disclaimer, and add code to check the entry state to find
out the problem with the buttons.

Justification: A 404 error is caused by an incorrect URL in the search bar and the server
can’t find the page being requested, therefore, a suitable fix should be to change the URL
that appears in the search bar. The EntryState variable is the only thing that could affect
what function runs so it must be an issue related to the variable that is making the function
apply to all three buttons.

Iteration 11.5 - Fixing the 404 Error

What stood out to me during testing was what was in the URL page when running the
settings menu and what was there when running the dashboard page, as well as the output
in the terminal.

© O @ 204NotFound x + [ M @ Settings - AIVFR =N 1
= G ] (@ 127.0.0.1:5000/%7B%7B%20url_for{'app.dashboard’)%20%7D%7D

O R | @ 127.0.0.1:5000/settings

127.8.0.1 - - [19/Aug/2825 18:36:47] "GET /{{%28url for('app.dashboard®)%268}} HTTP/1.1" 484 -

127.8.8.1 - - [19/Aug/2025 18:38:48] "GET /settings HTTP/1.1" 288 -

From this I discovered that the url_for function only works when used alongside a href
value, in a button or anchor element, for example. The window.open function didn’t read
this and just put the whole RIS IN@ET N EH I EI RN info the searchbar, hence
the error. So, I assumed it just opened what you wrote in it, so I wrote the name of the page
function in app.py (‘dashboard’) into the window.open function instead, which gave positive
results.

For the issue regarding the entry state, I did exactly what I said I would and made sure I
log the entry state whenever the button was clicked. This looked like this:

Continue.onclick = displayDisclaimer
EntryState = "Continue’
console.log(EntryState

loadFlight.onclick = displayDisclaimer

EntryState d
console. log(Entrystate

newFlight.onclick = displayDisclaimer
Entrystate = "New
console.log(EntryState
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And the output was this:

J5 LOADED

Continue

Load

hew

The issue became apparent here. What I didn’t notice was that the entry state changes
without any condition control. I never specified for the entry state to change when a
specific button is clicked, and so it changes when it reads the line to change it, which
happens in this order. The obvious fix was to make sure the entry state only changes when
their respective button is pressed, and the best way to do it was with the event listener.

The removal of the EntryState variable

In doing the above, I never succeeded to make the screen change only if the entry state is
correct. For some reason it would either work on all buttons, or none at all. The way to fix
this was to keep the function there, but have it not rely on the Entry
state, but in the case that the Continue button was clicked (which was what I solved
before). This meant that the entry state variable was essentially useless, and removing it
was the suitable option as keeping it in the code would not impact whether the dashboard
page would open or not. Effectively, the EventListener became the EntryState as whatever
was within it would only run if the correct button was pressed.

Fixed solution

sclaimer
disclaimer.style.display =

Continue.addEventListener("cl
displayDisclaimer();
ContinueFlight();

1Y -

Xl

loadFlight.addEventListener("click”,
displayDisclaimer();

1Y =

Il

newFlight.addEventListener(“click”,

displayDisclaimer();
19 -
¥ »

imerGoBack.onclick

disclaimer.style.display

ContinueFlight
disclaimerContinue
window.open(

}
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Test Test Description Expected Outcome Actual Outcome
No.
26 Continue (via dashboard) -> | Pressing the continue ' Debugged main menu test.mp4
dashboard page button on the
dashboard page takes PASS

you to the dashboard
ONLY if you’ve
pressed ‘Continue
Flight’.

Iteration Review

Met requirements: (Aim complete) Test the buttons such that the settings and
continue/new/load flight buttons do what they’re supposed to.

Changes: Removal of the Entry State Variable

Next steps: Section 3 - Settings menu

Section Review

Aims completed in this section:

Implement the logo and appropriate colouring & styling of the page

Make the three main menu buttons with appropriate hover effects

Implement the first essential feature: disclaimer

Test the buttons such that the settings and continue/new/load flight buttons do
what they’re supposed to.

Aims not completed in this section:
N/A
Iterative tests complete:

e The first page that loads up after the main menu is the dashboard.
e Disclaimer pops up before opening the dashboard, and there is no available way to

bypass it.

e Buttons are operative. If colour is fo change they do, and when clicked they trigger
the correct output.

Remarks: Nothing to address.
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Section 3: Settings Menu

Aims of this section

Complete a success criteria item: Settings Menu

Create the full main design for the settings menu, including buttons and headers
Create the ability to navigate between the settings and main menu

Code the ability to switch between light/dark mode

Test light and dark settings for main menu and settings menu

Allow the buttons to change relevant items in flight_data.json

This section will see me creating and implementing basic changes in flight_data.json.
Pressing the relevant settings buttons should change the relevant variables. I am aware
that this data may or may not reset when re-running the program, and the ability for these
settings to save in the local storage will be implemented in section 5, as this section is
mainly dedicated to the settings menu and its functioning, and the implementation of the
aforementioned feature might require several iterations that would make this section
unnecessarily long. Instead it shall be its own section.

Iteration 1 - Header
Settings.html

rel="stylesheet"

" alt="back" id="go
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Settings.css

margin: @;
padding: @;
box-sizing: border-box;

}

header {
background-color: var(--highlight);
display: 1
align-items:
text-align: center;

#goBack [
width: 4epx;
margin-left: 18px;
margin-top: 6px;
color: var(--text);

#settings {
position: relative;
font-size: 24px;
font-weight: 308;
margin-left: 42vw

What I did

This header section was relatively straightforward. The two elements are span elements to
ensure they were aligned, and I used flexbox to make centering all the items a much easier
process.

Whilst coding this I tested the idea of having the ‘settings’ title on the side or in the middle
of the header, which is different from the design (which is on the side). I liked it better in the
middle, and as well as avoiding a rare but potential misconception that I'll explain below, I
decided to change it to be centered as shown in the program output.

When it came to centering however, an issue occurred in which I couldn’t find the right way
to center the ‘Settings’ title to the centre of the viewport. I instead used the viewport
percentage (42vw) that gave the closest look to the centre of the screen, and tested it using
a website that allows you to view different screens for different devices. It came alright,
although I am still aware it’s not perfectly centered and thus have left a comment saying
this- perhaps T’ll later research the right way to do this when I get the time (as all
conventional methods seemed not to work).

Why I did it this way

Initially, I had attempted to have the items placed without using flexbox and I had a rather
difficult tfime trying to center the ‘Settings’ title vertically. All the things you would try

105



normally were to no avail and so after some research, flexbox was the most optimal
solution.

I decided to center the settings title in the middle rather than on the side because there
was d small chance of people thinking that the arrow that the title was next to lead to
another settings page. Usually a word with an arrow next to it indicates that the arrow
leads fo that place, and so I wanted to avoid users from accidentally going back to the
main menu. It also looked like a better design choice to have it in the centre, from a visual
perspective.

Leaving the Settings title at 42vw instead of trying to center it properly was a decision
governed by the fact that I just didn't have the time to start looking for the proper way to
do this, especially as all the conventional methods were not working properly. Although it
was a quick solution it was a good fix as on other screens it still appears as though it is
centred.

Program output
' &~ Settings

Known Limitations / Missing features
e Back button is inoperative

Test Test Description Expected Outcome Actual Outcome
No.
27 Header appearance testing Header appears at the | |« Settrga

top of the screen with
no gaps and all
elements within are
placed correctly.
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Iteration Review

Met requirements: N/A

Changes: ‘Settings’ Title is centered instead of on the side

Next steps: main content and buttons

Iteration 2 - Main content: Elements dump and organisation

As we did before for the main menu, I will dump everything we will need without any

formatting in their expected positions. I will also be adding all the other options that were

omitted initially from the design.

settings.html
THEME

Light
Dark

UNITS

Airspeed
Knots
MPH

KM/H

"=Altitude

Feet (ft)
Metres (m)

Mass

Kilograms (kg)
Pounds (1bs)

">Fuel

Litres (1)
US Gallons (gal)

"»Distance

Mautical Miles (NM)
Kilometers (km)
Statute Miles
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What I did

The result is shown below, as you can see the buttons are in the correct positions but lack
the formatting. To make them like this, the best way was again to use flexbox here, to
simply align them side by side from each other as shown below.

2 changes were made here. The first being that instead of it starting with ‘Dark’ on the left
and ‘Light’ on the right, I swapped them around so it says light, then dark. This just seemed
like convention and looked right to me. It is also what is common in other programmes too-
light goes before dark. The 2nd thing I changed was the ‘Time’ column of options was
changed to ‘Distance’, as there were no useful units of time to switch between, and I had
just placed it there to fill space without even releasing. Distance on the other hand, has
many more options as you can see below.

Why I did it this way

When I tried to use div and span elements, they never appeared in the correct format and I
concluded that it would never work in my specific scenario. Flexbox allows each div to be
positioned at equal intervals from each other as well, which will come in handy when I
begin styling the buttons and the rest of the page.

Program output

@ M @ settings- AIVFR % @ Flight Planning Webtool Ul Desic X | +
C R O 127.00.1:5500/AIVFR/templates/settings.html
= ﬁ:,] Import favourites 1 Gmail » YouTube & Maps (5 Buy GTAV money, Fl.. 3 A320Steering Tiller.. 2] Generated QRCode...
<~ Settings
Light

Airspeed|Altitude Mass| Distance
Feet (ft) |Kilograms (kg)|Litres (1) Nautical Miles (NM)

Metres (m)|Pounds (Ibs) US Gallons (gal)|Kilometers (km)|

Statute Miles|

Known Limitations / Missing features
e No styling applied
e All buttons are inoperative

Test Test Description Expected Outcome Actual Outcome
No.
28 Elements positioning All elements © D © s am x @ nowrn
Positioned correctly as | T
per deSign &~ Settings
THEME
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Iteration Review
Met requirements: N/A

Changes: Light button now comes before dark button | Replaced distance column with time
column.

Next steps: Styling
Iteration 3 - Settings Menu Styling

Settings.css

button {
margin-bottom: 28px;
min-width: 165px;
max-width: min-content;
min-height: 45px;
position: relati
font-family: "Ma
font-size: 28px;
background-color: wvar(--highlight);
border: none;
padding: 8px 26p
border-radius: 5

3

X
px;

#options {
padding: 48px;

#dark {
position:
margin-left:

font-weight: 4686;

#UnitsButtons {
display: 1
gap: 1@px;
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What I did

To apply the default button styling to all the other buttons required me to use the same
initial code I used for the main menu styling. I did this and applied it to all buttons, and
then adjusted the minimum size so that they don’t all have different sizes, and adjusted the
maximum height so that they could all maintain the same width which was important for

the spacing aspect of these buttons.

Flexbox allowed me to equally space the boxes by 10px, which produced the neat result as
shown below. In order to achieve this whilst considering all the margins of all the buttons,
and then just the units buttons, I had to split the page into 3 sections, the main body, the
options, and the unitsButtons. The options, as shown above, are all the setting’s options-
which is everything but the header, and the unitsButtons are simply just the units buttons.

Why I did it this way

Using the mainMenuButton css to style these buttons seemed inefficient, but for this case I
believe it’s the best option. This is because this and the main menu are the only two pages
that will have these types of buttons. The other buttons (I.e those in the planning module)
will look smaller, and will act differently. This meant that there was no point in making one
style for ‘all’ the buttons to inherit off of (which would be in base.css) because it would only
apply for two pages. This technique will however be used when making the base template

in the next section.

Splitting the page into 3 sections was the best way to edit large groups of things at once. Of
course, this was made easy by putting these groups in their own divs which allowed me to

edit them as a whole. Not doing it this way would mean I would’ve had to move them all
separately which is outright ridiculous- this was the only feasible option in this case.

Program output (not entire viewport)

&

THEME
Light Dark
UNITS
Airspeed Altitude
Knots Feet (ft)
MPH Metres (m)
KM/H

Known Limitations / Missing features
e All buttons are inoperative

Mass

Kilograms
(kg)

Pounds
(Ibs)

e Specific button styling incomplete

Settings
Fuel Distance
Litres (1) Nautical
Miles (NM)
US Gallons
(gal) Kilometers
(km)
Statute
Miles
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e The spacing between the subheadings and buttons is

subtly in the next iteration, just adjusting the margin)

not adjusted (will do this

Test
No.

Test Description

Expected Outcome

Actual Outcome

28

Initial styling and
positioning test

-Positioning and
styling is accurate as
per design

-no buttons cross over
each other.

-Each must have its
own clear column.

e

THEME
Light

UNITS
Airspeed

Knots
MPH

KM/H

Dark

Altitude Mass

Feet (ft) Kilograms
(kg)
Metres (m)
Pounds
(Ibs)

Settings

Fuel Distance

Litres (1) Nautical
Miles (NM)

US Gallons
(gal) Kilometers
(km)

Statute
Miles

Iteration Review

Met requirements: (Aim complete) Create the full main design for the settings menu,
including buttons and headers

Changes: N/A

Next steps: scripting light/dark toggle to switch between light and dark modes

Iteration 4 - The light/dark toggle

settings.html

settings.css
#darkToggle {f
position: !
margin-left: 7px;
background-color: [blac
color: Bwhite;
border: 8.1px soli

#liphtToggle {
background-color: BMwhite;
Oblack;

color:
border:
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settings.js

ocument . doc
= document.ge
= document.getElementById(

.addEventListener("

lasslList.add("

What I did

The first thing to be done was to style the light and dark buttons. In the design, these
buttons have fixed colours that do not adjust to the theme, and so it’s replicated here as
well. The border for each mode was made so that it blends with the background of its
opposite mode, i.e. the light mode button will have its border colour as the dark mode’s
background colour, and vice versa.

When it came to coding the toggle, initially, I thought of using a media query, but this
proved to be not what I want for reasons I will explain below. The best option instead was
to play with the classes currently in the <html> element of settings.html. Turns out that
adding the “dark-mode” class from base.css here allows the <html> element to read it and
apply it, which has the effect of applying dark mode. This also means that a single button
toggles dark mode, and won’t untoggle it unless the light mode button is pressed, which
simply removes the class from <html> so it just applies :root instead.

Why I did it this way

The border was a key part in the design as it gave the user a confirmation on which option
is currently active (although it may seem obvious). This is ultimately more intuitive for the
user as there is feedback from the buttons when they’re pressed. This method of using the
border also relies on just styling with no code involved to change the border colour. Both
borders are active but one is always blended in with the other’s background. This made the
process much quicker and efficient for me as the developer.

The issue with media queries is that they’re usually friggered without any direct input
without the user- essentially the programme waits till a parameter is reached and then
applies what’s in the query. The query I was going to use was

( : )J, which only applies when the user’s system choice
of theme is set to dark. Of course at the discovery of this I did think of having a ‘system’
option to apply this as it’s pretty cool, but I decided not to add it, as per design, and to
save time. I may add this feature in the future as it’s not too hard to do.

Program output
W Light_Dark toggle test.mp4

Known Limitations / Missing features
e Units and back buttons are inoperative
e Target button styling incomplete
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Test Test Description Expected Outcome Actual Outcome
No.

29 Darkmode test: Settings All colours are
displayed correctly in
darkmode

30 Darkmode toggle test Pressing ‘Light’ PASS (See program output)
Toggles light mode
and ‘Dark’ Toggles
dark mode. One
button should not be
able to toggle both
settings.

Error Analysis & Fixes

Test No: 29
Failure Description: The back arrow does not switch to white when dark mode is toggled.

Cause: Initially I thought I made it a default colour instead of the variable (so it changes)
but this wasn’t the case. After some research it seemed like .svg files, whilst they can have
their colour changed, they can’t be stored within the <img> element.

Fix: I'm going to follow a tutorial on how to add colour to .svg image files. This was beyond
my scope as I thought you could just simply change the colour using the background or
color values.

Justification: Again, given I did not know the solution to this issue a tutorial would suit
better than trial and error.

Iteration 4.5 - Fixing the .svg color issue

As per the tutorial, I needed to copy the source code for the svg file and put that embed
code into my html. I then had to give it a fil’ value of “currentColor” which allowed the
color to be interchangeable. It was my common sense here to also add the id of the file to
match the id of the styling of the image. It's a lot of code on one line as that was simply
what the file’s source code was, but the result does work and the important details are
shown below.
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https://stackoverflow.com/questions/22252472/how-can-i-change-the-color-of-an-svg-element

settings.html

xmlns="http://www.w3 g" viewBox="0 @ 32 32" fill="currentColor" id="goBack"

Test Test Description Expected Outcome Actual Outcome
No.
31 Darkmode test: Settings All colours are

displayed correctly in e

darkmode

m ol Y

I also realise that this issue may also be present in the main menu and I will fix these
before testing.

Iteration Review
Met requirements: (Aim complete) Code the ability to switch between light/dark mode
Changes: used <svg> instead of <img> to allow icons to change colour

Next steps: Choosing units and scripting appearance as per design

Iteration 5 - Choosing units: Hiding/Showing options

settings.html

rspeed

"

3" >MPH
;" >KM/H

settings.js

document.getElementById("airspeed”)
options = document.getElementById( “air:

airspeed.addEventListener(“click™, ()

options.style.display = "block”;
ad.onclick =
airspeed options.style.display = "none";
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What I did

To do this I used the same methods as I did to do the disclaimer in the last section. Just as
a recap, you dre supposed to be able to press either of the 5 buttons to bring up options for
that specific category. So, I needed a way to hide the buttons and show them when their
category is clicked. I decided to test it with just the Airspeed options for this iteration.

To do this I added the buttons to be hidden in their own div with an id of ‘airspeed_options’
for easy identification, and hid it by default by setting the display value to none. Then in JS
I coded it so that when the ‘Airspeed’ button was clicked, the buttons appeared.

I commented that before this happens it should close all other buttons currently open but
since I haven’t made those other divs yet It’s just a comment to remind me to code it later.

Why I did it this way

I only did the airspeed options because I wanted to make sure the code I proposed worked
exactly how I wanted it to before sharing it to all the other buttons. If I decided fo just do
all of them at once and there is a bug, it’ll affect all of them and so I'd have to change
values on all button triggers which is unnecessary and time consuming.

Program output
W Options display testing.mp4

Known Limitations / Missing features
e Not all buttons operative
e Target button styling incomplete

Test Test Description Expected Outcome Actual Outcome
No.
32 Dropdown test The options for
airspeed should
appear when
‘Airspeed’ Category
pressed
33 Dropdown test 2 The options for PASS

airspeed should
disappear if button
pressed again

Error Analysis & Fixes

Test No: 32
Failure Description: The boxes won't re-appear once they have been opened already.

Cause: It seems like the way I have done it hardcodes what I want it to do and it ends up
doing exactly that. There is no way for it to loop and happen again so it doesn’t work.
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Fix: Although a loop may not be necessary, I need to find a way to use a button as a toggle
rather than just hardcode what I want to happen. I will do research to find this out to avoid
wasting time solving the problem myself.

Iteration Review

Met requirements: Initial scripting complete with some bugs

Changes: N/A

Next steps: Finding a new solution and applying to other dropdowns.

Iteration 5.5 - Adding a toggle for the options display

Much to my surprise, the fix was simple, and it was to use an if-else statement (I've
expressed it as a ternary operator for simplicity) to do basically the following:

If the button is clicked and the display value is set to none, change it to block. If not
(meaning it was showing already), hide it by setting the display value to none.

airspeed.addEventListener("click™, ()

airspeed options.style.display = airspeed options.style.display === "none" ? “"block™ : "none";

s

W Toggle test 2.mp4

Test Test Description Expected Outcome Actual Outcome
No.
34 Dropdown test The options for PASS

airspeed should
appear when
‘Airspeed’ Category
pressed

I can now apply these same settings to the other buttons, and the results are shown below:

W toggle test final.mp4

Test Test Description Expected Outcome Actual Outcome
No.
35 Dropdown test The options for All PASS

buttons should
appear when the
respective category is
test pressed

116



https://drive.google.com/file/d/1EK8exvmy52fLddRCkkABkwRPpqNc0aFm/view?usp=drive_link
https://drive.google.com/file/d/1PVPpamhLrrwlbCSxyfQXRlfMZIooCC2Q/view?usp=drive_link

Iteration 6 - Choosing units: Closing other options and adding
colours

When a user presses one of the categories, that particular category should light up as
selected and should stay that color. This is what I plan to code in this iteration. I will also
make sure only one category is shown at a time.

settings.js (other buttons are similar so are omitted from this screenshot)

mass .addEventListener( O
s.style lay
.style.display

style.display === "none" ? "

.style.display
.style.display

?

tyle.display = fu ptions.style.display === "none" ?

in = document.querySelectorAll(".c
forEach((btn, i {
btn.addeventListener("click"”, () {
is = btn.classList.contains(”

"

down . forEach(drp drp.classList.remove("ac

if(lisActi {
btn.classList.add( "acti

settings.css

.dropdown.active {

background-color: var(--primary);

What I did

To make sure only one category appedred at a time, when a particular button was clicked I
set all the other option’s display values to none. This effectively made sure just that single
column of options were showing at a time.

Then it came to doing the same thing for the colours, which was actually very difficult as I
was working with a class called ‘dropdown’ that was assigned to all those main buftons (i.e
Airspeed, Altitude, Mass, etc). This would of course be easier than giving them all IDs and
repeating this entire process as I did before.

So after some research I found that I can use the fact that when a button is active the
‘active’ value is added to its classList. This meant that I could use this as a basis to check
what buttons are active and add/remove this from the classList to activate/deactivate the
coloring. This definitely proved useful and I believe I will be using methods involving the
manipulation of the classList to solve other problems in the future.

Why I did it this way

117



The method used to switch around the colours helped significantly in making sure I didn't
have to write so many lines of code for a small function like this one. Once I discovered this
method I realised that I could probably do the same with changing the display values of
the options to ‘none’ and ‘block’, which meant I didn’t have to write long lines of code like I
did in this case, but I decided not to make the change because I had already written it out
and it proved to work relatively quickly, and so I deemed it unnecessary to change. Should
slowness be a problem, I might improve this like I did above to hopefully make the code run
a little bit faster.

Program output
& Toggle color test.mp4

Known Limitations / Missing features
e Units cannot yet be chosen
e Back button is inoperative

Test Test Description Expected Outcome Actual Outcome
No.
36 Units toggle test with All options should -
colours appear one at a time

and the main button
should highlight and
stay highlighted with
the primary colour

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Back button

Iteration 7 - Back button

What I did:
This one is very simple and just involves adding the ‘onclick="history.back();” values in the
<svg> element:

settings.html

onclick="history.back();" ) “cursor: pointer;’ .Cls-1{fill:nor

Now, when the button is clicked, the programme loads the latest page in the browser's
history. This is the most efficient way, as it doesn’t matter where the settings menu was
opened, it will always lead back to the previously opened page and so it works anywhere. If
I decided to make it so that it opens a specific page, I would have to program cases for
every time that it is possible for the settings menu to open, which would mean creating
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some other sort of entrystate mechanism which, from what we have seen before, isn’t so
efficient.

Program output:

W setfings-main menu test.mp4

Test Test Description Expected Outcome Actual Outcome

No.

37 Settings — Main menu Pressing the back PASS (See program output)
navigation test arrow in the setting

menu should take you
to the main menu

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: The base template

Section Review

Aims completed in this section:

e Create the full main design for the settings menu, including buttons and headers
e Create the ability to navigate between the settings and main menu
e Code the ability to switch between light/dark mode

Aims not completed in this section:

e Complete a success criteria item: Settings Menu
e Test light and dark settings for main menu and settings menu
e Allow the buttons to change relevant items in flight_data.json

Iterative tests complete:

e Buttons are operative. If colour is fo change they do, and when clicked they trigger
the correct output.

Remarks: Throughout the process of making this settings menu I did some research on how
I could implement picking the units for the settings menu. This meant doing things with the
so-called ‘flight data file’ that holds all the information- or so I thought.

To keep things brief, the research showed that having a .json file that changes with different
inputs from the user just doesn’t work. But the file isn't fully scrapped. It will still be stored
in the user’s device, but the ‘live’ file that I want to be constantly updating will have to be
different. What’s good however is that it can be done with a dictionary, and flask can read
and write data from this, and also parse this into a .json file which can then be stored by the
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user, and even the other way round, when it comes to importing data. More of this will be
elaborated later in section 5.

It was at this point that I realised I didn't want to tamper with all the settings and do this
all without testing it first and finding the suitable methods, and so I will wait until section 5
(where I do all the testing and find out how to work the local storage and updating
systems) and then script the rest of the settings menu with ease. If I decided to keep on
going with coding the settings menu it would most likely be heavily tailored to solve just
the problem of picking units and thus it may not be efficient when it comes to using the
code again for other purposes.

It is also for this reason that the dark mode testing for the main menu has not yet been
completed because it involves checking what mode the user has selected which is saved in
the local Storage too (as it needs to be read across all screens).

Section 4: The Base Template

Aims of this section

e To create the base elements that are present in all pages of the planning module

e To code the styling for selecting different pages

e Creating all pages and using HTML inheritance to have all pages share the same
base template

e Code the ability to navigate through different tabs of the planning module using the
navigation bar, including the main and settings menus

The base template is what will be present in all pages of the planning module, which
essentially includes the navigation bar and the header at the top, with the remaining space
being page-specific, I will also take this chance to create the styling involved with the
navigation menu. This will be easier because there is no writing overlay that I need to worry
about, and it should apply on all pages once finished.

The best way to do this is through HTML inheritance. This would essentially allow me to
create one html page with the base template, and share it across all pages within the
planning module. Then I can still add my own features to certain pages if I wanted to, such
as the actual page content and the selected tab display on the navigation bar.

I could also code the html for the base template and copy it to every single page. This just
unnecessarily increases the amount of code in my project and is very inefficient. It also
makes the html code more complex to work inside due to all the base elements present
within it already, but with inheritance, the coding space will appear less cluttered which
makes the coding process more easier. Also, a major issue inheritance solves is that one
edit made to the base template will change on all pages who have inherited the template,
this means that if I made a mistake, I can make a small edit and it will apply to all pages,
whereas, if I didn’t use inheritance, I would have to make the same edits (which could
potentially be complex) on every page which, with even more html written per page, could
be very lengthy.

The base template should look something like what you see below, which is an edit of my

design for one of the pages in the planning module, as you can see, just the navbar and the
header is there, and this remains the same for all pages.
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Iteration 1 - base.html setup and inheritance test

dashboard.html

{% extends "base.html™ %}

: block title %}
Dashboard - AIVFR
: endblock %}

: block content %}
This is dashboard
, endblock %}

html
lang="en’

port” content="widt

title ¥}base{% endblock %}
" href="
href="
et” href="

{% block content %}
content
{% endblock %

What I did

I first begin by testing the inheritance process to see if it actually works as expected. First,
I created the base.html base file and copied the boilerplate I used for the main menu to
get the background and fonts loaded in.

Flask uses the Jinja2 template inheritance system to allow HTML inheritance, and the
majority of its just curly brackets and percentage symbols. When written in the base
template that files must inherit from, it defines what places within the html file can be

changed. For example, anything in between the {FId AN 3MoNd [EAR=IalesNNeTel
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can be edited in the inherited page to be anything else. This is where the actual page
content will be.

Then, I used the dashboard as the test page here. Since it should have inherited all the
styling from base.html, I should only have to put what is necessary. I put the hl ‘this is
dashboard’ as the test and I will see whether this shows up with the correct styling when
tested.

Why I did it this way

Testing to see if the system works correctly is obviously the best way to proceed when
doing something new. I could’ve just coded the whole template without worrying about if it
works or not, but if an error came up when tested at the end, it may be much harder to fix
then than it will be now. A really good example of this is the logic error that has appeared in
this iteration.

Program output

O @ <--editwhatsinthe titleblock— X -

C (@ (@ 127.0.0.1:5000/dashboard

E’g Import favourites. ! Gmail » YouTube & Maps (G Buy GTAV money, Fl.. ‘2 A320SteeringTiller.. &) Generated QRCode...

header

nav

This is dashboard

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
38 Jinja 2 inheritance test Styling should apply
Should see elements -
from both base

template and the ‘this

. . This is dashboard
is dashboard’ heading

@ <I—-edit whats in the title block— X -}
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Error Analysis & Fixes

Test No: 38
Failure Description: HTML comment appears in the title although it's a comment???

Cause: Quick research shows that Jinja2 html is its own language and turns out it has its
own comment style as well, so it doesn’t read simple html comments.

Fix (immediate): Replace the comments with jinja2 commenting syntax

(Also installed jinja2 extension for better code
clarity)
dashboard.html

extends "base.html® {# grab all the html from base.html #}

0O @& Dashboard - AIVFR

block title {# edit whats in the title block #}
Dashboard - AIVFR
endblock

block content {# edit what's in between the content block #}
This is dashboard
endblock

Justification: N/A (no alternative)
Iteration Review

Met requirements: N/A

Changes: N/A

Next steps: Base template creation: header
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Iteration 2 - Base template header

UTC 13: | LOCAL 14:48

xmlns="http:/ / " xmlns:xlink="http

block
content
endblock
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{

margin: @;

padding: @;

box-sizing: border-box;
color: var(--text)

header {
background-color: var(--highlight});
display: 1]
align-items:
text-align: center;
height: 5@px;
justify-content:
padding-left: }
padding-right: 28

#homeButton
width:
color:

#logoAI {
color: wvar(--primary);

#logoVFR {
position:
right: 3px;
color: var(--text);

#logoAl, #logoV
font-size:

What I did

To start off the header part, I used the same method as I did when it did the settings
header, except this time flexbox is involved more evidently here. As you can see in the
HTML, there are 3 divs within the header, and the use of flexbox allows me to space them
equidistant from each other.
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To make the logo, I just copied over the logo styling from the main menu and applied them
here. Since the main-menu stylesheet is not linked to base.css, I used the same id names as
it would not have an impact on the styling at all. This also just made it easier to read.

The home button was easy as expected, although since the main menu has no specific
name (it’s just /’ unlike ‘/dashboard’) I'm not sure of the correct thing to put in the brackets
to successfully open the main menu. I'll run some frial and error when I get fo testing it and
if that fails I’ll search for the solution, however it’s fine as it is now.

Finally, there’s the time. There’s obviously some extra stuff involved in this, and so I put a
placeholder (from my design) in its place to simulate how it would look if it was already
there, before I code it in later.

Why I did it this way

Without the use of flexbox, and say, I made position relative/absolute, I would most
definitely struggle to make the div elements equidistant from each other, and the situation
would be even worse when it comes to varying viewport sizes, flexbox was built to solve this
problem exactly so In this case it is obviously the smarter and more efficient option.

I could have used different ID names for the logo, but since the code from the main menu
still used the ‘logoAI’ and ‘logoVFR’ ids, changing the id would have me changing all its
occurrences within the CSS file which is really unnecessary considering that it had no effect
on the styling at all with just the same names.

The reason why I’'m not festing the home button now is because I want tfo have a structure
to the way I develop things. I first develop all the elements, then style them, then only after
styling I move onto scripting, essentially its HTML — CSS — JS. This makes the coding
process much more efficient because coding part of the JS when not all the css or html is
done can make the coding process take longer than it should.

Note that this applies for certain sections, for example I've done the HTML and CSS for the

header, now I can do the javascript for the header which includes the time and home
button. I'll repeat the process for the navigation bar.

Program output (smaller viewport - normal one was too wide to see as screenshot)

AIVFR UTC 13:48 | LOCAL 14:48 @

nav
content

Known Limitations / Missing features

e Time displayed is just a hardcoded placeholder
e Home button is inoperative
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Test Test Description Expected Outcome Actual Outcome
No.
39 Header test The header should AVFR Vo stioo 08
appear similar to that B

shown in the design.

Iteration Review

Met requirements: N/A
Changes: N/A

Next steps: The time

Iteration 3 - The Time and home

base.html

id="tim

basePlate.js

updateClock() {
Date();

timeLOC = now.tolLocaleS : hour: '2 it', minute: '2-digit’ });
document.getElementById( "t textContent = t 0C;

timeUTC = now.tolLocaleTimeString( 'en-GB", hour: "2-digit’, minute: "2-digit’, timeZone:
document.getElementById(" C').textContent = timeUTC;

}

updateclock()
setInterval(updateClock, 1600);

What I did

To get the time I followed a simple tutorial that explained the process. First, you’d change
the time elements to span to ensure they’re inline with the respective titles (UTC/LOCAL),
and give them separate IDs. Then over in Javascript, you create a function and write the
code to display the time within it.

To display the time, the function gets the current date and time. Then all I had to do
is edit it for my specific needs. For both times, setting the hour and minute values to
2-digit’ made it only display the time as HH:MM, as per design. For the UTC time the
timezone had to be set to UTC to adjust the fetched time to match UTC instead of local.
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Finally, I selected the IDs from the html document of the elements whose content we
wanted to replace with the time (now stored in iglEINele and SEIESINE), and replaced them
with those variables, which displays the time.

During this iteration I did the trial and error I mentioned last iteration to see what had to
go in the brackets to display the main menu when the home butfton was clicked. Empty
quotes didn’t work, a blank space didn’t work, then I tried just the forward slash as seen
above, which proved successful.

Why I did it this way

Having the entire code in a function means that you can call the function only (which will
update the time) without having to refresh the entire page over and over again which could
potentially even clear data inputs which is not desirable. This is most likely what I will use
for items such as weather re-fetching and such, as it avoids the same problems.

The choice of trial and error actually worked better in this situation, and was a quicker
option than just searching for the answer online, because it was less than a line of code and
the options available in this case were quite obvious compared to the previous times I've
considered using this method of solving an issue. If I had no clue what I was doing or a lot
of code was involved then this would be the call to do research instead of wasting time.

Program output

UTC10:11 | LOCAL11:11

W Time update test.mp4
W base to Main menu test.mp4

Note that in the time video the title still includes the jinja2 syntax. This is because I was live
viewing the html page only, without the use of flask. So any flask mechanics don’t work
hence the program displaying all that was in the title element as text.

Known Limitations / Missing features
e N/A

Test
No.

Test Description Expected Outcome Actual Outcome

40

Header test: Time The UTC time and PASS (See program output)

Local time both
display correctly AND
update accurately
every minute.

41

Base — Main menu test Clicking the home icon PASS (See program output)

should open the main
menu.

129



https://drive.google.com/file/d/1t8eMzeTieAKoOYBb7qY-hNQ2FhUn97Vt/view?usp=drive_link
https://drive.google.com/file/d/1JWHaJPU89I20UtX_JLekNXnonNYb5iHa/view?usp=drive_link

Iteration Review
Met requirements: /A
Changes: N/A

Next steps: Navigation bar

Iteration 4 - Navigation bar

base.html

" color="

basePage.css

ul {
list-style-type: n
margin: @;
padding: 18px;
width: 68px;
height: 18evh;
background-color: var(--highlight);

button {

margin-bottom: 28px;

.icon {
color: var(
width: 35

position:
bottom: 18px;

hr, #dashboard {

margin-bottom: 1@px;
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What I did

From the research I carried out on how to code a vertical navigation bar, it's essentially an
unordered list, with all elements stacked onto each other. Since all elements for my
navigation bar have button-like properties, all the icons .svg files have been put inside
buttons as shown. This way I can easily apply button styling.

Each icon has been set to about the same size but some icons are a bit smaller by default
(such as the cloud icon) and so they'll be adjusted manually.

Some changes I made here were to the actual icons displayed. You might have noticed that
the icons for the fuel tab (previously represented by a gauge) and the mass and balance
tab (previously represented as a target icon) have been changed to be a fuel dispenser and
a centre of gravity icon/ symbol respectively.

Why I did it this way

For my case there was no other suitable option that allowed me to apply button styling to
something that wasn't a button. The background of the actual .svg was a consideration but
it didn’t seem practical off the tongue nor does it seem feasible in practice. Encasing them
in a button just makes styling much less of an issue and saves me time as I already have
worked with them several times before in previous screens.

Regarding the icon changes, the former options were extremely vague, and so changing
them better made it evident what page it was leading to. Without these alternatives, the
design becomes counter-intuitive to the user which degrades user experience.

The gauge icon looked like any gauge and could’'ve been mistaken for a speedometer which
isn't related to fuel at all, and the target icon had absolutely no connotations to mass and
balance, and the centre of gravity icon is a brilliant replacement given that we study a lot
about moments and weight distribution, where we see this symbol a lot.
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Program output

AIVFR

¢ & 20 0 X

x

Known Limitations / Missing features
e Buttons are inoperative (except settings)
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Test Test Description Expected Outcome Actual Outcome
No.
42 Navigation bar - positioning Eac'h.icon button is AIVFR
positioned correctly 55
with respect to the E‘
design g
=)
O
Qv
&
=]
e

Iteration Revi

Met requirements: N/A

Changes: Changed fuel icon, CG icon

Next steps: button styling
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Iteration 5 - Navbar: Buttons styling
basePlate.css (changes indicated by blue/green)
button {
margin-bottom: 25px;
background-color: var(--highlight);
border: none;
padding: Spx;
border-radius: 5px;

.icon {
color:
width:

#settings |

bottom: 9@px;

width: 38px;
lett: 14px;

~, #dashboard {
margin-bottom:

I
L

position: relative;
bottom: 3px;

What I did

As I predicted before, styling the buttons was relatively simple. The background colour was
changed to the same color as the navigation bar itself, and the borders were removed. As
the html is also linked to components.css, the button hover effects were already applied so
I didn't need to worry about that. I then added some padding and rounded the corners to
match the design.

One thing I did change was the cloud icon. It was too small and when I tried to make it
bigger it got big with the button, which was undesirable. I changed it for a much larger
icon, and also took the chance to pick another icon in its place that perhaps depicted the
tab a little better.

Why I did it this way

As explained before having the icons as buttons makes styling them a lot easier as you can
see here. The change with the cloud icon was simply a design choice and picking the exact
same icon that was just bigger wouldn't have made a difference.
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Program output (not entire viewport)

" AIVFR

i

S

¢

UTC 06:211 LOCALOD7:21

Known Limitations / Missing features
e Buttons are inoperative (except settings)

Test Test Description Expected Outcome Actual Outcome
No.
43 Button appearance and buttons should look as AIVFR
styling test they should as per =
design, and must have | | gy
proper surrounding o
dimensions
D
f
b
>
%
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Iteration Review

Met requirements: N/A

Changes: Weather: cloud icon changed to bigger cloud icon w/ thunderstorm.
Next steps: Selecting page overlay

Iteration 6: Selecting page overlay

Base.html

Dashboard
Route
Weather

Mavigation Log
Fuel

Mass & Balanc
Performanc

basePage.css
#NAVoverlay |

position: fix

padding-left: X;

margin-left: &Bpx;

width: 358px;

height: 1eévh;

padding-top: 8px;

border: @.1px solid black;

1L
J

.label {
background-color: var(--highlight);
border-radius: 14px;
max-width: fit-content;
padding: 18px;
padding-left: 17px;
padding-right: 17px;
margin-bottom: 25px;

What I did

The method I'm taking to make the selection overlay is essentially fo have a square box
located next to the navigation bar that has a gradient from black to transparent, with
buttons then appearing on top of it to make them visible. This is exactly what I've done
here, with all the buttons contained in a separate nav box that's the size of the gradient
block. The border helps to see what I'm working with prior to the actual gradient styling.
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Why I did it this way

There were most likely many ways I could have done this, but I believe this is the most
feasible way (perhaps the only way) as it provides the most flexibility with the gradient to
be applied. The box outline is extremely important in showing the boundaries before I get
to the styling part. Without it, I would get an incorrect measurement which would make me
apply the wrong gradient as I would think it needs to stretch across more of the screen
when in reality it's supposed to cover just a small section.

Program output (not entire vp)

AIVFR UTC 12:111 LOCAL13:11
== Dashboard

w Route

‘,_,_; Weather

Navigation Log

Fuel

e P O

Mass & Balance

Performance

g

e

Known Limitations / Missing features
e Tab buttons are inoperative
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Test Test Description Expected Outcome Actual Outcome
No.
44 Label and gradient box Labels are aligned AIVFR UTE 07:001L0CAL08:00
positioning test with their respective B oemoms
icons, the gradient box
. . mj Route
is 350px wide as per
design and covers a W weare
suitable space across B evgatontog
the left hand side of N o
the screen.
4 MasssBalance
S Performance
e

Iteration Revi

Met requirements: N/A

Changes: N/A

Next steps: gradient and toggling

Iteration 7 - Gradient and toggling

basePage.css

#NAVoverlay {

}

position: fixed;

padding-left: 15px;

margin-left: 6@px;

width: 358px;

height: 1@@vh;

padding-top: 8px;

background-image: linear-gradient(to right, [lrgba(e,0,0,50%), [lrgba(e,e,0,0%));

.label {

background-color: var(--highlight);
border-radius: 14px;

max-width: fit-content;

padding: 10px;

padding-left: 17px;

padding-right: 17px;

display: none;
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basePage.js

pairs
dashboard
route:
weather:
navlog: '
fuel:
"m&b" :
performance

53

for ( buttonId pairs) {

button = document.getElementByTId(buttonid);
LABEL = document.getElementById(pairs|buttonId]);

ton &% LABEL) {
n.addeventListener(“mouseenter”™, ()
LABEL.style.display =
D
button.addeventListener(” =, ()
LABEL.style.display =

1
J/3

What I did

The gradient, much to my surprise, was just a single line of code to create, and I managed
to do it exactly how I wanted to. The ‘to right’ value changes its direction from left to right,
and I used rgba values to adjust the opacity of the other side of the gradient to zero, so it
fades out nicely into the background.

The harder part was trying to make the labels appear properly. What the tutorials were
saying only applied button-label pairs that were created inline of each other, which these
weren’t. The actual buttons are inside the nav bar and to make their labels inline I would
have to move them inside the navbar which immediately brought up formatting errors as I
expected. So instead I found another solution that allowed me to still utilise elements
separated from one another.

By pairing each button with their label as shown above, everything became easier, and I
was surprised I never had thought of finding a way to simply link the two elements
together. For the toggling code, a for loop assigns each button and pairs the variables
‘button’ and ‘LABEL respectively, then attaches an eventListener to each button-label pair.
If it detects the mouse hovering over the button, the display is set to block, and then back
to none when no hovering is detected.

Why I did it this way

It perhaps may have been more efficient to re-write my code (and therefore the styling due
to the aforementioned formatting errors) to make the elements inline with each other, and I
did think of this. However, I did abstain from doing it because it was simply too fime
consuming, and I was convinced that there was still a workaround for my specific situation,
and it turned out to be exactly that. This is one of the things I may change in future updates
for better code quality, but for now, I think the current layout is perfect and works exactly
how I wanted it to, bar some minor positioning error that is shown below.
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Program output (not whole vp)

AIVFR

e P DY R

4

ol

UTC 15:07 | LOCAL16:07

W Labelling appearance test.mp4

Known Limitations / Missing features
e Tab buttons are inoperative

Test Test Description Expected Outcome Actual Outcome
No.
45 Gradient test The gradient should AIVFR UTC 15071 1008167

start at a dim black
and fade out into the
background as per
design. There should
be no visible sign of a
box outline on the
faded end of the
gradient.

¢« @ ? O D R
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https://drive.google.com/file/d/1HHKr5hStzDg3FP8Ky1PX2Fy7kvtaxVX6/view?usp=drive_link

46

Label appearance test. When the mouse

hovers over a specific AIVFR
button, its label should
. = Navigation Log
appear adjacent to =8
the button and should
disappear when the mj

mouse moves away.

_:T,f.*b

“@

Error Analysis & Fixes
Test No: 46

Failure Description: All labels appear at the top as though all squashed in one place.
Cause: 100% has to be a positioning error of some sort. It looks like the labels when hidden
don’t stay fixed because their position is relative to themselves and when they disappear
they can just move upwards freely whilst still maintaining the relative properties.

Fix: Try making the position absolute to see if they remain fixed. If so then position them
again as necessary.

Justification: Absolute position is the best shot at the moment because it uses positioning
relative to the parent element, which means they should in theory move and stay where
they are as their position is relative to the actual content box not themselves where they
can still move freely - which is what would be the case for any other position value.
Iteration Review

Met requirements: N/A

Changes: N/A

Next steps: Debug and finish selection overlay
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Iteration 8 - Selection overlay completion

basePage.css

#dashboardLABEL
#routelLABEL

top: 10px; left: 10px;

top: 75px; left: 1@px;

#weatherLABEL top: 140px; left: 10px; }
#navLABEL top: 210px; left: 10px; }
#fuel LABEL top: 278px; left: 10px; }
#mass_and balancelLABEL { top: 346px; left:
#performance LABEL { top: 414px; left:

Lt T W B T

basePage.js (edited to include Nav overlay)
gradient = document.getElementById("NAVoverlay™);

if (button &% LABEL) {
button.addEventListener
LABEL .style.display = "b

gradient.style.display =

_—
J ]
button.addEventListener( “mous

LABEL.style.display = "n
gradient.style.display =

What I did

As I predicted, the issue regarding the appearance of the labels was caused by a
positioning error. When I swiftched the positioning to absolute, the labels stayed where they
were. However, this did mean that they'd still all start from the corner and so I had to
physically move them so they aligned with their respective buttons.

Then, to complete the selection overlay I needed to give the gradient background also
toggle with the labels. This was as simple as adding the styledisplay = ‘block/none’
command to toggle the gradient on and off at the same time a label is toggled on or off.

Why I did it this way
For this iteration, the debugging was justified prior and there were no feasible alternatives
to the toggling options for the background, so there isn't much to say here.

Program output
W Selection hover test.mp4

Known Limitations / Missing features
e Tab buttons inoperative
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https://drive.google.com/file/d/13k9DoEvc7K0pSNOX9BqeHqtfkW1dHseL/view?usp=drive_link

Test Test Description Expected Outcome Actual Outcome
No.

47 Label and gradient When the mouse PASS (See program output)
appearance test hovers over a specific
button, its label should
appear adjacent to
the button and should
disappear when the
mouse moves away.

The gradient box
should also behave
the same.

. .
Met requirements: (Aim complete) To code the styling for selecting different pages
Changes: N/A

Next steps: Creating pages and coding the buttons (and coloring)

Iteration 9 - Coding buttons, page creation and button coloring

dashboard.html
ids “base.html™ {# grab all the html from base.html, #}

block head {{ super() }} {# inherit everything from the head but add this too #}

sheet™ href="{{ url for('static’, filename='dashboard.css") }}
{ url for('static', filename='dashboard.js

block title {# edit whats in the title block #}
Dashboard - AIVFR
endblock

block content {# edit what's in between the content block #}
id="title" >DASHBOARD
endblock

dashboard.css
gtitle {
font-size: 29.8px;

font-weight: 300;
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What I did

Before I started coding the buttons and creating the pages that link to them, I needed to
do some tests with the single dashboard.html page that I had. This again was to avoid any
potential problems I may encounter with other pages, that would mean I need to change
the same thing several times. The tests I wanted to do tested whether the css file had been
linked correctly to dashboard.html. Similar to python OOP, the super() function allows me to
inherit everything from a particular block but it also allows me to add something onto it as
well, without clearing the entire block.

After linking the css sheet I tested it by using the new dashboard.css file to style the title as
per the design, and adjust the margins to fit in the free space. That way I'm still making
progress of some sort.
Why I did it this way
Deciding to test one page was useful in this iteration, as I initially made a syntax error by

linking the CSS stylesheet using normal html syntax. If I had copied this template o all the
other pages I would have had to change them one by one which is a waste of time.

Program output

AIVFR
a8 DASHBOARD

I
&

Known Limitations / Missing features
e Tab buttons are inoperative

Test Test Description Expected Outcome Actual Outcome
No.
48 CSS Linking test Styling that was
applied to AIVFR

dashboard.css should = DASHBOARD
apply to the text, and

the title should appear ay
as it would in the
design.

o
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Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Creating and linking pages and coding the buttons

Iteration 10 - Linking pages, coding buttons and color styling

basePage.js

window.open(  ${buttonId} , ' se

#fuel {
background-color: var(--primary);
pointer-events:

What I did

Firstly, I created all the css and JS files for all the other tabs. They all have similar names
(eg. fuel.css, fuel.js). And copied the title code done in the last iteration into each css file,
and changed the id name accordingly. After testing this worked as expected, I then created
the rest of the html files and copied that inheritance code from the last iteration into each
HTML file. I then went over to app.py and linked those html files to the necessary path for
that webpage, just like I did for the dashboard. It's a lot of files and code with not a lot of
impact and so I have decided not to show them here.

The first important thing I did afterwards was to find a way to have a button retain the
primary colour when their page is selected. Initially I was worried this may be difficult
because the colours are specific to the tab and I thought styling would just be either long
(coding js for each tab) or just not possible.

However, once I redlised that since the basePage.css is also linked to each other html file as
a consequence of inheritance, I tested changing the color of the button using each page’s
css file, and it worked, which was relieving. Then, to stop the label from still showing up I
made the button unclickable by setting the attribute to none.

Finally, fo actually allow me to actually switch to the page on a button click I utilised the

fact that the button ids are used to show the button labels. So, by attaching an event
listener to the buttons to listen for a click, and then making it open the page that's the
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current buttonID (as the html pages match the spelling of the button ids) I successfully
made switching pages possible without a lot of repeated JS.

One error that did show up was that ‘mass_and_balance’ was not a correct url (it was
‘mass-and-balance’ with hyphens instead of underscores), so used an if statement to make
sure that if its the mass and balance tab is to be loaded, the correct spelling is used.

Why I did it this way

At some points during this iteration, alternative options always resulted in erroneous
results. Examples include the coloring system, which, if I coded in JS like I did in the
settings tab, the colours would literally reset when a new page was selected, which was not
desirable.

When coding the JS, the main issue was to avoid having inefficient code. I could have just
assigned each button with a variable and attached an event listener to it, but when I
noticed this had already happened in the previous function I used it to my advantage,
which not only made the process quicker but made for higher quality, more efficient code.

Program output
W Base plate testing final.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
49 Colouring and page Pressing a tab button PASS (See Program output)
switching pages test should switch to that
page. Also, the colour
of the button should
be the primary color,
and it should stay like
that and the button
should be unclickable.
50 Full Base template All elements of the PASS (See program output)
functionality test base template should
operate correctly with
no errors of any sort.
I ion Revi

Met requirements:
e (Aim complete )To create the base elements that are present in all pages of the
planning module
e (Aim complete) Creating all pages and using HTML inheritance to have all pages
share the same base template
e (Aim complete) Code the ability to navigate through different tabs of the planning
module using the navigation bar, including the main and settings menus

Changes: N/A
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https://drive.google.com/file/d/1XR715yLjr8TlJV6RKlByvkK4VvWnT7UC/view?usp=drive_link

Next steps: Section 5: Flight data and the cache

Section Review

Aims completed in this section:

e To create the base elements that are present in all pages of the planning module
To code the styling for selecting different pages
Creating all pages and using HTML inheritance to have all pages share the same
base template

e Code the ability to navigate through different tabs of the planning module using the
navigation bar, including the main and settings menus

Aims not completed in this section:
N/A
Iterative tests complete:
e Base template inheritance testing: Once the base template is made, other pages
that must inherit from it should do so with no discrepancies between pages.
e User should be able to switch between tabs seamlessly and correct hover effect to

be shown

Remarks: Nothing to address.

Section 5: The flight data and the Session

Aims of this section

e Complete 2 success criteria items: Ability to save, edit and start new flight plans,
Settings menu

e Find out how to store data in local storage/Cache
Create a method of writing and reading data from a session
Perform tests on storing and reading input data via the session and outputting the
read data on the screen (text input testing)

e Perform practical testing of this system with light dark toggling being saved and
maintaining the theme throughout each screen

e Perform practical testing of this system by implementing units selection in the
settings menu and coding one function to test changing the units of an inputted
number value.

e Perform practical testing of this system by implementing the checkSave algorithm
and clearing the session when the user selects ‘New Flight’

e Testing making the session file into a .json file and saving it to the user's device,
then using a saved file to load in a flight from the device (load flight button
functionality)

This section is arguably going to be one of the most challenging ones (the route tab being
the other because of the map, Al, etc), because of the limited information I have about
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local storage and the ‘session’ in which data is stored whilst the program is running. But I
do have a gist and that should be enough to make a start.

The aim of this section, in short words, is to create the memory system for the webtool. This
will be used in all tabs to store the flight data and later turn it into a .json file for the user to
store. There are many situations where the memory might be used and so I must account
for and test for them.

The purpose of all of this is so I don’t need to think about this when coding things like the
route section, I can just do the HTML, CSS and JS and not worry much about the backend
processing because I already know what it will be like. As you can imagine, if I waited to do
this whilst doing the other sections it would prove to be extremely difficult and will
dramatically slow down the progress of this project.

To make the backend for this project work, I would need 3 key features to be working
properly, and these form part of the success criteria item which is the aim to complete in
this section:

“Ability to save, edit and start new flight plans”

1. “Save” - Ability to Export data
2. “Edit” - Ability to Import and Update existing data, and display said updates
3. “Start New” - Ability to clear existing data and create a new file.

If I know how to do each of these, then I will be happy to move onto the planning module.
This is because these are the key aspects that make this webtool usable, which is why it is a
success criteria item. Without proper knowledge of how these work then time will be wasted
trying to find solutions in the planning module, as stated before.

Iteration 1 - Initialising flight data and the session

__init__.py
app.secret_key

.env
=641b2bebc2a99

app-py

@main.route( /")
index():
if "flight_data™ not session:
session[“flight data™] = data template.copy()

return render_template( 'menu.html’, data=session["flight data"])

@main.route( '/
debug sess
return jsonify
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{"theme"

"units

What I did

Flask session allows me to store current Flask session allows me to store user-specific data
across requests using cookies, and is the tool that I will use to store the user's current flight
plan and all its data. I've decided to use a client-side session for this project- or at least in
development, as I don't expect the data file to get too large.

To initialise the session, a session key is required, which is a random hex code that you can
choose. I used a hex generator to do this and stored it in the .env file so it’s not picked up
as a secret element by git (so it wouldn't commit). When the session is initialized, it copies
the data in the data template onto the session, and renders it along with the menu.html file.
Now this data can be accessed by flask and many things can be done to it.

The data template is a dictionary which, as I planned, contains every single detail about
the user’s flight, and even the settings they’ve used. This also allows me to set defaults for
the units, which are all set fo imperial measurements as the target user base is for pilots in
the UK.

Now I also needed a way to see this data in the background, because, whilst it is supposed
to be abstracted from the user, it needs to be seen by me so that I can view its contents
during development. The solution was simple- make a separate ‘debug’ page that I can
manually go to which displays all data within the flight_data dictionary.

Why I did it this way

I elaborated in section 3 why I was going to use a tool like this instead, rather than just play
around with .json files- it’s because you simply cannot, especially in flask. You can only
change data (such like that in a dict) intfo a json using .jsonify. This actually suited my
needs perfectly, much more than the alternative I planned before and so this method must
be the most feasible to use.

Using a server-side session instead of a client side session comes with a main advantage of
allowing you to store large data files, but that comes at the cost of more complex coding
that would take a while to learn as it is all beyond my scope. Also as I mentioned before
these files will only take up perhaps a few KB when completely full, so client-side sessions
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are the better pick for the current state of the project. If the whole system begins to slow
down overtime then this is obviously a sign to switch to a different type.

Program output

@ M [ AVFR-AlAssisted Flight Plannin X+ @ M @ 12700.1:5000/debug

- C @A (O 127.00.1:5000 ” 7y ) 3] = = .. @y < C @ | @ 127.0.0.1:5000/debug @ 1 2 A S o 0

= | B impert favourites 1 Gmail > YouTube & Maps > | B Otherfavourites @ [ Import favourites t Gmail > YouTube & Maps ) Other favourites

Pretty-print v

r

{
"flight": {
"departure”: ",
"departure_name”: ""
T
Alpha "settings": {

Al ASSISTED FLIGHT PLANNING

nautical_miles”,

tres",
"units_mass kilograms™
Continue
Load Flight
New Flight

Known Limitations / Missing features

e N/A

Test Test Description Expected Outcome Actual Outcome

No.

50 Flask session initialisation A new session is P .

test created and the € - C @ (O ooty 3 g " .. @

femp|q1‘e is copied @ | B3 importfavourites | M Gmal (51 YouTube @ Maps P Other favourites
onto the session and —
can be viewed by [ e
viewing the /debug e

page

knots™,

feet",
“units_distance": "nautical miles",
“units_fuel 3
“units_mass":

Iteration Review

Met requirements: (Aim complete) Find out how to store data in local storage/Cache
Changes: N/A

Next steps: Updating data
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Iteration 2 - Updating data

app-py

@main.route("/update-settings"”, methods=["POST"])
update session():
key = request.json.get (ke
value = request.json.get("value")
session["flight data"]["settings"][key] = value
session.modified =
return jsonify(session["flight data"])

{@main.route(”/update”, methods=["POST"])
update session():
key = request.json.get("key")
value = request.json.get("value")
session["flight data"]["flight"][key] = value
session.modified =
return jsonify(session["flight data"])

settings.js

: addEventListener("click
t.classList.add( "dark-

r.open(’

r.onreadystatechange
L 3t

L

console.log("sent”);

-send(JSON.stringify({

What I did

Now, moving onto the ‘edit’ part, I wanted to perform a test on something already present
in the webtool, namely the settings menu. This makes it easier as, if I can do it successfully,
then I have found a solution to updating the session but have also completed part of what
is necessary to complete the settings menu, which makes developing a lot more efficient.

Starting small, I decided to test updating the “theme” key in the flight data to say ‘dark’
instead of ‘light’ when the dark mode button was pressed. This would allow me to find out
how to send messages to flask when a button is pressed. The solution involved using the
flask HTTP method ‘POST’, which allows you to send data to flask. Over in JS an
XMLHttpRequest function is made to allow this. In app.py, I made both the routes for
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updating settings and the normal flight data. Again I had to specify that the ‘POST’ method
is what was being used here, and request the sent keys and values, and then use those keys
and values to update that which was in the session.

Why I did it this way

Arguably, a more rational approach to coding these items was to create a separate HTML
page and test it from there. The main reason I didn’t want to do this was because I wanted
to avoid writing more HTML and instead I just wanted to focus on the JS aspect as that’s
where there is a link to flask and its components. Moreover, the solution I may find in the
separate test may not be feasible to fit in the already existing HTML pages and code
structures, which could prove to be a waste of time if I had to re-write the code to tailor my
existing code.

Program output

Console

(UNSUF‘PORTED MEDL& TYF'E]

(anonymous) @ settings.js:14

Terminal
127.08.8.1 - - [19/Sep/2025 10:18:52]
" 415 -
Known Limitations / Missing features
e N/A
Test Test Description Expected Outcome Actual Outcome
No.
51 Updating session fest When pressing ‘dark’ E——
button in settings the e oty
“theme” value in the
session should switch
from ‘light’ to ‘dark’

Error Analysis & Fixes

Test No: 51

Failure Description: Error 415 - Unsupported media type, which is defined as:

‘The server refuses to accept the request because the payload format is in an unsupported
format.’

Cause: In regards to flask, the primary reason for this error is that there is an incorrect
format of the Flask request. Upon searching the correct format, it looks like I was missing a

key line of code, that tells flask that It’s JSON that I'm sending.

Fix (immediate): Add missing line of code to fix request formatting.
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settings.js j —
= C (1 | @ 127.0.0.1:5000/debug

= E,:Ilmportfavourits ! Gmail » YouTube & Maps (5 BuyGIA

Pr'etty-pr‘int

{

r.setRequestHeader("Content-Type",

"application/json");

"flight": {
"departure":
"departure_name":

}s

"settings": {
"theme": "dark",
"units_airspeed":
"units_altitude"
"units_distance": "nautical_miles",
"units_fuel": "litres",
"units_mass": "kilograms"

Iteration Review

Met requirements N/A
Changes: N/A

Next steps: Light/Dark mode integration

Iteration 3 - Light/Dark mode integration
app.py

@main.route(”/get-setti nethods=[
get_settir
return jsonify(session["f
@main.route(”,
get flight():
return jsonify({session["flight data"]

response respo
s {
ngs . theme
classlist.add

classlist.remove( "dar
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What I did

Now that I've managed to change data, we can move on to reading this data. The aim here
is to allow other screens to see that the setting is set to dark and so load up in dark mode.
To do this I used the GET method, whose functions in app.py are meant to return either the
flight data or the settings data. For light/dark functionality I used the get_settings function
which gets the seftings data, and then over in settings.js I followed the syntax from
fetching information from a flask GET request, which requires you to call the route.

Once fetched, a simple if statement can check whether the theme is set to dark or light and
act accordingly. I then pasted this same code onto main menu.js to test if it shares across
pages. Of course I didn’t know if this would have worked as expected so I only used the
main-menu and never applied this code to all the other pages.

Why I did it this way

This method is effective because it allows not just the settings page to be affected by
light/dark mode. Instead, any page can read the data over in the dictionary to see what
the current theme is and then load according to that. This in reality is the only feasible way
to change the theme and stick with it across all pages.

Program output
W light-dark test 2mp4

Known Limitations / Missing features
e N/A

Test Test Description Expected Outcome Actual Outcome
No.

52 Light/dark sharing test The main menu should
be in dark mode when

loaded up after
switching to dark
mode via settings.
Settings should also
stay in dark without
resetting on reload.

Error Analysis & Fixes

Test No: 52

Failure Description: Flash of unstyled content error when reloading any page in dark
mode.

Cause: Most likely because the entire page (with all its colouring) is rendered first before
the javascript is read. So afterwards the JS is read then the style changes.

Fix: Check and apply dark mode before the page is rendered in, via the actual render
template code in app.py.
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Justification: This is the only logical solution because, when considering JS, all JS code will
run after the page has been rendered in with its styling. This automatically means that
there can be no alternative solution that involves the use of javascript. Moving onto app.py
to find a solution, it became obvious that if I could render the theme in before the page is
even rendered, then this should make the dark theme apply immediately.

Iteration 3.5 - Fixing unstyled content flash

To allow the theme to render first the settings data in the session had to be loaded in at the
exact moment the page was being rendered in. So this is what was put into the
render_template function.

app.-py

@main.route( /")

settings=se

@main.route(’
ngsMenu():
return render_template('se

Then I changed the root to be the body instead of the Document element (which is <html>
not <body>) and had the body check the already rendered settings data to check if
darkmode was enabled and to add it to the classList there and then if it was the case.

settings.js

root = document.body

Main-menu.html, settings.html

{ 'dark-mode’ if settings.theme == 'dark’ else

Test Test Description Expected Outcome Actual Outcome
No.
53 Light/dark sharing test The main menu should PASS (See full test below)

be in dark mode when
loaded up after
switching to dark
mode via settings.
Settings should also
stay in dark without
resetting on reload.
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After a successful test, I then went on to applying all these settings to all the other pages,
and testing out their darkmode, and trying to see if the CSS had any problems, for example
if I set a default colour instead of the variable that will actually allow a change (this
happened quite a few times).

After fixing any CSS styling errors I performed a full dark mode functionality test for all
screens, which is shown below.

Test
No.

Test Description Expected Outcome Actual Outcome

54

Darkmode Functionality: All screens in the test # Light-dark Base and main menu.mp4
description should
Planning module and Main display dark mode
menu colors when dark
mode is selected in
settings.

Iteration Review

Met requirements: (Aim complete) Perform practical testing of this system with light dark
toggling being saved and maintaining the theme throughout each screen
(Aim complete) Create a method of writing and reading data from a session

Changes: N/A
Next steps: Settings units selection

Iteration 4 - Settings Units Selection

settings.html
id ' 3 i i feet” else °° }}">Feet
N oy

Il

settings.css

#knots.active,
#mph.active,
#kmph.active,
f#feet.active,
ffmetres.ac

t
#pounds.active,
#litres.active,

#gallons.active,
#nautical miles.active,
#kilometres.active,
#statute miles.active [

background-color: var(--primary);

)
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settings.js

updateSettings (key, value) {
r = XMLHttpRequest();
r.open("POST", "http
r.setRequestHeader (" Content-Ty
r.onreadystatechange =

if (r.readystate !=4 || r.status I= 200) return;

3
r.send(JSON.stringify({ "

key, "value": value }));

.classlList.remove("d
updateSettings(“"theme"”,

selected (button, key, value) {
updateSettings| 2
button.classlList.add( 'active’

f>

5 = document.getElementById(’
document.getElementById("
kmph = document.getElementById( "k

.addEventListener("cli

(Continues for all the other units for mass, fuel, distance, etc)
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What I did

Now, given I had the basics of reading data completed, I decided to finish off the units
section of the settings menu. All this meant doing was making the respective item in the
session file change value when a button was clicked, also, its color must change to show it’s
selected.

Going back to settings.js, I realised I will be updating a lot more data and so I needed to
turn that update function that I used for the dark/light toggle into a single function that
takes in the key and value, and then runs that through the settings update function. This
was quick and already made the code at dark/light mode look a bit cleaner.

The way the colours had to change works the same way as how I did light and dark mode.
First, on initial load of the page the HTML reads what the current unit for that category is.
Then for each button, the code [FERSERE TN A-RE S SET-3 o o X F-E 1o b A - {O-Y N SCOl N A ES
B SN E- VTR will check if their unit is selected. If so, ‘active’ is added to their

classList, which turns their colour to primary, as coded in settings.css.

Of course, I needed a way to immediately show that there is a change in units without
having to reload the page. This is where I simply played around with each of the buttons
‘active’ attributes depending on the button pressed. For example, in the airspeed example
in the snippet, when ‘knots’ is selected, the other two units have their active values removed
so any selected will immediately return to its normal colour. Then, the
function will update the session using the keys and values for that category
and button, as well as adding ‘active’ to that button’s classList.

Why I did it this way

The obvious advantage of using all these functions is that code is written efficiently and
thus is more readable and less time consuming, it is also very useful in the long ferm as I
can refine the update function and have it apply to all buttons rather than update it once
and have issues with repeating it for all occurrences (which would be even worse when it
comes to the general flight details).

The alternative to using classList was to change the colours manually. This is simply
inefficient because it has to happen too many times at once. The active class list value is
almost like a function, because I can apply any styling the moment ‘active’ is added to its
classList. Without this I'd have to write the applying and removal styling for all buttons
whenever I press just one which is time consuming and a waste of space.

Program output
W Units test.mp4

Known Limitations / Missing features
e N/A
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Test Test Description Expected Outcome Actual Outcome
No.

55 Settings units update test When pressing a PASS (See program output)
category, the selected
unit should be in the
primary color. When
selecting a new unit
the colour should
change accordingly
and the backend
session should also
update.

Iteration Review

Met requirements: (Aim part-complete) Perform practical testing of this system by
implementing units selection in the settings menu

Changes: N/A
Next steps: ‘Continue’ button

Iteration 5 - Main menu New Flight button

app-py

@main.route("”/new-flight")

NewFlightRun():

session|"flight data"]["settings"”] = data template|"settin;
session.modified =
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main-menu.js

NewFlight() {

tfetch( ' /get-flight")

.then(response response.json

.then(data

if (data.saved == "False") {
alert("your Flight Plan has cha
1

]

newFlight.addeventListener("click”,
displayDisclaimer();
NewFlight();
disclaimerContinue.onclick =

clearsSession();
window.open(“dashboard™, " self’

What I did

Now that I had a good grip with working with the session and functions, I decided to code
in more functionality for the main menu. The continue button was the easiest as it just
meant clearing the session, and also implementing the CheckSave() algorithm. To check if
the session was saved to the user’s device, a simple ‘saved’ key was made in the session
dict and is set to ‘False’ by default, then, at one point when the user saves this data into the
dashboard then saved will be switched to true.

The function \EN@E¥{id@] in main-menu.js checks whether the ‘saved’ key is set to False. If
it is, then an alert will popup to tell the user that continuing via the disclaimer will clear all

their unsaved data. This way the user can press ‘Go Back’ and save their data first through
the dashboard.

DEEISEEFNI@] then runs the JENERSER{gls function over in flask, which grabs the empty

template for the flight data and makes the entire flight section equal to the empty
template, clearing the data. For this one though, since there’s no data currently available in
the flight section I used the settings menu to test, which should still produce the same
results (all settings should reset to defaults).

Why I did it this way

I used an alert box as it was the quickest way fo code it in at the fime and most browsers
support it. If I decided to create a whole other popup the design would take some time that
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I don’t really have at the moment. I am more than happy to postpone such a feature for a
simpler and fully working solution that still achieves the same goal.

By testing with the settings menu I can be sure that my system works 100%, because
clearing the flight data would have the exact same functionality. In fact, I would only have
to change the words ‘settings’ to ‘flight’ and it would apply. If I decided to try and test the
flight data directly I would have to write separate code to update the values specifically
which is actually possible but just unnecessary in my view. It’s something I would test in the
background, however.

Program output
W Clear session test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
56 New Flight button When the New Flight PASS (See program output)

functionality button is pressed an
alert shows up
warning the user.
Then, if the user
persists then the
session should clear-
in this case the
settings menu should
be reset and all
defaults restored.

Iteration Review

Met requirements: implemented checkSave() algorithm,

(Aim Complete) Perform practical testing of this system by implementing the checkSave
algorithm and clearing the session when the user selects ‘New Flight’

Changes: N/A

Next steps: Text reading and output testing
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Iteration 6 - Inputting, reading and outputting text data

route.js

update (key, value) {

r =

r.open("POS
r.setRequestHeader
r.onreadystatechange

key,

route.html

" name="departure_code" placeholder=

document.getElementB
document . getElementBy

n", (event) {

rt name for code" + output;

What I did

The next aim I want to complete is inputting, storing and reading text data. The test the
above code aims to perform is to simply have a text input that changes a particular item in
the session to the text inputted by the user, then that exact text is read from the session
and outputted onto the screen.

An input tag takes the input with the tooltip as the place holder to tell the user that it’s the
ICAO code that is required and not the departure aerodrome’s name. This will then be
verified via the validation algorithm and then searched by the airport search algorithms
that were written in the algorithms section. This all happens when the enter key is pressed,
which is listened for by an EventListener linked to the text element. At the same time, the
function (same as used in the settings menu) updates the session to change the
departure code to the inputted text.

The departure_name variable is supposed to hold the name of the departure aerodrome
after being fetched by the OpenAIP API, but for now, I’ve used placeholder text to
demonstrate an output that still reads data from the session, as ultimately the
departure_name will be read from the ‘departure_name’ key in the session.
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Why I did it this way

Again, I decided to perform the test with relevance to a particular function that will later be
fully implemented in the webtool, to avoid making new test environments for code that may
not even work once integrated into the main program. I decided to use the
‘departure_code’ input that would be necessary in the route tab when the user inputs the
departure aerodrome’s airport ICAO code, which is designated to every registered airport
globally.

Without the use of placeholder text, I would need to create another temporary variable to
store the output that won’t be linked to the session, which doesn’t meet the required test
data for this iteration. Also, trying to implement the API here now is unnecessary as, whilst
it could work as test data, is not a requirement and also makes the coding process longer
as I try to tackle any issues the API may bring up. That’s all to be handled in the route tab
section itself.

Program output
W Text input test.mp4

Known Limitations / Missing features
e Session is updated before input is validated (to be done in Sec 6)
e Input data disappears from textbox when page is reloaded

Test Test Description Expected Outcome Actual Outcome
No.
57 Text input, read and output The user enters text _

test into the text box and

the ‘departure_code’
item in the session
updates to that text
when the user presses
enter.

The departure name
placeholder text
should appear
somewhere nearby
the text to represent
read data from the
session.

Error Analysis & Fixes

Test No: 57
Failure Description: The session updates but there is no output feedback
Cause: Looking back at the code, It seems like there was a lot that wasn't coded properly.

The data is not read from the session at all but it’s just updated directly- although I'm not
sure why that doesn’t update either.
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Fix: I’ll code to what I actually want to be outputted (i.e. data being read from the session).
This would require departure_name to be updated in the session too.

Justification: I could just use the normal text output and make it work, but this doesn’t

read from the session and thus is not the correct result I'm looking for. For this test to be
successful I need to make sure that the output is directly from the session.

Iteration Review

Met requirements: Session is updated with text input
Changes: N/A

Next steps: Output via session

Iteration 7 - Outputting text data from the session

route.js

await fetc
method

headers: { ° t
body: JSON.stringify({ key, value, sawve

de.value}™);

What I did

This iteration had me make a major change to the update function as you can see above.
After researching how to solve the previous issue, it turns out that there was no output
because the second update command wasn’t running at all, and just the first one was. I did
confirm this by logging two strings after each update in the console and only the first
logged. This meant that there was most likely a problem with the update function.

Further research exposed what was wrong. Because of the proximity of the two lines of
code that runs the function, the second update command didn’t get the chance to run
completely. This (weirdly) happened the other way around when I made an edit to update
the output on the screen, so for a brief moment only the second one was updating at one
point.

The solution to this was to use asynchronous functions. This makes it so that when the
function is run, a ‘promise’ is created, and the entire function must run in its entirety before
the promise is completed. The ‘await’ keyword waits for this to happen before running the
function it is next to.
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The major change I made in this one was the actual structure of the function itself. I
discovered a new cleaner way to write the update function that doesn’t tamper manually
with the HTTP requests as before. Instead, it just fetches the function from app.py and
updates the values straight after, which is much, much more cleaner and also good for the
purpose of the async function.

Why I did it this way

Without the async function, either one of the update commands could run first
unintentionally and block out the other. There were other ways that also weren’t as useful as
they still brought up errors related to the old update function, so I figured that the better
solution would involve a much more efficient way to update the session. The current
method is a great improvement because JS actually does less to perform the same
function.

I’'ve also moved the script away from the HTML and all into the JS file. It initially helped as
I had reference to the html input but now that the code works this reference is not required
and I'd like everything to be in their respective files for better code quality.

Program output
W Text read and output test.mp4

Known Limitations / Missing features
e Session is updated before input is validated (to be done in Sec 6)
e Input data disappears from textbox when page is reloaded

Test Test Description Expected Outcome Actual Outcome
No.
58 Text output test The user enters text _

into the text box and
the ‘departure_code’
item in the session
updates to that text
when the user presses
enter.

The departure name
placeholder text
should appear
somewhere nearby
the text to represent
read data from the
session.

Iteration Review

Met requirements: (Aim complete) Perform tests on storing and reading input data via the
session and outputting the read data on the screen (text input testing)

Changes: Used async function to allow many update functions to run in sequence.

Next steps: Changing the units of an input number value
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Iteration 8 - Changing the units of an input number value

app.py

import pint I actually imported this earlier just putting it here for reference.
ureg = pint.UnitRegistry()

ureg.formatter.default_format = "~"

"distance": {"base": ureg.meter, "settings_key": "units_distance"},

"altitude": {"base": ureg.meter, "settings_ key": "units_altitude"},

"airspeed": {"base": ureg.meter / ureg.second, "settings_key": "units_airspeed"},
"mass": {"base": ureg.kilogram, "settings_key": "units_mass"},

"fuel": {"base": ureg.litre, "settings_key": "units_fuel"},

update_units(session):
for key, item in session["flight data"]["flight"].items():

if isinstance(item, dict) "class" item:

category = item["class"]

if category UNIT_MAP:
base_unit = UNIT_MAP[category]["base"]
settings key = UNIT MAP[category]["settings key"]

canonical = item["value"] * base_unit

display unit = session["flight data"]["settings"][settings_key]

converted = canonical.to(getattr(ureg, display_unit))

item["output"] = int(converted.magnitude) converted.units

@main.route('/units-update")
update_unitsRUN():
update_units(session)
session.modified =
return 'updated', 200




route.js

distance.addEventListener("keydown", (event) {
if (event.key

s: "distance", value: Number(distance.value),});

What I did

This iteration was pretty difficult, and the above code has quite a bit of logic errors
currently that you can see in the program output. But anyways, here is how this works at
the moment:

Now that I can update text in the session via a text box, the next thing I decided to do was
to implement full functionality of changing the units of a number value. In route.js I copied
the input for the departure aerodrome test and made some adjustments to fit the needs of
the unit's change test. Since the user will hardly ever enter number values, I removed the
output div and just made what was typed display directly into the box after the page
reloaded. Immediate updating of values and the like will come afterwards.

The program I used to do the unit conversions was the python library ‘pint’. The idea was to
have each unit be part of its own unit class (i.e. the unit group like airspeed for example).
Then, the numbers are stored in SI units, but later converted to the units specified in
units_[unit group].

To do this I used a dictionary to map every unit to its base unit and the actual unit as
specified in settings. To actually change these units there needs to be some sort of trigger
action that reads the units now in session and does the conversion. This is where the
function comes into play. To keep it simple, the function assigns each of
the currently stored units a class, which differentiates them from each other in terms of unit
groups. Then it gets the stored base value and the value to be converted to, and uses them
in the variable which converts from the current (base) value to the unit in
settings. Then this is formatted and stored in the ‘output’ key in the respective unit group.
This is what’s then displayed.

Why I did it this way

Storing the units in SI first made a foundation for which I can change the units from.
Although now as you will see this logic is erroneous, the idea was that if everything was in
its base units it would be easier to convert from because you never have to look for what
unit the value was in before. From what I’'ve seen now however, this might just be
necessary.

There was an alternative library that I could use for unit conversion, and that was unitpy.
After some consideration I decided that pint was the better option, as it's just a bit more
beginner friendly and can be used for various purposes. Unitpy on the other hand is built to
work with numpy which is not a library I’'m familiar with nor that I plan to utilize. Therefore,
if I did use unitpy, there is a higher chance that I wouldn’t understand all the logic and
code involved and it would therefore take me longer to develop a viable solution.

Program output
W Units conversion test.mp4
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Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
59 Unit conversion test When entering an ERROR (See program output)

input, the correct
number should appear
in the input box on
reload. Then, once the
unit is changed, on
reload the value
should change to
correctly show the
value in the selected
unit.

Error Analysis & Fixes

Test No: 59

Failure Description: Two main logic errors:
e Initial conversion isn’t proper and doesn’t use currently selected units, but the base
unit instead.
e Something in the update function is causing the units not to change in session.

Cause: The first is relatively obvious: for the distance the base unit is meters so when I
enter the initial value it takes it in meters. This means that it attempts a conversion from
meters to (in this case) nautical miles, which is not what I wanted.

I currently haven’t got a clue on why the second error is occurring, but I do know it's the
update function that is causing this error, so perhaps something there doesn’t have the new
value saved and resets it to the old one? I may need to do some extra research to find out
why.

Fix: For the first, the base value should basically be the previous value. In the sense that,
when changing the units, the new units are selected but the previous value is stored in the
base so that it converts from that value to the next instead of going from metres all the
time. This may need a new value in the main dict or just a small change in the dict map, but
I’ll need to see what fits best.

For the second error I'll confirm my theory with research so I don’t waste too much time.
Although it’s probably worth looking back at the function to see if I can spot where the
proposed reset occurs and that should narrow down the search.

Justification: I know the update function is the cause for the second error because
commenting it out made the session actually update successfully. It’s highly unlikely that it
was something else related to the function especially since the update function also
interacts with the session too.
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Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Refining the update units algorithm

Iteration 9 - Refining the update units algorithm

app.py (Indented part is part of [LEIXMIFA$1@)] function)

base unit = ureg[display unit]

unit name = str{converted.units)
unit_name = CUSTOM_UNITS.get(unit_name, unit_name)
item[ "output "{converted.magnitude } {unit_name}"

CUSTOM_UNITS =

.js (Go back button)
onclick="fetch('/units-update"').then(() => { history.back(); });"

What I did

To fix the first error I got in the previous iteration, I changed the update function so that
once the unit is converted, that converted unit becomes the base unit for the next
conversion. So instead of this:

Input in Metres — Output in Nautical Miles

*changes units to kilometres*

Takes value in metres — Outputs in Kilometres

(this disregards the units it was in before, which is nautical miles)
I get this:
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Input in Nautical miles — Output in Nautical miles
*changes units to kilometres*
Takes value in current unit (Nautical miles) — Outputs in Kilometres

Then, I also decided to include in custom units because ‘nmi’, ‘smi’ and such are just not
what pilots are used to seeing. So I used a dict to store the correct units, and made sure
that it uses the custom units instead of the default units when outputting the final
converted value.

Finally, the not-updating-on-reload issue was fixed by simply making one thing happen
before the other, (Units updating before going back) and making sure the reload doesn’t
happen whilst the update function was running, hence the command.

Why I did it this way

This webtool is supposed to be easy to learn for new users. That’s why changing the units to
what they’d normally expect to see is more useful and is more natural for them rather than
other unit values that they maybe would’ve had to spend time navigating settings to find
out what the actual unit means.

Program output
W Units test final.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
60 Unit conversion test When entering an ERROR - SEE BELOW

input, the correct
number should appear
in the output div on
reload. Then, once the
unit is changed, on
reload the value
should change to
correctly show the
value in the selected
unit.
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https://drive.google.com/file/d/1cRNBAitLZxd642qiwRtHPEXFRc7PAOWw/view?usp=drive_link

Error Analysis & Fixes

Test No: 60

Failure Description: I actually did think this worked but when I looked back at it, there was
an error that kept occurring that threw the whole logic of this off. Whilst the unit conversion
worked, when I changed the units and actually inputted the units back in, the units would
be based off of the current unit instead of the previous, so it converts from, for example,
NM to NM dafter I changed the units to NM, rather than doing (previous unit) to NM, after
changing the units to NM. Yeah, it's complex.

Cause: My fix to make sure the conversion is based on the previous unit TO the new
selected unit was faulty, and its converting from the new unit to the new unit again.

Fix: Quite a few edits may need to be made to fix this but I currently need to investigate
because I'm unsure of the full proper solution.

Iteration 10 - (Actually) Finalising the Units conversion algorithm

app.py
update units():
its changed = session["flight data settings"].get("units_cha ", "False") == "True"
item in session["fl & ight"].items():
if isinstance(item, dict class item:
category = item[
if category UNIT MAP:
settings key = UNIT MAP[category]["se
display unit = session["flight data™][ tings" |[settings _key]
current_unit = ureg[display unit]

prev_unit key = f"p settings k
if prev_unit key session["f _data"]["settings"]:
session["flight data"]["settings"][prev_unit key] = display unit

if units_changed:

prev_unit = session["f data ]1.get(prev_unit key, display unit)
prev_quantity = item["value"] * ureg[prev_unit]
new quantity = prev_quantity.to(current unit)
1e"] = float(new quantity.magnitude)

session["flight data"]["settings"][prev_unit key] = display unit

canonical = item["value™] * current unit

converted = canonical.to(current_unit)

unit name r(converted.units)

unit_name IITS.get(unit_name, unit_name)

item[ "output™] onverted.magnitude } {unit name}”

session["flight data"][" ings"]["units
session.modified =
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@main.route(’/units-upd
update unitsRUN():
if session["flight_data"]["se
update units()
session["flight_data™][

session.modified =
return "updated’, 20

else:
update units()
return "no change’, 200

What I did

One of the major problems that caused this was the fact that the units were updating every
time I pressed the back button. I only wanted the units to update when an item is selected,
so I made another variable in the python dict called HiIAEIRERILTl to indicate this, and
used it in the function.

The re-written function works like this:

The variable checks if the user has changed any of the units yet. (by
checking units_changed in the session). The function then only selects to edit items that
have a class (i.e. unit categories, which was the same for the old update function).

It then determines which unit is currently being selected for this category and gets the
corresponding pint unit. The base unit is now called the [ERINIMIERE, because instead of
acting as the previous unit it acts as the new unit to be converted to (the display unit). A
new m acts as the previous unit.

Each unit will have its own [oJEVIIEGEY, (eg. prev_distance) which holds the previously
selected unit for which the unit will convert from. If it is not in the session already, it is
created.

At this point, the previous unit and the current unit are both the same. This means that
running the update function will not cause any change. If, however, a unit is changed in the
se'r'rings, becomes true, and now a unit conversion will follow. This works
because the moment a unit is selected, the previous unit stays as it is, but the current unit
updates to the selected one. Now, it's possible to convert from one unit to the other.

Afterwards, the output is updated to display the result of the conversion, and the
units_changed flag is reset to False again. Also after the conversion, the previous and
current units are set equal to each other again.

Why I did it this way

This was actually the alternative type of solution I came across when first developing the
units algorithm but was very determined to avoid, because it involved making ‘previous
unit’ keys for all the different categories and I didn’t know how to even work with them. The
good thing is that this way of doing it will add these values to the session if they’re not
there so they don’t even need to be included in the data template.

Renaming the base unit to the current unit improves readability by showing the developer
what the variable is used for. Base_unit became inappropriate because both the previous
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unit and the current unit are dynamic, so they change from time fo time. At the same time
‘base’ is a little ambiguous to match with the current unit selected, as it has none of its
connotations to it.

Program output
W units test final (actually).mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
61 Unit conversion test When entering an PASS (See program output)

input, the correct
number should appear
in the output div on
reload. Then, once the
unit is changed, on
reload the value
should change to
correctly show the
value in the selected
unit.

Iteration Review

Met requirements: Success criteria item complete: Settings menu

(Aim complete) Perform practical testing of this system by implementing units selection in
the settings menu and coding one function to test changing the units of an inputted
number value.

Changes: Updated the update_units function

Next steps: Saving a flight plan to the device and loading in a saved flight plan

Iteration 11 - Saving and loading a flight plan: Save button

Dashboard.himl
id="header" display="flex"

id="title" >DASHBOARD

id="save" class="{{ 'savingOrSaved' if flight.saved ==

"' }}">{{ 'SAVED' if flight.saved == 'True' else 'SAVE FLIGHT'

173



https://drive.google.com/file/d/1dHrhR3Ya7GNM22mPRXDZSjbSiZJM5Jgp/view?usp=drive_link

dashboard.css

#theader {
display: flex;
justify-content: between;
border: 1px none var(--text);
height: 46px;

#save {
width: 165px;
height: 45px;
font-family: "Manrope’;
font-size: 15px;
font-weight: 600;
padding: 8px 26pXx;
border-radius: 5px;
border:1px solid var(--text);
background-color: var(--bg);

#tsave:hover {
cursor: pointer;
background-color: var(--onhover);

#save.savingOrsaved {
border: 1px solid Mgray;
color: Mgray;
cursor: not-allowed;
pointer-events: none;

b
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dashboard.js

saveButton = document.getElementById("save™);

saveButton.classbList.add
saveButton.textContent

update

setTimeout( () {
saveButton.textContent
}, 2000);

What I did

So far all aims have been achieved in this section, and the last one is the ability to save and
load in a flight plan from the user’s device via a saved .JSON file. Since this is a single
feature, not to be present in multiple pages such as the tfext input testing and unit
conversions, I decided to implement it in its entirety all at once. This means making the
menu load button fully functional.

This first iteration focuses on the save button itself, which is in the dashboard. I've styled it
to match the design, and coded it to have three states (by using classList again): SAVE
FLIGHT, SAVING.., and SAVED. When the page is loaded, the class List ‘savingOrSaved’
changes the styling such that it goes grey and cannot be clicked. Since this styling is
required when saving is occurring and when the flight is already saved, both SAVING... and
SAVED states utilize this styling (hence ‘Saving or saved’).

If the data is not saved (“saved” = ‘False’ in the session) then the button will be in its default
(SAVE FLIGHT) state with the savingOrSaved classList removed. Then pressing it will add
the classlist and change its text to say ‘saving..’, and this is where the user would be saving
the session to their device. Once this is done, the text changes from SAVING.. to SAVED,
and remains unclickable. The “saved” value in the session is then set to true. This achieves
the type of feedback that I explained as part of the usability features section in the design.

Why I did it this way

I could’ve also implemented this feature in a test format just like I did for text input testing
and unit conversions, but again, it is a single feature that requires little coding to be
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completed and so not doing it in full would mean I would have to complete it in the

dashboard, which, however small, is one more task to do.

Program output

W Save button test 1.mp4

Known Limitations / Missing features
e Save button not entirely functional

Test Test Description Expected Outcome Actual Outcome
No.
62 Save button initial styling Clicking the ‘SAVE PASS (See program output)

test

FLIGHT button should
change its styling and
make it unclickable,
and its text should say
‘SAVING..’. Then the
session should update
and saved should be
true, and then the
buttons text should
say ‘SAVED’, and
should remain
unclickable

Iteration Review
Met requirements: N/A

Changes: N/A

Next steps: Saving a flight to the device
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https://drive.google.com/file/d/15qEfp10UIpa58_yJ-1IQfataei2ErLeY/view?usp=drive_link

Iteration 12 - Saving the flight data to the user’s device
dashboard.js
saveFlight() {

-flight");

blob = Blob([JSON.stringify(data)], { type: "applicatio
url = URL.createObjectURL( 5

a = document.createElement
a.href = url;

a.download = ~${data.flight data.flight.departureAirport code] data.flight data.flight.desti
document.body. appendchild(a);

a.click();

document.body.removechild(a);

URL.revokeObjectURL(url);

app.py

@main.route(”/save-flight™)
save flight():
return jsonify(dict(session))

app.py - data_template (new fields in bold)
"flight" : {

"saved" : "False",

"departureAirport code" : ,

"departureAirport_name" : ,

"destinationAirport_code" : 5

"destinationAirport_name" : 9

"distance" : {"value" : @, "class" : "distance"},

What I did

The next thing to do was to actually save the flight to the user’s device when the save
button was pressed. Luckily, there is a very specific way to save the flask session as a
downloadable .json and so this is the method you see above. It involves using a Blob, which
is essentially a file-like, immutable object that can be used in JS so that whatever is treated
as d blob is treated like a file. Thus, you can use calls that are meant to process files, such
as (which is what is most used, and is used in this case), allowing me to
treat this file as if it was on a web server, and provide functionalities such as downloading
said files using the browser onto the user’s device.
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The file name is set to the departure and arrival aerodromes, so I also had to add the
destination airport name and code fields to app.py so they can be read when the file can be
made (yes, these would just be empty as I didn’t test an input for the arrival aerodrome,
just the departure one).

Finally, I made some styling changes to the SAVE FLIGHT button. The borders have been
removed in the ‘savingOrSaved’ state and the whole button turns grey instead, making it
more obvious that it can’t be accessed anymore. It was a small edit so is not included in the
snapshots.

Why I did it this way

I had to make sure that the name of the file was not something like ‘flight_data.json’,
otherwise all the different saves would be the same (albeit windows would number
duplicates as part of its own file management system). The solution was to make the name
the departure and destination airport codes, which is actually something many flight
planning software uses, and immediately provides uniqueness to each flight.

The changes to the SAVE FLIGHT bufton were made in an attempt fo make it more visual to
the user in the sense of when it can and can’t be clicked. Leaving it how it was before could
still work (especially since the words themselves are a very defined gray), but the new
version just makes it immediately obvious and the user doesn’t even need to think to know
that the button is unclickable. It's this type of feedback that makes the user feel like they’re
in control and interacting smoothly with the webtool.

Program output
W save flight test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
63 Save flight test Upon pressing ‘save PASS (See program output)

flight’. The entire
session should
download in the
browser onto the
user’s device.

Iteration Review
Met requirements: N/A
Changes: SAVE FLIGHT button styling changed to look more obvious to user

Next steps: Load flight popup
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https://drive.google.com/file/d/19d_NakobT8G2NAHVnVStcPl6iZ2DRkcA/view?usp=drive_link

Iteration 13 - Load Flight Popup

main-menu.hitml

LOAD FLIGHT
a valid flight file (.json) to load your previously saved flight.
adFlightForm™ enctype="multipart m-data”

name="flightFile” accept=".json" style="dis

ile” cla b se” >BROWSE
o file
" class="1 dFlightButton TARGET">LOAD FLIGHT

"'uploadrFlightButton” id="uploadFlightEXIT">CANCEL

main-menu.js

loadrlight.addEventListener("click”,
displayDisclaimer();
disclaimerContinue.onclick = (
disclaimer.style.display = "none";
displayUploadFlight();

document.getElementById( flightFile').addEventListener( 'change’,

fileName = files[@] ? .files[@].name : 2
document.getElementById( "fileName').textContent = fileName;

1)s

main-menu.css

.uploadFlightContent {
position: relative;
background-color: var(--highlight);
margin: 10% auto;
padding: 35px;
width: 720px;
border-radius: 15px;
text-align: center;
bottom: 50px;

.uploadFlightButton {
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position: relative;
font-family: 'Manrope’;
font-size: 20px;
background-color: var(--bg);
border: none;

padding: 6px 20px;
border-radius: 5px;
margin-left: 100px;
margin-right: 5px;

margin-bottom: 10px;

border: 1px solid;

width: 90%;

margin-top: 1px;
margin-bottom: 20px;

color: hsla(@, 0%, 0%, 0.1);

.browse {
position: relative;
font-family: 'Manrope’;

font-size: 20px;

background-color: var(--bg);

border: none;
padding: 6px 20px;
border-radius: 5px;
margin-left: 5px;
margin-right: 5px;

margin-bottom: 10px;

.browse:hover {
cursor: pointer;

background-color: var(--primary);

H#fileName {
font-family: 'Manrope’;
font-size: 18px;
color: var(--text);
margin-left: 15px;
font-weight: 600;




HuploadFlightEXIT {

position: relative;

right: 50px;

What I did

Next was the actual popup where the user can upload their file. This part can be split into
two: the popup itself and the actual file selection. For the popup, Most of the code was just
directly copied over from the disclaimer popup, including the buttons, which uses the same
styling as those used in the disclaimer. I coded the popup to appear immediately when the
disclaimer was accepted, which holds consistently with the disclaimer being the first thing
that shows up no matter what menu button you press.

Then it came over to the upload part. This was much easier than I anticipated all thanks to
the ability to simply change the ‘type’ of input to ‘file’. Then the rest was just styling. I got
stuck at one point because no matter what styling I applied to the <input> element, the
upload file format looked like this:

Choose file | No file chosen

Which didn’t match the design. After some research I found that you can use labels and
attach them to other elements, so that accessing the label also accessed the linked
element. In this case, I created a separate label, with words ‘BROWSE’ in it (I just preferred
this over ‘choose file’), styled it so it looks like the button, and added effects when it’s
hovered over. Then, when it’s clicked, it activates the input element which opens the user’s
file system to upload the file.

The final issue was the fact that applying my own styling meant that I had to make the
input element invisible, which took away the text that shows what file has been selected, to
fix this, a separate inline element was made with id ‘fileName’, and over in main-menu.js,
an eventListener listens for a change in the variable ‘flightFile’ which is attached to the
button, and reads the name of any files uploaded, stores that in a variable fileName, and
changes the textContent of the fileName inline element to say the name of the uploaded
file.

Why I did it this way

I could’ve coded a different popup separately for this, and this would mean I could add
extra functionalities if I wanted to since the styling used for each is different. But I decided
not to do this simply because it was unnecessary at the time (and still is, really) and I didn’t
want to waste any time developing styles that already exist.
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Program output

LOAD FLIGHT

Select a valid flight file (.json) to load your previously saved flight.

BROWSE No file chosen LOAD FLIGHT

CANCEL

W Load flight popup test.mp4
Note: I do actually go into my files to get the flight file it just didn’t show as I screen
recorded just this window not the whole screen

Known Limitations / Missing features
e ‘Load flight’ button has no functionality

Test
No.

Test Description Expected Outcome Actual Outcome

64

should appear
immediately when the
disclaimer is
accepted.

65

Load flight popup test Load flight popup PASS (See program output)
PASS (See program output)

File upload test Users can upload a
file by pressing the
‘BROWSE’ button.

Upon uploading a file,
the file name is
replaced and can be
seen by the user.

I ion Revi
Met requirements: N/A
Changes: N/A

Next steps: Replacing the session with the uploaded session
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https://drive.google.com/file/d/1kjrKQRH34m048bUg0Ec-BTMXgwrPZmyd/view?usp=drive_link

Iteration 14 - Replacing the session with the uploaded session
main-menu.html

type="submit" class="uploadFlightButton TARGET"
onclick="loadSession()">LOAD FLIGHT

@main.route(”/load-flight™, methods=["P0OST"])
load flight():
try:
New data = request.get json()
if isinstance(New_data, dict):

raise ValueError{"Invalid data format™)

session.clear()
session.update(New data)
update_units()
session.modified =

return jsonify({"status": “success”, "message”: "Flight data loaded successfully."}
xcept Exception as error:
return jsonify({"status™: “error”, "message": str{error)}}, 46€
main-menu.js
loadSession() {
input = document.getElementById{ flightFile"};

if (linput.files.length) return alert("Please select a file to upload.”

file = input.files[@];
text = await file.text();
flightData;
try {

flightData = JSON.parse(text);
} catch (error) {
return alert{"Invalid file format. Please upload a valid JSON file.");

= await fetch('/load-flight’,
method: "POST',
headers: {
"Content-Type': "application/json’
1
body: JSON.stringify(flightData)




What I did

Finally, the last thing to do is to replace the session with the uploaded one. When you
upload a file, they are appended into a FileList, which is essentially an array containing all
files uploaded by an <input? Element. This is how I can access the uploaded file. The
loadSession function first checks if there is anything even in the array, and if not an alert
will be sent to let the user know that they must upload a file first.

Then, the file is turned into text before being parsed into JSON. This is in a try block
because a parsing error can be fired if the text isn’t valid, which the try block’s exception
will deal with (i.e the catch(error) part, which checks if any error, including a parsing error is
fired). The uploaded and now validated session is then sent over to flask in app.py, where it
can be replaced with the current session.

Over in app.py, the /’load-flight’ function uses another try block to further check if the
session is in fact a dictionary. This is important as the session still needs to be perfectly
readable by the program. If it is a dictionary, then all criteria are met for this file to be
valid, and so the current session is simply cleared, and replaced with the new session. The
units are also updated in case of a change, for example if the user currently had different
units selected.

Why I did it this way

Without converting the file into text first then parsing, there would be no way of confirming
that it is truly a .json file that has been uploaded. This would give the user the ability to post
files that could then potentially break the program, or something similar.

Without the try blocks, in both cases, there would be no way of detecting an error that
happens in this entire process, and the user will just have a non-working webpage whilst the
backend brings up the error. This is not useful and so these errors should be detected so
alternate outputs that don’t break the program can be made.

Program output
W upload flight final.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
66 Load flight test Uploading a flight will PASS (See program output)

successfully clear the
session and replace it
with the new uploaded
session, and values
from it should also be
outputted.
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https://drive.google.com/file/d/1lGDNLoSLpLvxyy6Mdd3gklsAks52R7WD/view?usp=drive_link

Some small additions made after this test:

main-menu.js

setTimeout( ()

window.open( " da

1808 ;

uploadStatu

uploadstatus.tex

menu.html

ontent

, redirecting to

dashboard...”;

rred while loading the flight.";

id="uploadStatus"”

New features:

e Anew div displays the status of the upload instead of an alert. This is
more visually appealing as it is embedded in the webtool instead of a browser alert.

e The user is redirected to the dashboard when the upload is complete. This came
after fixing the URL changing issue I addressed in the first video. It meant the page
wouldn’t reload on the spot, but I found it would make sense if the user goes
straight to the dashboard and so that’s what I did.

The results of these tests were all functional and can be seen in the input validation tests

below.

Input Validation Tests

Test Data

Expected Outcome

Actual Outcome

Nothing uploaded but load
button pressed

Upload status text

should appear reading:

‘Please Select a file to
upload’

LOAD FLIGHT

Select a valid flight file (_json) to load your previously saved flight.

BROWSE

No file chosen

CANCEL

Please select afile to upload

LOAD FLIGHT

A pdf file is uploaded

Upload status text

should appear reading:

‘Invalid File format.
Please upload a JSON
file’

LOAD FLIGHT

Select a valid flight file ( json) toload your previously saved fiight.

BROWSE

My Pilot HandBook2023.pdf

CANCEL

Invalid file format. Please upload a valid JSON file.

LOAD FLIGHT

A json file that is not a
dictionary

Backend Value error
should appear in the
terminal/console,

Test.json looks like this (An AI generated Array

of mixed data types):
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Upload status text
should read ‘an error
occurred whilst loading
the flight’

LOAD FLIGHT

Selectavalid flight file ( json) to load your previously saved flight.

BROWSE test.json LOAD FLIGHT

CANCEL

Anerror occurred while loading the flight.

Full test video:

W Upload flight validation.mp4

Iteration Review

Met requirements: (Aim complete) Testing making the session file into a .json file and
saving it to the user's device, then using a saved file to load in a flight from the device (load
flight button functionality)
Success criteria item complete: “Ability to save, edit and start new flight plans”

Changes: N/A

Next steps: Section 6 - Route Tab
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https://drive.google.com/file/d/1Wc-oZiFbJxIRmE1zN6cScJV3p7GsPgKE/view?usp=drive_link

Section Review

Aims completed in this section:

e Complete a success criteria item: “Ability to save, edit and start new flight
plans”
Find out how to store data in local storage/Cache
Create a method of writing and reading data from a session

e Perform tests on storing and reading input data via the session and outputting the
read data on the screen (text input testing)

e Perform practical testing of this system with light dark toggling being saved and
maintaining the theme throughout each screen

e Perform practical testing of this system by implementing units selection in the
settings menu and coding one function to test changing the units of an inputted
number value.

e Perform practical testing of this system by implementing the checkSave algorithm
and clearing the session when the user selects ‘New Flight’

e Testing making the session file into a .json file and saving it to the user’s device,
then using a saved file to load in a flight from the device (load flight button
functionality)

Aims not completed in this section:
N/A
Iterative tests complete:

e Data stored in the .json flight data file should be able to be saved to the cache for
future use.

Remarks: Really, really successful section! The planning module should become a much
easier task now that all the complicated flask stuff has been sorted out.
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THE PLANNING MODULE

Working Backwards

I've decided to work backwards when making the planning module, which means, instead
of covering all the tabs in order, starting with the dashboard, I will end with the dashboard
instead. This has very simple reasoning behind it, actually.

In the previous section, we managed to read data from the session and output it on the
screen. The dashboard is a summary of the entire flight, so it wouldn’t make sense to code it
first- what data would there be to use? By the time I've completed the other tabs, the
session should be complete with all the values, so I can put in a flight plan and code the
dashboard to show these values as per design. This is the more efficient way of doing if,
rather than placing placeholder values instead to mimic the full design, because the use of
real data allows me to detect any issues with my own data or even the session, unlike the
hardcoded placeholder text that will only look like how I code ift.

It also means I can test how different data looks like in the dashboard by changing or
completely filing a new flight plan.

Section 6: Route Tab

Aims of this section

e Complete 2 success criteria items: Route generation, Map with route
Visualisation

e Complete 3 Essential features: Route generation, Ability to enter departure/Arrival
aerodromes, Route map

e Give the user the ability to add departure and arrival aerodromes

e Validate this data by implementing 2 planned algorithms - verifyICAO() and
fetchAirportName()

e Code the ability to add ‘via’ aerodromes and alternate aerodromes

e Code the route generator through implementation of fetchRole() and prompt()
Algorithms

e Add tooltips for route setup

e Link the route to the session and allow it to be edited at any time by the user
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Iteration 1 - HTML initial layout and styling

route.html

id="title" >ROUTE

" class="routeItem"

ROUTE GENERATOR

id="map" class="routeItem"”
MAF
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Route.css

#content {
grid-template-columns:
display: grid;
gap: 1@px;
border-radius: 18px;

.routeItem {
margin: 2px;
background-color: var{--highlight);
padding: 1@px;
border-radius: 18px;

#route s
grid-column: 1 / span 1;

etup, #ICAD route, #route generator {

#map {
grid-column: 2 / span 2;

grid-row: 1 / span 3;

38vh;

{

28vh;
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What I did

Most of the tabs here have quite a complex layout. So this layout is what I will be working
on first when I start coding each tab. I've decided to use CSS grid, as this provides the best
system that allows me to position elements in the necessary order and layout as per-design.

So the entire layout is placed in a div element ‘content’, whose display value is set to grid.
Then, four more divs are encased within, for each of the four sections: route setup, ICAO
route, Route generator and the route map. To lay it out as per design, I could simply adjust
the grid positioning for certain elements so that they appear in certain rows and certain
columns. I won’t explain that here as the code already does that.

Why I did it this way

The clear alternative to using CSS grid was to use CSS Flexbox instead. The problem with
this is that flexbox is used for one-dimensional layouts, with rows or columns, nothing in
between. This is an issue because I need both. For this, and only this reason, CSS flexbox
would not make a suitable option to achieve the type of layout you see below.

Program output

AIVFR UTC 20:44 | LOCAL21:44 A
12 ROUTE
. ROUTE SETUP MAP
ICAO ROUTE
%
g
&
ROUTE GENERATOR
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With borders to visualise edges

AIVFR UTC 06:57 | LOCAL 07:57

ROUTE

ROUTE SETUP MAP

P oA =

ICAO ROUTE

ae

4

ROUTE GENERATCR

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
66 Page layout test The page sections are | |#v®
. 2 ROUTE
laid out properly as e
per design. o
i}
E"’ i«
o
=

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Route setup
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Iteration 2 - Route setup: Adding and positioning elements
Intended Design for reference

ROUTE

Route Setup () 50 minutes | 74 NM

From: EGSX NorthWeald —» To: EGKA Shoreham

Alternate: :] EGKB Biggin Hill

route.htmli

TIME | DISTANCE

id="vi
id="y

Alternate:
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route.css

#route setup hea
display: f1
justify-cont

#routeSetupTooltip {
margin-left: Spx;
color: var(--text);
cursor: pointer;
vertical-align: middle;

#toArrow {
vertical-align: middle;
color: var(--text);
transform: scaleX(-1);

What I did

The aim of this iteration was to get all the elements for this subsection inside, in the
positions they are supposed to be. This is why all items are just placeholders. It’s a lot of
elements so I've tried to make it as clear as possible in the code, and for that reason there
is not much to explain here, It’s just a step in the process.

Why I did it this way

The reason why there are only placeholder texts (and not the coded inputs as used in the
last section) is because I'm coding this in a separate file that doesn’t use any Jinja2 syntax.
This way, I don’t have to constantly go to the terminal and run flask every time I want to
see the changes I made in the HTML, I can just use the live view extension I have on VS so
it can update live, which saves a lot more time. Of course, when it comes to interacting with
the session, I’ll go back to the traditional “flask run’ commands in the terminal, which will be
necessary anyway to navigate the webpage properly, but It’s not necessary for styling
purposes.

Program output

ROUTE

Route Setup ® TIME | DISTANCE
From: [EGSX |North Weald 9 To: [EGKA |
Shoreham

Via: ICAO Code |NAME

Alternate: [ICAO Code |NAME
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Known Limitations / Missing features

e Inputs not functional

Test Test Description Expected Outcome Actual Outcome
No.
67 Initial positioning test All elements should be

added and in their
correct positions

TIME | DISTANCE

Fomi{ESsK NorthWeald —> To

Vie:[CAO Cade NAME

Iteration Review

Met requirements: N/A

Changes: N/A

Next steps: Styling the elements

Iteration 3 - Route setup: Styling the elements

route.html

id="via’
id="via_list">NAME

Via:

id="alternate" >Altern

195




route.css
#toArrow {
vertical-align: midd
color: var(--text);
transform: scaleX(-1);
margin: @

#departureArrival, #via, #alternate {
color: var(--text);
font-weight: 6688;

#departure name, #arrival name, #via list, #alternate name {
font-weight: 488;
margin-left: 18px;
color: var(--text):
background-color: var(--bg);
padding: Spx 18px;

input {
border: 1px solid var(--text);
border-radius: 5px;
padding: 3px;
margin-left: 18px;
width: 18@px;
text-align: cen
font-weight: 68
font-family: "Mar
font-size: 16px;

ter;
B;

What I did

The styling was very simple as I knew exactly what needed to be done in order for the
intended design to be met. A few adjustments were made in terms of spacing, for example
the addition of <br> elements, which helped space the’via’ and ‘alternate’ elements of this
subsection.
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Program output

ROUTE

Route Setup ©® TIME | DISTANCE

From: EGSX MNorth Weald 9 To: EGKA Shoreham

Alternate: NAME

Known Limitations / Missing features
e Inputs not functional

Test Test Description Expected Outcome Actual Outcome
No.
68 Styling comparison The route set up ROUTE

section should be fully

STy|ed and should Route Setup © TIME | DISTANCE
: From: [ EGSX North Weald To: [ EGKA Shoreh
match the deSIgn rom orth Wea — To oreham

Alternate: NAME

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Validating input data
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Iteration 4 - Route setup: Validating input data

basePage.js

setTimeout (
alertBox.style.display =
aler .textContent = "
., 38ea);

route.js

verifyICAO(code) {
(code.length == 4) {
for letter code
if (!isnNaN(letter)) {
return E

se {
return

}

return

basePage.css

g% [ 8.6);

border-radi

font-weight:

cursor: inte
sitior

38px;
left: 50%;
transform: translate(-5@%,
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route.js (same code for arrival and alternate aerodromes)
import { update, showAlert } from "./basePage.js";

departureAirport_code = document.getElementById("
document . getElementById("de

addEventListener("

if (verifyICAO(d
t update
t update("de

What I did

In order for this part to work effectively, I had to make quite a few changes and one small
addition.

To start off, I took the code and put it into route.js (the one which utilises flask) in and
replaced all the place holder code with Jinja2 syntax. Then in route.js, I added back the
code I used for the test, to gain back that basic functionality I got in the last section. At this
point there was nothing new.

Then it came to the first step of validating data, which started with verifying that a code
with the correct syntax (no numbers or more/less than 4 letters) was put in, meaning I
needed to implement the verifyICAO() algorithm. This was relatively simple, and was almost
identical to the source pseudocode, unlike the checkSave() algorithm that changed quite a
lot. When the algorithm was complete, I immediately got stuck at what to do if the
algorithm detects an error, so I came up with making a little popup that will tell you that
your input was invalid, which was again not a complex task.

At this point, I had this validation set for all the 3 current inputs I'm working on: departure,
arrival and alternate airports (‘via’ can be more than once so it’s a bit more complicated). I
also had the algorithm that showed the alert for each input. To avoid this repetition, I
furned it info a function and replaced the code for each input as necessary.
After this, I realized that I'd maybe want this box to be available in all of the pages, not just
the route page, because errors always occur that need to be shown at one point. So, I
added the necessary alert box code to the other html pages, and moved the css from
route.css to basePage.css, which all the pages have access to.

Likewise, I moved the showAlert function to basePage.js, which again all the pages have
access to- but I had to turn it into an export function so that I can import it intfo the
respective js files in the different pages. It was after doing this that I realised I could have
done the exact same thing with the update() function (as each page also utilises this
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function), and so I did, which meant it didn’t have to be this thing at the beginning of each
file, and just the imports were necessary.

Why I did it this way

A less-time consuming alternative to the popup would have been to simply use an alert to
show an invalid input. Whilst this is completely doable, It lacks authenticity because it’s
integrated in the browser and not the webtool itself. The more I utilise browser outputs like
these, the more the user disconnects from the webtool as a fully self managing system and
it, in my opinion, could make it seem like it's a flimsy or sloppy/low quality webtool
altogether.

The decision behind the alert box being in all the pages was a result of me trying to find a
way to show alerts to the user at any point in the planning process. If I didn’t use a system
like this I'd have to integrate alert systems in perhaps every subsection, which is extremely
repetitive and not at all time efficient.

Program output

UTC 14:26 | LOCAL15:26

Invalid ICAQ code

1 0.0 NM MAP

e T, S [

Wi error box test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
68 Input Validation test - If numbers or UTC 14:26 | LOCAL 15:26
syntax less/more than 4

letters are input into

the box, an alert box
pops up showing
‘Incorrect ICAO code’ 10.0 NM MAP

Iteration Review

Met requirements: N/A
Changes: update() function is now in basePage.js, with imports being used instead, as well
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https://drive.google.com/file/d/1IXvUG9HQNooqLU2CV1ToC31vnmpHPon5/view?usp=drive_link

as the new showAlert(function).

Next steps: Searching for the airport details and verifying the inputted codes

Iteration 5 - Route setup: Searching for the airport inputted

route.js

document.
document.

name.style.display
_name.textContent =

showAlert("Invalid I

fetchAirportDetails(code) |

ait fetch("
method:
header
: "applica

body: JSON.stringify({ code: code

1owAlert

return
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Route.html (same for arrival and alternate)
id="departure_name" class="{{ 'active' if

flight.departureAirport name != '' else "' }}"

app-py

load dotenv()
api key openaip = os.getenv("OP

@main.route("/fetch-air
fetch _airport details():
code = request.json.get("code")

“: api key openaip

response = requests.get(url, headers=headers, params=params)
data = response.json()
airport = data["items"][@]

icao code = airport["i
name = airport[“name"]

if icao code != code:
return jsonify({"error”: "I

return jsonify({"name": name}), 200

What I did
To quickly recap what this system is supposed to do:

When the user searches for an aerodrome, the code they input should get sent to the API
and return the airport name for that code. Then this name can be sent back to the js to be
oufputted. It's through this that further validation can take place, namely if the airport
doesn't exist, or the airport is outside of the UK.

Two functions work together to do this, and they are FddilEH gl lgdie(JREI@] in app.py
which is in the backend, and XA\ igsle]qdbIIEIREL@P] in route.js which is in the frontend.
The frontend function takes the airport code as a parameter, and uses method POST to
send the code off to the backend function. The backend receives the code and stores it in
variable , which is used for in the API.

The API has very specific parameters and methods of collecting data depending on what
requirements you need. All data requests requires you to have the HTTP header and query
parameter that you see below (and thus in the code):
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https://docs.openaip.net/?urls.primaryName=Core%20API

OpenAlIP - Core API®

https://api.core.openaip.net/api/system/specs/vi/schema.json
The Core API provides endpoints to handle and consume a variety of aeronautical content.
Authentication

To utilize the OpenAlIP public API, you'll need a unique API key. Here's how to obtain and use your client API key:

1. Ensure you are logged into your OpenAIP account

2. Navigate to the user profile's API Clients page

3. On the API Clients page, request a new APT client. Each client comes with its own unique APT key

4. When making requests to the OpenAlIP public API, include your API key using one of the following methods:

o HTTP Header: Use the HTTP header x-openaip-api-key to include the API key in each request to the APL.
o Query Parameter: Use the query parameter apiKey to include the API key in each request to the APL.

Keep your API keys confidential at all times! Treat them like passwords as they grant access to OpenAlIP resources on vour behalf.

But to get airport data specifically, I'd need to use the ‘/airports’ endpoint, as also shown
below on the same website.

Airp()rts CRUD endpoints for airport.

/airports Returns alist of airports.

lfairnarte /frfr Fndnnint tn ereate an REC for a new airnnrt

The data is, as with most APIs, outputted in a way that allows it to be quickly parsed into a
json format. Then I can filter out only the airports primary details (name, location,
elevation, etc) which are in the first index of the dictionary containing all the details. Others
include frequencies and runways. We can then first check if the code found matches the
code given, if so, it collects the name and country of the airport and sends them back to the
frontend.

The frontend receives this data and begins further validation. First we need to perform one
final check to ensure that a UK airport has been selected, and show an alert otherwise. If it
passes this validation then it is fully validated as an airport and the session can then be
updated, and the airport name can also be outputted as feedback to the user that it has
been found with no errors.

Why I did it this way
N/A - No alternatives to accessing API.

Program output
W OpenAIP API test.mp4

Known Limitations / Missing features
e N/A
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https://drive.google.com/file/d/1vo8veMcW9bMoxrRtfJiybsJlVMOe9vbv/view?usp=drive_link

Test Test Description Expected Outcome Actual Outcome

No.

69 Fetching airport name test When the user presses _
enter with a valid
code, the airport is
found and outputted
next to the input box.

Input Validation Tests
Test Data Expected Outcome Actual Outcome

A code with invalid syntax
(numbers and/or not 4
letters) is entered

An alert should pop up
reading: “Invalid ICAO
code”

ROUTE

Route Setup @

From: gslh24h .

Invalid ICAO code

% To: [icaocode

| MaP

A code with correct syntax An alert should popup ROUTE
but isn’t an actual airport reading: “Error fetching Route Setup O e
code is entered (e.g ‘ZZZZ’) | airport details. Please From: > ™
make sure the ICAO
code is correct”
A code for an airport outside | An alert should pop up ROUTE

of the UK is entered (e.g
KLAX for Los Angeles Int.)

reading: “Only UK
aerodromes are

From: KLAX

Route Setup @

% To: [icA0Code

MAP

supported”

Full test video:

W Dep_arr input validation.mp4

Iteration Review

Met requirements: (Aim complete) Give the user the ability to add departure and arrival

aerodromes

Validate this data by implementing 2 planned algorithms - verifyICAO() and

fetchAirportName()

Essential feature complete: Ability to enter departure/Arrival aerodromes

Changes: N/A

Next steps: Route logistics
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https://drive.google.com/file/d/1bvwASUehNg1YaHpnKbk1A1xU2Y5RTrqj/view?usp=drive_link

Removal of ‘Via’ route data

As of now, I've made the decision to scrap the idea of allowing the user to enter
aerodromes to act as ‘via’ airports, meaning they plan to land there but it’s not their final
destination. The primary reason I decided to remove this is that if one route encompasses a
journey from A to D, via B and C, I'd need to have separate routes for A-B, B-C and C-D,
which all require their own navlog calculations, mass and balance, and fuel plan. This is
obviously too complex, and so I've decided to take it down so I can only focus on one route
from A-B. If the user wants to go via many airports, at this stage they would have to make
more than one route. This is a feature that I may decide to add back later when the project
is finished and time constraints are absent.

Iteration 6 - Route map: Initialising the map

Route.html
rel="stylesheet" href="https://unpkg.com/leaflet@l.9.4/dist/leaflet.css"

integrity="sha256-p4NxA0JBhIIN+hmNHrzRCf9tD/miZyoHS50bTRR9BMY=" crossorigin=""
src="https://unpkg.com/leaflet@l.9.4/dist/leaflet.js"
integrity="sha256-20nQCchB9c0@qIjIZRGuk2/Z9VM+kNiyxNV11lvT1lZBo="

crossorigin=""

id="map"” class="routeltem"”

P { height: 18@%; border-radius: 18px; z-index: 98;}

map = L.map(’
L.tilelayer('h
maxZoom: 19,
attribution:
}).addTo(map);

What I did
Moving onto the route map, I decided to use leaflet, as it was compatible with OpenAIP’s
Tiles API (which provides the map layer containing all the airspace and airport data).

First, I wanted to initialise the map in the space that I provided for it, and make sure it
loaded properly. Leaflet provides a brilliant quick start guide, which is what I followed to
get the successful output shown in the video. Mind that this layer is just a layer of the
OpenStreetMap API but does not have any dairspace/airport data from any sort of
OpenAlIP layer yet- this will be implemented next.

Why I did it this way

Leaflet was one of many third-party map clients I could have used. When working on the
feasibility part of this project, I had chosen leaflet as the client I would use, because It
works solely in JS, and seemed super easy to use. I also wanted to see if OpenAIP was
compatible with it at the time, and by looking at this catalog I found that it was, and so I
had made my final decision.

Some more prevalent alternatives were OpenLayers and MapBox. The latter required you to

pay to use it which obviously wasn’t useful for my case, and the former seemed much more
rigorous to use as you had to run items in the console which I feared might interfere with
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https://leafletjs.com/examples/quick-start/
https://leaflet-extras.github.io/leaflet-providers/preview/

flask. Leaflet just requires you to put in the relevant links in the headers, and the HTML
loads from that source making it extremely easy and user friendly to access.

Program output
W map test L.mp4

Known Limitations / Missing features
e Missing the OpenAlIP layer

Test Test Description Expected Outcome Actual Outcome

No.

70 Map test (initialisation) The leaflet map PASS (See video output)
showing a layer from
OpenStreetMap

should be displayed in
full width/height in
the designated div for
the map.

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Adding the OpenAIP layer

Iteration 7 - Route map: Adding the OpenAIP layer
app.py

@main.route(”/ge
get_api key():
return jsonify({"api ": api_key openaipl}), 268
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https://drive.google.com/file/d/1EasxaWiYhHYOWf7YcMEgLoBEtIA5rtqz/view?usp=drive_link

Route.hitml

response.json())

oy = data.api_key;

nap = L.tilelLayer('http

attribution: °* href="http
BN

1
1

.catch(er=-=-

cons @Y .p
showAlert(’

What I did

As it was for OpenAIP’s core API (with all the airport info), you require a key to use it, and
this is the same for their Tiles API. The problem here is that my key is stored in a dotenv file,
which, from what I know, can’t be accessed by javascript. So, the only way to get the key to
use it was to get it from app.py. The function simply sends over the key that
was already declared when I was accessing the core API. Once received in javascript it can
then be used as an additional endpoint for the Layer’s URL.

To make it work I had to rearrange the function so that the whole thing runs under the
fetch-api-function and depends solely on that operation working. This way the map
shouldn’t generate at all if an error was to occur. Each layer has a name, with
OpenStreetMap being the base map and OpenAlIP’s layer on top.

Why I did it this way

OpenAIP needs a base layer to be used as it just provides airspace/navigation data and
does not provide any sort of map. So without OpenStreetMap it would look like this:
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https://docs.openaip.net/?urls.primaryName=Tiles%20API
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Which is not useful for any sort of Visual flight planning as no landmarks/cities can be seen.

I chose OpenStreetMap as the base layer because it is so immensely detailed. You can even
check this yourself by looking at the aforementioned catalog. This type of detail allows
pilots to identify exactly how each ground feature/landmark looks like and therefore makes

planning a much easier process.

Program output
& map test 2.mp4

Known Limitations / Missing features
e N/A
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https://drive.google.com/file/d/1JIiktvajfjFZxTwPS_p0D3avdAva9__c/view?usp=drive_link

Test Test Description Expected Outcome Actual Outcome
No.

71 Complete map text (both The map should PASS (See program output)
layers) appear with the base
map (Open street) on
the bottom with
airspace and airport
data from OpenAIP
on top.

I ion Revi
Met requirements: N/A
Changes: N/A

Next steps: Route logistics

Iteration 8 - Route map: Adding a satellite view

route.js

m

outerHTML

response. json()

layers ellite, OpenAIP]

} 2
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app-py

@main.route(
get_api_keys():
return jsonify({"openaip”: api_key_openaip, "maptiler"”: api_key_maptiler}), 2Bd

route.html

MAP STYLE

id="No - e’ if settings.map_style == 'normal’ else "' }}">Normal
" class="{{ "active’ if settings.map_style == 'satellite’ else " }}">Satellite

What I did

This was not planned, but I was playing around with the layers I could use (by just replacing
the OpenStreetMap link with other links) and found a nice satellite layer - then I realised
that satellite layer would be brilliant for reasons I explain below.

Initially I found Google’s satellite tile, but it was raw, meaning I did not have to go via their
API to access it, which violates their ToS... so I used mapTiler instead, which also provides a
satellite map, although not with that top-notch quality that Google offers. It was still good
enough for me though. Regardless, here’s how I did it:

MapTiler requires an API key too. So, after making my account and getting a key, I added
it to my .env file with the other keys, and fetched this key in app.py along with the API key
for OpenAIP. I changed the /’get-api-key’ function to a /’get-api-keys’ function, and
returned both keys rather than just the OpenAIP one. The rest was the same in terms of
plugging in the API key into the link, and creating the layer.

To toggle between the normal and satellite maps, I created another settings item, called
‘map_style’, and set it to normal by default. I then coded the HTML and CSS for the
buttons, and used the update() function to update the map_style depending on the button
pressed. Over in route.js, two different map creation methods were made to facilitate the
type of map_style selected. As you can see, if the map style is set to normal,
OpenStreetMap becomes the base layer, and if set to satellite then MapTile’s satellite is set
to the base map. Upon reloading, since the style of the map is determined by the session, it
remains as it was left on, resulting in a fully functional foggle system.

Why I did it this way

I chose a satellite layer because they are particularly useful for viewing land features in
real-life. As a pilot flying in Visual Flight Rules, it’s important to know what the ground
features we plan to fly over actually look like, hence the satellite view. SkyDemon has this,
OpenAIP has this, and other software also have this feature, and it seemed doable and so I
implemented it. The absence of this feature would mean the user would have to access
google maps or other satellite imagery outside of the webtool, which is not good from a
consistency standpoint.

An alternative fo having the toggle in the seftings menu was to have it on the route page
itself, somewhere near the map. This is what I designed at first, but it meant I needed to
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find out how to make a toggle switch (Which, despite the resources being available, I didn’t
want fo waste any extra time on), and updating the session based on the toggle. To me I
thought this would be harder, but I guess we’ll never know. But this wasn’t the primary
reason.

The main reason why this was a bad idea was because I needed to update the map in real
time once the switch was toggled. This brought all sorts of complications (mostly being I
didn’t know how to do it, and didn’t want to waste time learning it) that I didn’t want to
deal with, and by using a toggle in settings instead, pressing the back button reloads the
previous page anyway and so any changes are automatically applied, which seamlessly
eliminated the issue.

Program output
W satellite switch test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
72 Satellite toggle test Toggling between PASS (see program output)

map styles via
settings should apply
the appropriate map
style on the map.

Iteration Review
Met requirements: N/A
Changes: Added satellite toggle

Next steps: The route

Iteration 9 - Styling ICAO route and route generation sections
route.css
HICAOrouteq{

padding: 5px;

background-color: var(--bg);

color: var(--text);

height: 100%;

width: 100%;

border-radius: 10px;

resize: none;

font-family: 'Manrope’;

font-size: 14px;

border: 1px solid var(--onhover);
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HAL twinkle {
margin-right: 6px;

vertical-align: middle;

ttroutePrompt {
padding: 5px;
margin-top: 10px;
background-color: var(--highlight);
color: var(--text);
border-radius: 10px;
resize: none;
font-family: 'Manrope’;
font-size: 14px;
width: 100%;
height: 76.5%;

Hroute_generator {

display: grid;

grid-template-columns: 1fr 1fr;

gap: 10px;

HrouteOutput {
background-color: var(--bg);
color: var(--text);
border-radius: 10px;
resize: none;
font-family: 'Manrope’;
font-size: 14px;
width: 100%;
border: 1px solid var(--onhover);

HgenerateRoute {
color: var(--text);
background-color: var(--onhover);
border: none;
border-radius: 10px;
padding: 10px;
font-size: 16px;
cursor: pointer;
width: 100%;
font-family: 'Manrope’;

margin-top: 5px;

tgenerateRoute:hover {




background-color: var(--primary);

route.htmli

2" rows="4" cols="58" placeholder="5tart typing

What I did

Before I moved onto the routing section of the route tab, I decided to finish off the styling
for the page. Generally, there were not many issues in doing this and I managed to get it
exactly matching the design, the only difference being that I added an outline around any
text boxes that matches the color used for hovering over a button (i.e --onhover).

Other things worth mentioning included the use of the <textareas> element instead of the
simple <input> element, which allowed for bigger boxes that could be styled freely as seen
below.

Why I did it this way

The sole reason I've done this styling first before thinking about the route is because the
ICAO route and the route generator work hand-in-hand, and both must be considered when
finding out the optimal way of storing the user’s route of choice. Given that this requires the
use of available UI to input/output these routes, if I never finished the UI, the testing will
be done on what won’t be the final appearance, which is slightly inconvenient. Especially
since in this case, the UI has no effect at all on the way the route will work, not doing it now
all of a sudden becomes more of a missed opportunity to make a later coding experience
much easier and smoother, as each time you’re already experiencing the final product.

The outlines on the text boxes will become a consistent feature throughout each page. From
my perspective I think it makes the UI a little cleaner and is more aesthetically pleasing to
the user. It also just makes them easier for the user to see them as input boxes rather than
something else potentially. It's key that I keep the design like this onwards to avoid
mishaps where the user expects an input but instead gets a button, or something unusable,
etc.
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Program output
AIVFR UTC 22:37 | LOCAL 23:37 @
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Route Setup ©® 10.0NM =
From: EGSC CAMBRIDGE 9 To: EGML DAMYNS HALL
Alternate: EGKL DEANLAND

Start typing a route in ICAO format, or generate aroute below.

2z D3

&

A

+, Route generator

Type a prompt here or just press ‘Generate’ to
generate aroute based on the current route
setup. You can then edit it there and then,
either manually or with another prompt.
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Known Limitations / Missing features
e Route generator and route not functional
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Test Test Description Expected Outcome Actual Outcome
No.
73 Route Tab design The final design of the

comparison

route tab should

match the layout of
that planned in the
design. o

Iteration Review

Met requirements: N/A

Changes: Added outline to input boxes
Next steps: The route plan

Iteration 10 - Route Plan: Drawing on the map

This iteration is primarily supposed to be dedicated to me finding the proper way to
establish a full route that is compatible with the map. This is key, because the route needs
to be able to be shown on this map, not just the route itself. Ideally it must be so that when
the route is edited, the map updates with said edits.

route.js
addLine(startCoords, endCoords) {

polyline = L.polyline([startCoords, endCoords]).addTo(map);

return polyline;

if (mapst
mapTil

L.map( ‘'ro
center: [51.505, -0.09],
zoom: 9,
layers: [Bas
}); addLine([51.

What I did

To start off things, I decided to find out how to draw a line onto the map. The leaflet quick
start guide also has a tutorial for this, and so I decided to quickly paste it into my code and
test to see if it works, which it did. From what I saw, I thought that since a line can take
coordinates, a function would allow me to put in the coordinates of the line I
would like to make on the map and have it drawn.
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Why I did it this way

I started with finding out how to draw a line because the route revolves around how it can
be represented on the map. If I started with thinking of the other parts of the route first
without considering the map, I would have a hard time trying to figure out how my
ready-made solution to the route would be able to be drawn onto the map, which would
take a lot of time and effort.

Program output

Map (no line shown)
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r
1 Horle ]
\ & ) 1 Royal Tunbrdge
g, | {East Grinsteag ‘1\ wells,

~Crawley 1 X =
N r"f _____ T L, L

F12 DevTools

o'MapCr‘PatlunErmr‘ TypeEr‘ror‘ t.addLayer is not a function
at e.addTo (La
at addlLine (r

(anonymous ) @ route.js:285
Promise.catch
(anonymous) @ route.js:284

Promise.then

(anonymous) @ route.js:1480

Known Limitations / Missing features
e N/A
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Test Test Description Expected Outcome Actual Outcome
No.
74 Line drawing test The addLine function

should draw a line on
the map linking the
two parameter
coordinates. i

(anenymous) @ route.js:140

Promise.catch

(anonymous) @ route.js:204

Error Analysis & Fixes

Test No: 74
Failure Description: TypeError appears and line not drawn on map.

Cause: Unknown. I have been searching everywhere for the solution but nothing seems to
be helping - a lot requires me to re-write my code in an undesirable way.

Fix: Since the line worked without the function, I’ll try keeping it like that and finding a way
to still be able to draw a line that was pre-defined elsewhere (so that the route can be made
elsewhere then put into this, so that the lines are then drawn for that route)

Justification: The aim is to have some sort of way to pre-define the route. Carrying on with
making this addLine function work wouldn’t be smart because the changes required to
make this work may influence other parts of my code. Going off of what already works
ensures that not much has to be changed, which makes it easier for me.

Iteration 10.5 - Eliminating the TypeError

route.js
if (mapStyle == 'normal' && theme == 'light') {

mapTilerLogo.style.display = "none";

map = L.map('routeMAP', {

center: [51.505, -0.09],
zoom: 9,
layers: [Basemap, OpenAIP]
1) line = L.polyline([[51.722000, ©.154000], [51.571000, ©.696000],
[50.835556, -0.297222]],
{ color: '#fOF' }).addTo(map);

Here, I’ve just put the same code under the map generation code, which draws lines
between three airports, whose coordinates I got from OpenAIP. This actually did draw on
the map as you will see, which means, I would only need an array of coordinates for the
route store it in a variable, and just replace the coordinates with that variable, to get
something like this:

line = L.polyline([route_coords],

{ color: "#fOF' }).addTo(map); //not yet coded just typed up here
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This means that I can do anything to formulate a route so long as I can get the coordinates
for each point and store them here.

Program output
e

2
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Test Test Description Expected Outcome Actual Outcome
No.
75 Line drawing test A line should be drawn

on the map between
North Weald,
Southend and
Shoreham airports.

Rye
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Battle
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___Hasfings
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Iteration Review
Met requirements: N/A
Changes: Removed addLine() Function

Next steps: Making, storing and drawing a route.

Iteration 11 - Route Plan: Drawing the Departure-Arrival line

app.py

@main.route("/get-avCoords", methods=["POST"])

get_avCoords():

data = request.json.get("data")

headers = {

"x-openaip-api-key": api_key_openaip
}
params = {

"search": str(data)

urlAirports = "https://api.core.openaip.net/api/airports"
urlNavaids = "https://api.core.openaip.net/api/navaids™

urlVrps = "https://api.core.openaip.net/api/reporting-points"

response_airports = requests.get(urlAirports, headers=headers, params=params)

response_navaids = requests.get(urlNavaids, headers=headers, params=params)

response_vrps = requests.get(urlVrps, headers=headers, params=params)
data_airports response_airports.json()

data_navaids = response_navaids.json()

data_vrps = response_vrps.json()

airport = data_airports["items"][0]

navaid = data_navaids["items" ][9]

vrp = data_vrps["items"][0]

icao_code = airport["icaoCode"]

navaid_name = navaid["name"]

219



navaid_country = navaid["country"]

vrp_name = vrp["name"

vrp_country = vrp["country"]

if icao_code == data:

return jsonify({"coordinates" : airport["geometry"]["coordinates"]}), 200

elif navaid_name == data:
if navaid_country == 'GB':
return jsonify({"coordinates" : navaid["geometry"]["coordinates"]}), 200
else:

return jsonify({"error": "Point not found in UK database"}), 400

elif vrp_name == data:
if vrp_country == 'GB':
return jsonify({"coordinates" : vrp["geometry"]["coordinates"]}), 200
else:

return jsonify({"error": "Point not found in UK database"}), 400

else:
return jsonify({"error": "Point not found in UK database"}), 400

@mwain.route("/add-waypoint”, methods=["POST"])
add_waypoint():
waypoint = request.json.get("waypoint™)
session["flight data™]["flight"]["route”].append(waypoint)
session.modified =
return jsonify(session["flight data"]["flight"]["route™]), 200

sT°])

route.js
arrivalAlrport_name.textContent = airportDetal

departureCoords = fetchAvCoords(departureAirport_code.value);
arrivalCoords = fetchAvCoords{arrivalAirport_code.value);




add_waypoint(waypoint) {

response wait fetch("/add-waypoint™, {

method: "POST",
headers: {
"Content-Type"”: "application/json”,

body: JSON.stringify({ waypoint: waypoint
s

if {!response.ok
throw

} catch {(error) {
showAlert("An error occured whilst adding the waypoint. Please try again.”
return g

fetchAvCoords(point) {

response = await fetch("/get-avCoords"”, {
method: "POST™,
headers: {
"Content-Type": "application/json”

]

body: JSON.stringify({ waypoint: point }),
b

if (!response.ok
throw

lata = await response.json();

ata;

} catch (error) {
showAlert ("l les [ name and location of your waypoint and try again.”);

>
return H

add_av(avPoint) {
AvCoords = await fetchAvCoords(avPoint);
await add_waypoint(AvCoords);

What I did
The first thing I wanted to work on drawing was that line from the departure to the arrival

aerodrome. This gives the user a good idea of where they’re travelling before they begin to
input any turning points.

For this to work, I needed a way to add a waypoint’s coordinates to the route, which is an
array now added as a value in the session data file. OpenAIP allows the user to get
airports, navigation aids and reporting points, all which can be used to navigate. Since
future waypoints may be of any of these types, I've decided to make one function that
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accounts for all 3 types of aviation-related waypoints, called [ IENEISTI®), Which, fo be
very brief, runs the API 3 times, each for airports, navigation aids, and reporting points,
and checks which one of them matches the data inputted, and then returns the relevant
coordinate for that point if the country they’re situated in is indeed within the UK.

These coordinates are taken back to the fronted js, which can then be immediately added
to the route via the ElIEN/Jeiijd@®] function, which sends the coordinates back to the
backend to be added to the route array via the session.

Why I did it this way

The logic for adding the departure-arrival line was to have it done after the arrival
aerodrome was inputted in. Most likely, the user will have put in a departure aerodrome
first before entering, and so this makes it easier in the sense that I don’t need to make a
button to ‘start drawing’ the route or something.

I could have also waited to draw the whole route once the route was actually finished. This
could in theory make some things easier, but I'd rather make the route as the user updates
it to match what I planned on the design. Also, it can take a while to iterate through a long
route list and search for all the waypoint’s coordinates.

Program output

ailed to load resource: the server responded with a
status of 588 (INTERMAL SERVER ERROR}

File "/workspaces/AIVFR/AIVFR/app.py", line 348, in get avCoords

navaid = data_navaids["items"][9]

IndexError: list index out of range
127.0.0.1 - - [25/0ct/2025 ©9:36:34] "

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
76 Departure — Arrival route When the arrival -
line drawing test aerodrome is entered,

the departure and
arrival airport
coordinates should be
added to the route
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Error Analysis & Fixes

Test No: 76
Failure Description: Index error occurs when trying to fetch the airport’s coordinates

Cause: Currently unknown but most likely to do with what’s been sourced out of the API,
perhaps something erroneous happened that meant no airport was outputted?

Fix: Check the data imputed to make sure it's the airport code (so the input is clean), then
check outputs being made by the API to determine if the API data has been outputted
correctly or even fetched at all.

Justification: I could also revert to having the code go through the entire process one by
one (instead of doing 3 things grouped at very short intervals) but this lengthens the code
and makes it inefficient. There should be a way to do it in my method that allows the data
to be searched for swiftly rather than running a whole function a bunch of times, only for it
not to work, for example.

Iteration 11.5 - Eliminating the IndexError in the API fetch

Once I verified that the input was ok, when I checked the API output there was nothing. So
I looked before the API was called and I noticed the error.

These lines of code:
@irport = data_airports["items"][0]

navaid = data_navaids["items"][O]

vrp = data_vrps["items"][0]

Take the first group of items from the “items” array that contain the main info for each type
of point. (e.g. name, location, etc). They however rely on these lines of code:

data_airports = response_airports.json()
data_navaids = response_navaids.json()

data_vrps = response_vrps.json()

Which parses the retrieved data into a json format, but these rely on these lines of code...

response_airports = requests.get(urlAirports, headers=headers, params=params)
response_navaids = requests.get(urlNavaids, headers=headers, params=params)

response_vrps = requests.get(urlVrps, headers=headers, params=params)

Which will only pass data if they find a matching name from the parameters (i.e, the data).

Essentially what was happening is that, the first time it ran the airports data request, it
worked as the parameter matched the identifier for an airport. But when it moved on to get
the request to a navaids, it returned nothing, (since there was nothing that matched), and
so that got parsed into nothing (I know this because the output was just this: {}), which

caused the index error when the line [EVCEGEERGEVERGEVER S IRERLIEREILZ]]| runs which,

because of the way I structured the code, must run.
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The obvious fix for this was to use try blocks, and instead of if statements an
statement allowed me to catch those index errors as a failed attempt to find
the waypoint in the database, and so instead of stopping the code right there, it moves on
to try the next option. Now the refined code looks like this:

app-py

airport = data_airports[”i
icao code = airport[”
if icao code == data:
return jsonify({"coord "o etry”][" tes"]}), 200

navaid = data nmavaids[“1i
navaid name = navaid["name
navaid country = navaid[
id name == data:
f navaid country ==
eturn jsonify({ ates” : pavaid[”

'n jsonify({ not found in UK d:

t Ind

vrp = data_vrps["i

vrp_name = vrp[”

vrp_country = vrp[
name dat

turn jsonify({

dinates™ : vrp

return jsonify{{’ r": "Point not found in UK dat

nt Ir'
return jsonify({"error”: "Point not found in UK

As you can see each item is a try block, with trying to find the waypoint in the index as the
first instruction. If an index error is brought for finding an airport, then ‘try’ find a
navigation aid. If that brings an error too, ‘try’ find a reporting point. If that fails too, then
throw an error, because it was not found in all 3 cases meaning the input was invalid.

Program output

W map drawing test.mp4
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Test Test Description Expected Outcome Actual Outcome
No.
77 Departure — Arrival route When the arrival PASS (see program output)

line drawing test

aerodrome is entered,
the departure and
arrival airport
coordinates should be
added to the route

Iteration Review

Met requirements: N/A

Changes: Used try blocks instead of if statements

Next steps: Adding cities and aviation features to the route

Iteration 12 - Route Plan: Adding cities and aviation features to

the route

route.js

@main.route(”
get_cityCo
city =
api_url = °
response = re

, headers={

if response.status_code == req s .codes

data = response.

if data:

son()

".format{city)
: api key api ninjas})

city info = data[@]

name = city_info.get( name’)

country = city_info.get('c
latitude = city info.get('la
longitude = city_info.get('1

if name.lower{) == city.lower()
return jsonify({
"name”: name,

country == "GB":

inates" : [latitude, longitude

"City not found"}),

not found”}), 468
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cument .getElementById("
= document.getElementById(

Form.addEventListener( s
.preventDefault();

reload map

method
headers:
body:

.addEventListener{ ' c]
.classList.add
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reload map() {

if (map
try
map.off();
map.remove( ) ;
catch (error
console_warn{"Error removing map during reload:", error);
showAlert('An error occured. Please reload the page’)

map =

ioad_mapi:;

add city(city) {

response = await fetch("/get-cityCoords™, {
method: “POST",
headers: |
"Content-Type":

Eody: JSON.stringify({ city: city

!response.ok
throw Error{“Network r

await response.json();

await add waypoint(data.coordinates);

- catch (error) {
shawAlert("Error fetching city details. Pl 1 r city name is correct.”
return H

»

route.css
#ICAO_route {

display: grid;
grid-template-columns: 1.5fr 1fr;
gap: 10px;

height: 160px;

H#addWaypointContainer {
padding: 10px




.waypoint_choice, #addWaypoint {
width: auto;
font-family: 'Manrope’;
height: auto;
font-size: 13px;
padding: 7px;
border-radius: 8px;

.waypoint_choice {
background-color: var(--onhover);
margin-bottom: 10px;
padding-left: 11px;
padding-right: 11px;

#taddWaypoint{
width: 100%;

background-color: var(--bg);

HsearchWaypoint {
width: 100%;
margin-bottom: 10px;
height: 30px;
border-radius: 5px;
border: 1px solid var(--onhover);
background-color: var(--bg);
font-family: 'Manrope’;
padding-left: 5px;

H#route_plan {

margin-bottom: 10px;

#CityOrTown.active, #avFeature.active {

background-color: var(--primary);

route.htmli

id="ICAO_route" class="routeItem"

id="route_plan">Route Plan

id="ICAOroute" name="ICAOroute" rows="4" cols="50" placeholder="Your

route will appear here."

id="addWaypointContainer"




button class="button waypoint_choice {{ 'active' if settings.waypoint_addType ==
'City/Town' else '' }}" id="CityOrTown">City/Town</button

span><button class="button waypoint_choice {{ 'active' if
settings.waypoint_addType == 'VRP/NAVAID/Airport' else '' }}"
id="avFeature'>VRP/NAVAID/Airport</button span

form id="addWaypointForm" enctype="multipart/form-data"

input id="searchWaypoint" type="text" name="searchWaypoint" placeholder="{{

'"Enter a City or Town name' if settings.waypoint_addType == 'City/Town' else 'Enter ICAO code,
Navaid or VRP' }}" value=""
span><button type="submit" class="button TARGET" id="addWaypoint">Add to

Route</button span
form

div

div

What I did
Map refreshing

The first thing I needed to be able to do before I continued was to have the map be able to
update without me having to reload the page. The simple way to do this was to use the
built-in command, which just removes the whole container, then, reload the map
with the new settings. This worked initially, but it broke because when the container got
removed there was no container to initialize the map on anymore, which made things a
little more difficult. The final solution was to do the same methods of using .remove, but
instead of just leaving it like that, I re-initialize the map by setting it to null, that way the
map remains unloaded but initialized. I then encased all that map creation code from
before into a single function, which I then ran again at the end of the
function to load back up the map with any existing changes.

Adding a city

As well as being able to navigate through airports and navigational aids, the user can also
navigate using reference to major landmarks such as cities and towns, which is extremely
common when flying in Visual Flight Rules.

To add a city was just about the same process as adding an aviation feature. I used a cities
API to get the cities, and used their provided guide in app.py to ensure I called it properly.
Then, with the city found to be matching the inputted value, I grab the name (to be added
to the user-readable route), the country (to verify that it’s in the UK), the latitude and the
longitude. If the country is indeed in the UK then it sends all 4 of those data values back to
the frontend, where add_city adds the respective uses of the sent in coordinates and adds
them to the route via the add waypoint function.

The new route-picking design

In this process, I had to completely re-design the ‘ICAO Route’ section, which is now just
the ‘Route plan’.

The route plan section now looks like this:
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https://api-ninjas.com/api/city
https://api-ninjas.com/api/city

Route Plan _
City/Town

Your route will appear here.

Enter ICAD code, Navaid or VRP

Add to Route

In the Big box, the route plan in an English format is written as the route is created. To the
right, The user has the option to manually adjust their flight plan. If they want to add a city
or town they select the city or town button, which has an eventListener attached to it so
that the relevant setting in the session changes and the styling also changes. The logic is
identical to the satellite-normal map toggle I implemented earlier.

Depending on the type of waypoint the user wants to add, pressing the ‘Add to Route’ will
do something different, as seen in the function attached to the button’s eventListener. This
ensures the user can add city and aviation-related waypoints seamlessly.

Why I did it this way
Reasoning for abandoning the route in ICAO format

To put it simply, the International Civil Aviation Organisation (ICAO) has a standardised
way of writing a flight route. It looks a little bit like this:

MO 8 2 F.35:0: ""BASURA BASUR 5462 ALMA/N0490 F350 B416
SHJ A418 KASOL/NO4BIF390 A418 SYZR 659 ISN R654 ZAJ 6208 UMH

6781 BONAM VG681 VAN ULB52 UDROS UZ117 KOMAN UL602 NERDI UT4 |
DEGET ULB51 SUBES UL610 BATTY UL60B LOGAN LAM3A :
<<=

This is something similar to what the airliners use, which have different names for defined
waypoints (e.g the waypoint DEGET) or high-level airways (e.g airway UL852). These are
just defined points on a map and don’t represent visual points on the ground, as the planes
that use these routes operate using Instrument Flight Rules and not Visual Flight Rules.

For my purposes of flying visually, however, it's very different. For example, a flight from
North Weald Airfield to Brighton City Airport, I might want a route that goes over visual
reference points, such as:

(Not in ICAO format)

North Weald Airfield (EGSX) -> Chipping Ongar -> Queen Elizabeth II Bridge -> Royal
Tunbridge Wells -> Eastbourne -> Brighton Marina -> Brighton City Airport (EGKA)

However, in ICAO format, such a route looks like this...

EGSX DCT 5143NO0015E DCT 5128N0O0016E DCT 5108NO0016E DCT 5046NO0017E DCT
EGKA
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..Which is not readable by the user as it just gives the coordinates. Turns out visual
reference points don’t count as waypoints when they’re put in ICAO format, it's just a point

on the map.

Program output

W Route crafting test.mp4

Known Limitations / Missing features

e Route does not appear in big box
e Cannot remove from route
e Start and end aerodromes not integrated in the normal route creation
e Cannot append from a chosen index
Test Test Description Expected Outcome Actual Outcome

No.

78 Route Crafting fest

When ‘City/Town’ is
selected, typing
correctly and adding
the waypoint should
add the relevant city.
The same should
apply to the
‘VRP/NAVAID/Airport’
button.

PASS (See program output)

Input Validation Tests

Test Data

Expected Outcome

Actual Outcome

Putting the name of a city
when an aviation feature is
expected

An error should occur
stating the waypoint is
not found.

PASS (See full test video)

Putting the name of an
aviation feature when a city
name is expected

An error should occur
stating the city is not
found.

PASS (See full test video)

Putting in a town that does
not exist (Any random text)

An error should occur
stating the city is not
found.

PASS (See full test video)

Putting in an aviation
feature that does not exist
(Any random text)

An error should occur
stating the waypoint is
not found.

PASS (See full test video)

Full test video: W Waypoint drawing validation tests.mp4
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https://drive.google.com/file/d/15TfgMZf_XZcz7_4DVZt-Sw0FROH0YygW/view?usp=drive_link
https://drive.google.com/file/d/1Me_zS6osi9QRvOb5nWsG-k-0saghleZj/view?usp=drive_link

Iteration Review

Met requirements: (Aim partially complete) Link the route to the session and allow it to be
edited at any time by the user

Changes: Route no-longer in ICAO format by default

Next steps: Indexing, editing and crafting an entire route

Iteration 13 - Route Plan: Crafting an entire route with indexing

route.htmli

addo
type="sub GET" i "action" value="add">Add waypolint</button
button type="submit" class= ton TAR id="r y nt" name="action" value="remove">Remove waypoint

@main.route("/ point", methods=["POST"])
def add_wayp t()
waypoint = request.json.get(" int")
name = request.json.get("nam

add;index = len(session["flight_data"]["flig t"][”|uuté_namez"1) -1

if add_index %: 0:
session["flight_data r s"].append(name)
session["flight_data flight"]["route"].append(waypoint)

else:
session["flight_data"]["fli "1["route_names"].insert(add_index, name)
session["flight_data"]["flight"]["route"].insert(add_index, waypoint)

session.modified = True
return jsonify(session["flight_data"]["flight"]["route"]), 200

@main.route("/ oV yint”, methods=["POST"])
f remove_waypoint(
index = request.json.get( ointIndex") #

try:

session["fl t_dat 1ames" ] .pop(index)
session["fl t_da t"1["route"].pop(index)
session.modified = True
return jsonify(session["flight data"]["flight"]["rou

xcept IndexError:
return jsonify({"error": "Inv:

route.css
t#taddOrRemoveWaypoints {

display: flex;

gap: 5px;
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#tremovelWaypoint:hover {
background-color: hsla(@ 100% 50% / 0.6);

ttaddWaypoint, #removeWaypoint {
background-color: var(--bg);

font-family: 'Manrope’;

waypoint = document.getElementById('searchWaypoint")

document.getElementById('addWaypointForm").onsubmit = (event) {

event.preventDefault();

actionValue = (event.submitter && event.submitter.value) ||

FormData( ).get('action');

if (actionValue === ‘remove') {

fetch('/get-flight")
.then(response response.json())
.then( data {
route_names = data.route_names;

WaypointIndex = route_names.indexOf(waypoint.value.toUpperCase());

if (WaypointIndex == -1) {
showAlert("Waypoint not found in the current route. Please check the name
and try again.");

waypoint.value =

return;

} else if (waypoint.value.toUpperCase() == data.departureAirport code ||
waypoint.value.toUpperCase() == data.destinationAirport_code) {

showAlert("You cannot remove the departure or arrival aerodrome from

waypoint.value =

return;




try {
response = await fetch("/remove-waypoint", {
method: "POST",
headers: {
"Content-Type": "application/json",
Ts
body: JSON.stringify({ waypointIndex: WaypointIndex }),

)5

if (!response.ok) {

throw Error("Network response was not ok");

} catch (error) {
showAlert("An error occured whilst removing the waypoint. Please try

return

waypoint.value = 8
reload map();
update_route_names();

1)

} else if (actionValue === 'add') {

fetch('/get-all')

.then(response response.json())

.then( data {
addType = data.settings.waypoint_addType;
departureAirport = data.flight.departureAirport_code;
destinationAirport = data.flight.destinationAirport_code;

route names = data.flight.route_names;

if (route_names.includes(waypoint.value.toUpperCase())) {
showAlert("This waypoint is already in the current route. Please choose
another waypoint.");

waypoint.value = 5

return;




if (waypoint.value.toUpperCase() == departureAirport ||
waypoint.value.toUpperCase() == destinationAirport) {
showAlert("You cannot add the departure or arrival aerodrome as a
waypoint.");
waypoint.value = '';
return;

} else if (departureAirport ==

|| destinationAirport == '") {

showAlert("Please make sure both departure and arrival aerodromes are set
before adding waypoints.");

waypoint.value = 5

return;

if (addType == 'City/Town') {
await add_city(waypoint.value);

waypoint.value = 8

} else if (addType == 'VRP/NAVAID/Airport') {
await add_av(waypoint.value);

waypoint.value = 5

reload_map();
update_route_names();

What I did
To finish off the route plan section, there were still a few things left to complete regarding
crafting the route:

Route in readable format

To provide the route in a readable format to the user in the big box, the simplest solution
was to utilize what was already available for me to use. In this case, since I already made
both coordinate-searching algorithms return the name of the place along with its
coordinates, I edited the add waypoint functions in route.js so that it takes two
parameters, the coordinates and the name of the waypoint. Then, in the add_waypoint
function in app.py, I changed it so that it also takes the name and adds it to a separate
new array, [RIRTIEIEE. In this sense, I can expect any edit made to to be reflected in
TS, where route is abstracted from the user. The array is then shown in the big box,
with (put join thing here) allowing it to be formatted nicely making it of use to the user.

Adding with proper indexing

This ‘indexing’ issue I keep mentioning refers to the need for the waypoints to be added in
between the departure and arrival aerodromes, as these won’t change. This meant that a
pointer that points to the waypoint index at which a new waypoint will be appended fo,
must be added.
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This is the purpose of the [FEIERERY, Which is set to always be one less than the total length
of the array. This way, it always points to the waypoint before the last, which means adding
a waypoint will append it to the second last waypoint which gives us what we need.

Removing a waypoint

To remove a waypoint, the user simply enters the waypoint in the route and clicks ‘Remove
waypoint’. This button is attached to the same form, and over in route.js whether to remove
or add a waypoint is determined by what is in the ‘value’ attribute of the button.

The algorithm takes the index of the waypoint to be removed, checks that it exists (i.e the
index is not -1), and then sends off the index to the backend in app.py which takes the
index and removes the relevant item in both arrays (coords and names) since they have the
same index.

Why I did it this way

The alternative to removing a waypoint was to use a toggle in the header to define whether
pressing the button either adds or removes the waypoint. This however required more
styling in that the tooltip had to change, the ‘Add waypoint’ button had to change to
‘Remove waypoint’, and the city/aviation feature had to be at least greyed or faded out to
show that a selection in this case doesn’t matter. This would have actually looked nicer, but
it fakes more time, and in this instance time matters most. Just using a normal button was
nice and quick and I could simply attach that to the remove waypoint algorithm without
changing anything extra in HTML than what is required.

I also could have made the remove waypoint algorithm as a function in itself, and this is
how it was originally, but unfortunately, this caused errors when it came to reloading things
in order. The map would refresh itself quickly before the route could even apply the
changes, and using asynchronous functions didn’t work in this case. So to keep it simple,
I’'ve decided to just put it here, the main reason being that it won’t be required anywhere
else but here.

Program output
W Full Route crafting test with removal.mp4

Known Limitations / Missing features

- Retained Limitations -
These will be touched upon in the Limitations section of the Evaluation.

The (manual) route plan section part is complete, however with two quite big limitations
that I have decided to retain within the program due fo time constraints.

e Inability to add a waypoint from any index/point in the route (only can add from
last waypoint)

e Inability to change the departure/arrival aerodromes unless the entire route is reset
(by making a new flight)
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https://drive.google.com/file/d/1TPeV4gvWhRvuAhmLQokiH__zRbXbp3Ce/view?usp=drive_link

Test Test Description
No.

Expected Outcome

Actual Outcome

79 Full route crafting test

Users should be able
to fully craft an entire
route using a mixture
of cities and aviation

features as waypoints.

PASS (See program output)

80 Waypoint removal test

Upon pressing the
‘remove waypoint’
button with a
waypoint typed in, the
waypoint should be
removed from the
route.

PASS (See program output)

Input Validation Tests

Test Data

Expected Outcome

Actual Outcome

A duplicate waypoint

An error should occur
stating that the
waypoint is already in
the current route.

PASS (See full test video)

The departure or arrival
aerodrome

An error should occur
stating that the
departure or arrival
aerodromes cannot be
added as waypoints.

PASS (See full test video)

Removing the
departure/arrival
aerodrome

An error should occur
stating that this is not
possible and to start a
new flight.

PASS (See full test video)

Removing a waypoint that
doesn’t exist in the route.

An error should occur
stating that the
waypoint was not found
in the current route.

PASS (See full test video)

Adding the
departure/Arrival
aerodromes again (pressing
enter twice upon inputting
the arrival aerodrome)

An error should occur
stating that the
departure/arrival
aerodromes already
exist.

PASS (See full test video)

Full test video: W Route crafting validation
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https://drive.google.com/file/d/119hKXqQT3b2aRy9G5h98lYeetqw93LrI/view?usp=drive_link

Iteration Review

Met requirements: Essential feature complete: Route map

Success criteria item complete: Map with route Visualisation

(Aim complete) Link the route to the session and allow it to be edited at any time by the
user

Changes: Remove waypoint button added with functionality

Next steps: Route generation

Iteration 14 - Route generator: Initial Test
app.py

etchRole(type):

return role

@main.route("'/ ) methods=["
prompt():

type = est.json.get ("t
text = t.json.get ("

client = OpenA

response = client.responses.create(
model 4.1",
input=[

fetchRole(type),
: text
)

response = response.output[e].content[@].text

return jsonify({" ": response}), 208

*": str(error)}), 480
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basePage.js

method )
headers: { 1tent :
body: N.stringify({type:

1
Irls

return data. anse;

} catch (error) {
console.log(error);
showAlert("An Er

return H

route.js

e = document.getElementById(’
ocument.getElementById(’
document.getElementById( "

rate.addEventListener( 'click’,
i led =

prompt( " , routePrompt.value

Se;

What I did

The first thing was to get the API up and running. Out of all the APIs, OpenAl provides the
most extensive API documentation that makes making requests using their API very
simple, so that wasn’t so much of an issue. I implemented the algorithm,
which required no adjustments, and put placeholders for now, specifically the ‘user’ role
instead of the actual role of the route generator Al

The purpose of this test was to get AI-generated content in its respective output box,
prompted by whatever was typed in the input box when the ‘Generate Route’ button was
pressed. In app.py the m algorithm takes the sent in text and role type from

in the frontend, and then uses those in the API request. Once a
response is outputted it’s sent back to the prompt function in the frontend and the frontend
function returns the response as a string, which can then be put info the output box to be
shown on screen.

239



Why I did it this way

I used ‘user’ as the role instead of typing up the actual role because this is a test of making
sure the API works, not tailoring the AI to generate specific things. Thus, it is unnecessary
to write up a role (which requires thought) as it would mean I would need to test that as
well, and this also requires full integration of the AI with the route, all of which will be done
later and not now.

I decided to write up the frontend prompt function in BasePage.js because it won’t be the
only time I'll need to access it. Having it here as an export function allows me to import it
on any page and so whenever I need to use the API I can just use the function without
having to re-write the whole thing again, which wastes time.

Program output

+. Route generator Hello! % I'm here and ready to help with

any questions or tasks you have. What
would you like to test or talk about

today?
b

Hey! i'm testing your functionality. Say
something!

Generate Route

W AT route initial test

Known Limitations / Missing features
e Al not connected to route
e No tailored responses
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https://drive.google.com/file/d/1JaIYFzhX_XPOebY5SDXiK2HpvP31z17V/view?usp=drive_link

Test Test Description Expected Outcome Actual Outcome
No.
81 AI generation initial test Upon typing in a
g p y-p g . +. Route generator Hello! & I'm here and ready to help with
prompT n The |npuT Hey! fm testing your functionality, Say any questions or tasks you have. What
bOX dnd preSSing something! 3 :v;t;\;jvyau like to test or talk about

‘Generate Route’, an >

Al generated
response should
appear in the output
box.

Generate Route

Iteration Review

Met requirements: N/A
Changes: N/A

Next steps: Tailoring prompts and AI output for route integration

Iteration 15 - Route generator: Prompt and output making
app.py

ai_roles.py

fetchRole(type):

if type == 'Route’:

role =

GLOBAL INSTRUCTIONS:

You are an aviation routing assistant that generates VFR routes within the United Kingdom.
ou must follow these rules strictly:

Flight rules:

You produce Visual Flight Rules (VFR) routes only.

Waypoints may only be UK airports (ICAO only), Navaids (identifier only), VRPs (full official

VRP name), or cities/towns.

Airspace considerations:

You must consider controlled and restricted airspace.

Your route should avoid infringements or clearly justify routing through controlled airspace if

appropriate.
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You do not consider: weather, fuel, performance, mass & balance, NOTAMs.

Format rules:

A1l waypoint names in route_names must be UPPERCASE ONLY.

Airports must use ICAO codes (e.g., “EGSU”).

Navaids must use their official identifier (e.g., “LAM”).

VRPs must use their full published names (e.g., “LONDON GATEWAY PORT”).

Coordinates must be in decimal degrees, latitude then longitude, e.g. 51.7212, 0.1543.

Output format:
You must respond only in the following JSON format:

"route_names": ["WAYPOINT1", "WAYPOINT2", "..."],
"route": [

[LAT, LONJ,

[LAT, LON]
1,

"justification": "text explaining the routing, airspace considerations, and any threats."

Threat awareness (TEM-style):

In the justification, always include any potential threats, such as:

Proximity to controlled airspace
RPs close together

Terrain awareness (basic, no wx)

Intensively used training areas

Noise-sensitive zones

elif type == 'Brief':
role = 'ROLE FOR BRIEF'

elif type == 'Navlog':
role = 'ROLE FOR NAVLOG'

return role
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-then
.then
= FlightData.departur rt_code;
FlightData.d onAirport_code;

console. log(
output.textContent

What I did

Making the prompts was a little challenging, as you never know what will give the output
you require. The main thing was to ensure the generated routes consider the relevant
factors, and that it is output in the correct format. I also needed the ability to pass in the
relevant route info. This could be done from either the frontend or backend, but I have
decided to use the frontend.

There are 3 main prompts being used here, the global prompt, the prompt that uses an
existing route and the prompt that uses just the departure and arrival aerodromes. The
global prompt, which itself was AI generated, provides the structure of the output and all
that the AI should consider before providing a response. This is stored in the ‘Route’
category in the fetchRoles() function. Then, the 2 other prompts specifically ask the AI to
generate a role based on either the user’s input, or just the departure/arrival aerodromes if
the user hasn’t input anything.

Then in app.py these prompts are concatenated together to form one prompt that is then
sent to the AI I had the concept of ‘role’ a bit incorrect, as I was essentially giving it
instructions in a place where I was supposed to explain its function. So this meant I needed
to put the global prompt alongside the main prompts, so they can actually be read and
acted upon instead of ignored.

Why I did it this way

has been placed into a new file called ai_roles.py. This is simply because the
global prompt is very large and I didn’t want to place it in app.py, as it could potentially
make things harder to read. The file will get even larger with other prompts so decided it
was feasible to have it separate instead.

Using AI to generate the global prompt was the best option simply because I didn’t want to
miss out any instructions. When I asked ChatGPT to generate this, I specified that I wanted
such and such accuracy with the exact format you see above (json with three values). It
returned something with even more detail, proving that I would have had to constantly
update a prompt written by me as I was more likely to miss out details that could affect the
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accuracy of the output provided. Doing it this way, however, saved a lot more time and

effort and greatly improved accuracy from the get-go.

Program output (F12 Menu)
Console B

top v = Filter Default lew

"route_names": [
"EGSX",
"NORTH WEALD TOWN™,
"OMGAR™ ,
"EAST GRINSTEAD",
"SHOREHAM VRP POWER STATION®,
"EGKA"
].‘
"route": [
[51.7211, @. : f/f EGSX
[51.72@8, 8. £/ NORTH WEALD TOWM
[51.7862, 8. 5 S/ / ONGAR
[51.12 . /f EAST GRINSTEAD
[58.8327, .2732], ff SHOREHAM VRP POWER STATION
[58. .2972] // EGKA

].‘

"justification": "This VFR route departs EGSX (MNorth Weald) and uses
recognisable towns such as MORTH WEALD TOWN, OMGAR, and EAST GRINSTEAD for
easy navigation below the London TMA, keeping clear of Stansted and
Heathrow CTAs. The route avoids the London CTR/CTA and remains to the east,
descending towards the south coast. The approach to EGKA (Shoreham) uses
the prominent SHOREHAM VRP POWER STATION to remain outside controlled
airspace umtil clearance is obtained. Threats include proximity to the
northern edge of London TMA (monitor vertical 1limits), possible intensive
VFR activity around East Grinstead, and noise sensitivity near towns and
the South Downs. Extra attention is needed for airspace steps southeast of
London and along the route’s final leg near the busy South Coast."

3
Fl

Include third-party i ity: Defaultlevels * Browser Top browsers « Group br

¥ Accessibility
L4 7 Buttons must have discernible text: Element has no title attribute

<ul> and <alx must anle directle contain 2l cornnt> ar

Known Limitations / Missing features
e session not updated with generated route info
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Test Test Description Expected Outcome Actual Outcome
No.
82 Al route generation test When generate is ERROR

pressed, the Al
generates a route,
selecting suitable
waypoints and
considering as many
factors as possible. It
should appear in the
aforementioned
format.

Error Analysis & Fixes

Test No: 82

Failure Description:

2 significant errors here. Whilst an output has been made, it’s given a waypoint that doesn’t
exist: ‘SHOREHAM VRP POWER STATION’. I feared this would happen and this represents a
significant problem with the route generator. It’s essential that any aviation features given

are accurate, but it may not be able to find such accurate info.

Secondly, It has deviated from the format a little by adding what looks like comments to
the .json, which is not required.

Cause: LLM, so unable to find exact names and locations of certain points.
Fix: To fix the commenting, I'll edit the prompt to not add any comments.

To fix the accuracy error, the only solution that makes sense is to simply give the AI the
points I want it to use, with the correct names and coordinates, so that it becomes
impossible to make a mistake.

Justification: Trusting the AI to make accurate outputs based on its own ability is
dangerous, as I want to avoid providing incorrect data at all times during the use of this
tool (despite the disclaimer, stating that this should at no point be used in the real world
anyways). Thus, although it would require more work, I believe it is essential if it will mean
more accurate data will be provided that the user can actually relate with, even though it
may not be particularly practical.
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Iteration 15.5 - Fixing Al output errors

app-py

naip

min(coords|

; max ( coords
miny = min{coords
maxy = max(coords|

params_n:

: api_key openaip

coords

coords

coords

[
[
[
[

coords

.get(vrp, headers=header, params=params_vrp)
.get(navaid, headers=header, params=params_navaid)

item in data_vrp["ite

points.append(

item in data_navaid["i

waypoints.append(

“{item
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route.js

T 2 A odespaces: solid

Js route.js X JS settings.js # route.css # main-menu.css

AIVFR > JS routejs r
addEventListener
.then(
FlightData.departureAirport_code;
FlightData.destinationAirport_code;

A\ 1ro ko@l.c 0‘
\'\?3\6\“"L Lu““ﬁeoll"\&ﬁ

showAler

.textContent = "Geng

resp prompt('Route', text);
console. log(
tConten
isabled = f
extContent =

ai_roles.py
YOU MUST STRICTLY OBEY THE ABOVE FORMAT, NO COMMENTING, BRACKETS, OR ANYTHING OUTSIDE

OF THIS FORMAT OF ANY SORT SHOULD BE INCLUDED AT ANY POINT UNDER ANY CIRCUMSTANCE.

To code this solution, the first thing I needed to do was to find out how I can get select
waypoints to give to the AI. My initial thought was to use the aviation features available in
the OpenAIP database, as I knew how to retrieve them, parse them and output them so
that I could ideally just add that output to the prompt string. The problem with this is that I
wouldn’t be able to just put all 400+ aviation features in the prompt because that would
easily hit its prompt limit.

Luckily, OpenAIP has a parameter called ‘bbox’, where you can request select waypoints
within a specified box on the map. This enabled me to essentially create a corridor of
waypoints surrounding the selected departure and arrival airports, whilst also giving
enough freedom for the Al to select virtually any waypoint and still make a route solely by
its discretion.
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bbox A comma separated list of lat/lon values that define a bound box of an area of

string interest (AOI). The bbox must be defined as 'minx,miny,maxx,maxy'.

(query) Example :
7.803258324701744,48.94584024337291,10.583000555132634,49.775892568299
04

7.803258324701744,48.94584024337291,10.

With this, I created a new function get_waypoints() which requests the aviation features
(so reporting points and navaids - airports not added because they’re less likely to be
messed up) within a defined box which uses the departure and arrival aerodrome’s
coordinates. The response of this is then concatenated with the original prompt.

I also thought it'd be nice to visualise it on a real map to show how I intended it to work
and how the box is defined, and this can be seen below.

W bbox explanation.mp4

Test Test Description Expected Outcome Actual Outcome
No.
83 Al route generation fest When generate is ¢ —
"route_names": ["EGSX", "BILLERICAY LAKE", "EPPING™, "GODSTONE RAILWAY
pressed’ The AI STATION™, "DORKING", "BILLINGSHURST", "WASHINGTON INTERSECTION™,

generates a route,
selecting suitable

666

chpoin‘rs and E,. -851166666 6665:566],
. . [51.22694444444444, -

considering as many [51.015, -.451,

factors as possible. It 2181, -0.10311,

should appear in the _ : : ,

. "3 : "This route aveids all controlled airspace,

qforemen‘noned specifically keeping well clear of London City and Gatwick CTR/CTA. After
departing EGSX, the route heads southeast via BILLERICAY LAKE and EPPING,

forma‘r remaining north of the London TMA. By routing wia GODSTOME RAILWAY

STATION and DORKING, the track avoids the Gatwick airspace to the west,
then descends through rural corridors south of DORKING and via
BILLINGSHURST, bypassing busy Solent/Heathrow regions. From WASHINGTON
INTERSECTION, the route remains clear of Shoreh s ATZ and enters
circuit via the BRIGHTON MARINA VRP, in accordance with your approach
reguest. Threats include potentially busy VRPs near greater London,
terrain along the North and South Downs, and passing near noise-sensitive
zones {villages south of Dorking and Billingshurst). Maintain good

lookout for glider and parachute activity in rural stretches.™
3

Iteration Review

Met requirements: (Aim complete) Code the route generator through implementation of
fetchRole() and prompt() Algorithms

Changes: Major prompt changes for more accurate output

Next steps: Updating the route using the response
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https://drive.google.com/file/d/17QdkMc5TP9rhFBrQbZqVBkoYZfnHjkec/view?usp=drive_link

Iteration 16 - Route generator: Updating the route using the
response

route.js

response = awalt prompt(’
try {
response = JS0N.parse(response);

output.textContent = response.justification;

} catch (error) {
console.log(error);
showAlert("An e

ate.disabled = ;
textContent = "G

onse.route);
ustification’, response.justification);

const = L.polyline(route, { color: 'E#fOF' , measurementOptions : { imperial:true }})
.addTo(map)
.showMeasurements();

route.htmli

id="routeOutput">{{ flight.route_gen_justification if

flight.route_gen_ justification else '' }}

What I did

This last part was much simpler than I thought it would be, and I'm honestly relieved that
it’s all worked so well! Given that the route is outputted in json format already, all I needed
to do is parse it and then start updating each value in the session to the newly generated
routing. A new value called [geid RN MBS FReEILe]y, now contains the justification
provided by the AI, so it can be stored in the session.

Additionally, I utilized the leaflet plug-in ‘Leaflet Measure Path’ to show the distances
between the points on the map. I wasn’t able to find a way to change these units to the
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user’s units (as I don’t know how to actually retrieve these distances for my use rather than
just having them displayed), and for the sake of time, I've decided to move on.

Why I did it this way

I initially had the idea of just iterating through each item and updating the route, but this
very (very) quickly became impractical as I realised that I have to run the add waypoint
function several times to achieve this. Since the AI also includes the departure and arrival
aerodromes, I realised the entire route could just be replaced without an issue.

The distance was a big issue, and I've made the decision to move on after finding no easy
way of finding the distance between the points on the map. Initially I was seeking a
coordinate API, but they all seemed like you had to pay quite a bit and I don’t really want
to waste time looking for one. This plugin will have to do for now, although it requires the
user to convert the distances themselves.

Program output
W Full Route generation functionality test.mp4

Known Limitations / Missing features

- Retained Limitations -
These will be touched upon in the Limitations section of the Evaluation.
e Distances not displayed as planned
e Al-related limitations leading to unreliable and unpredictable route choices

Test Test Description Expected Outcome Actual Outcome
No.

84 Full route generation test The AI should
generate a suitable

route that should
generally follow the
instructions it has
been given. The route
should be shown on
the map, along with
the names of the
waypoints. All should
happen without user
input when the user
presses the
“Generate” button.

Iteration Review

Met requirements: Essential Feature Complete | Success criteria item complete: Route
Generation

Changes: Distances display

Next steps: Route setup Tooltip box
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https://drive.google.com/file/d/1ODn_plZyx7-u7YJFP59i000NU4TrhtKa/view?usp=drive_link

Iteration 17 - Tooltip Box

route.html

/ 1id="tooltip" class="modal"
liv class="tooltipContent"
: h1 id="tooltipHeader">ROUTE SETUP INSTRUCTIONS</h1

1i>To select an aerodrome, type in the ICAO code (not case sensitive) and press ENTER. Wait for the

After selecting the arrival aerodrome, the route will intialise. After this point, you must star]
li>You can manually add and remove items from the route by using the box provided. Simply select th{
1i>VRPs, navaids and airports are based upon the OpenAIP database, so use the map to access the cor
li>Please note that not all cities area available. If a city/town you have chosen is not in the API

span><hutton id="closeTooltip">CLOSE</button span>

iv id="content"

route.css

.tooltipContent {

position: relative;
background-color: var(--highlight);
margin: 10% auto;

padding: 3@px 30px 5px 35px;

width: 720px;

border-radius: 15px;

text-align: center;

bottom: 30px;

tooltipHeader {
font-weight: 500;
font-size: 30px;
margin-top: auto;
margin-bottom: 10px;

#closeTooltip {
position: relative;
font-family: 'Manrope’;
font-size: 20px;
background-color: var(--bg);
border: none;
padding: 6px 20px;
border-radius: 5px;
margin-left: 5px;
margin-right: 5px;
margin-top: 20px;

tcloseTooltip:hover {
background-color: var(--primary);




}
.modal{

display: none;

position: fixed;

z-index: 3;

left: ©o;

top: ©;

width: 100%;

height: 100%;

background-color: var(--popupbg);

route.js
tooltip = document.getElementById("tooltip");
closeTooltip = document.getElementById("closeTooltip");
showTooltip = document.getElementById("routeSetupTooltip™)

closeTooltip.addEventListener("click
tooltip.style.display = "none"

What I did

The final part of this section was the tooltip that explains the functionality of the route
setup, for ease of use. This was relatively straightforward as the implementation remains
similar to the disclaimer and load flight popups, so there was nothing new.

Program output
ROUTE

Route Setup ©

ROUTE SETUP INSTRUCTIONS

1. Toselect an aerodrome, type in the ICAO code (not case sensitive) and press ENTER.
Wait for the aerodrome name to appear.
2. After selecting the arrival aerodrome, the route will intialise. After this point, you must
start a new flight to edit the departure or arrival aerodromes.

3. You can manually add and remove items from the route by using the box provided. Simply

Route Plan select the category of waypoint, and enter the name of the waypoint.

4. VRPs, navaids and airports are based upon the OpenAlIP database, so use the map to

access the correct spelling of the name to avoid errors.

5. Please note that not all cities area available. If a city/town you have chosen is not in the

AP| database you will be notified with an error.

From: | ICAOCode %

Alternate:  ICAOCode

Your route will appear here.

CLOSE

+, Route generator

Type a prompt here or just press
‘Generate’ to generate aroute based on
the current route setup. You can then edit
it there and then, either manually or with
another prompt.
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W Tooltip popup test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
85 Tooltip test When the info icon is PASS (See program output)

pressed the tooltip
should appear. Upon
pressing the ‘close’
button it should
disappear.

Iteration Review

Met requirements: (Aim Complete) Add tooltips for route setup

Changes: N/A

Next steps: Section 7: Weather Tab

Section Review

Aims completed in this section:

Complete 2 success criteria items: Route generation, Map with route Visualisation
Complete 3 Essential features: Route generation, Ability to enter departure/Arrival
aerodromes, Route map
Give the user the ability to add departure and arrival aerodromes

Validate this data by implementing 2 planned algorithms - verifyICAO() and

fetchAirportName()
Code the ability to add alternate aerodromes
Code the route generator through implementation of fetchRole() and prompt()

Algorithms

Add tooltips for route setup
Link the route to the session and allow it to be edited at any time by the user

Aims not completed in this section:

e Code the ability to add ‘via’ aerodromes (explained after iteration 5)

Iterative tests complete:

e Al should output suitable responses in accordance to their given role and user

prompt

e APIs are operative and display data in the correct way on the relevant page

Remarks: Forgot to test darkmode here. See end of Section 7 for test.
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Section 7: Weather Tab

Aims of this section

Complete an Essential feature: Integration of aerodrome forecasts and reports

Complete a Success criteria item: Use of APIs to fetch weather data

Give the user the ability to enter any aerodrome and access their weather data

Give the user the ability to view the Meteorological Aerodrome Reports (METAR)

and Terminal Aerodrome Forecasts (TAF) of the departure and arrival aerodromes,

as well as any aerodrome of their choice

e Display whether or not the conditions are suitable for Visual flight rules via a known
grading system

e Provide weather data in both coded and decoded formats

Note: In this section, the term ‘WX’ is an abbreviation for weather and will be used
throughout this section.

Iteration 1 - HTML initial layout and styling

weather.html

center;"

xmlns:xlink="http

div id="content"

rch" class=

' xmlns="http:

class

arture

enter;"

in-right: 10px" version="1.1" vi

center;"
in-right: 10px"| version="1.
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weather.css
theader {

display: flex;

justify-content: space-between;
border: 1px none var(--text);
height: 46px;

Htupdate {
width: 165px;
height: 40px;
font-family: 'Manrope’;
font-size: 18px;
font-weight: 600;
padding: 8px 26px;
border: 1px solid var(--text);
border-radius: 5px;

background-color: var(--highlight);

Hupdate:hover {
cursor: pointer;

background-color: var(--primary);

Hupdate_icon {
width: 30px;
margin-right: 10px;

tcontent {
grid-template-columns: 5fr 5fr;
display: grid;
gap: 10px;
border-radius: 10px;
z-index: 1;
height: 100vh;

WX _item {

margin: 2px;

background-color: var(--highlight);

padding: 10px;

border-radius: 10px;

H#WX_departure, #WX_arrival {
grid-column: 2 / span 1;

HWX_search {
grid-column: 1 / span 1;
grid-row: 1 / span 2;}




What I did

As always, the first thing to do is to get the general layout of the page done. This mainly
consisted of making the correct grid layout as well as the ‘update’ button which should
have the action of updating all weather reports.

Why I did it this way

It's through doing it this way that I can organise the way I'd like text fo be output in this
section. It’s very important here, as these weather reports can really differ in length and so
getting the initial sizing right is vital. Without this consideration, I will be risking facing
major design flaws later in development.

Program output

® % PAGETITLE % Weather - AIVFR | how to get two element: x |

£) < ) solid-orbit-x574qpj4r45hrr4-5502.app.github.dev/AIVFR/templates/baseBuild.html q_

AIVER UTCILOCAL 0
-

5 WEATHER | G upoate |

D:U Q Aerodrome Search $2 Departure Aerodrome

2 o B

&

4

¥\ Arrival Aerodrome

&

Known Limitations / Missing features
e N/A
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Test Test Description Expected Outcome Actual Outcome
No.

86 Initial layout test Initial layout and e e
design of the page AIVFR ®
should match the ) [y R o
normal design. 2
[&]
v
£
>
& W Arrival Aerodrome

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Searching for an aerodrome

Iteration 2 - Aerodrome Search: Searching for an aerodrome

weather.html

xt" name="airport_c placeholder=" value=

1‘ (

Meteorological Aerodrome Report (METAR)

id="TAF"
size="3.5" color="#cdcdcd" noshade style="margin-top: 2
Terminal Aerodrome Forecast (TAF)</h3
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weather.css

#searchAirport {
display: flex;
justify-content: space-between;

}

#airport_code {
margin-top: 10px;
border: 1px solid var(--text);
border-radius: 5px;
padding: 5px;
margin-left: 10px;
width: 100px;
text-align: center;
font-weight: 600;
font-family: 'Manrope';
font-size: 13px;
max-width: 80px;
background-color: var(--bg);
border: 1px solid var(--onhover);

}

#airport_name {

font-weight: 400;
margin-left: 10px;

color: var(--text);
background-color: var(--bg);
padding: 5px 10px;
font-size: 20px;
font-weight: 600;

display: none; /*

#airport_name.active {
display: block;
}

#reports {
display: grid;
height: 100%;
grid-template-rows: 1fr 1.5fr;




weather.js

(VerifyICAO() and fetchAirportDetails() also included but not shown as there are no
changes)

t Alrport_code = document.getElementById("ai
c Airport_name = document.getElementById("a

Airport_code.addEventListener("k
if (event.key === "Enter"
Airport_name.style.display = "inline";

¥ n

Airport_name.textContent = "...";

{

)

- Ail“pn rt_code.value. toUpperCase()_';
. alr pm tDetails.name)

‘port_code. style textTransform = "uppercase”;
Airport_name.textContent = airportDetails.name;

e if (ai
showAler 15

showAlert "Invalid ICAO ;
Airport_n ame.style.display = "none";

What I did

Next, I implemented the ability to search for an aerodrome. This used the exact same logic
as what was used for the route setup searches and so there was once again nothing new
here, other than the locations of the search bar and the name of the aerodrome as you will
see below (matching the design). I also coded the remaining sections of the UI, utilizing
grid to separate them properly. Now that the foundation of it all is done, I can now move on
to implementing the API and testing outputs.
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Program output (With input validation)

® % Weather- AIVFR X solid-orbit-x574qpj4r45! +

“!f:‘ < ) (3 solid-orbit-x574qpj4r45hrr4-5000.app.github.dev/weather ;*
AIVFR UTC 16:29 1 LOCAL 16:29 A
2 WEATHER C UPDATE }
1y Q Aerodrome Search $> Departure Aerodrome

EGSX NORTH WEALD

Meteorological Aerodrome Report (METAR)

2 o B

&

g

Terminal Aerodrome Forecast (TAF) ¥\ Arrival Aerodrome

&

W gerodrome search and validation test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
87 Search Aerodrome Test Upon searching an PASS (See program output)

(Including input validation) | aerodrome and

pressing enter, the
typed in code should
be validated and the
aerodrome should
appear on the right.

If it is not a valid
code, then the
respective error
should be shown.
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Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Fetching and outputting reports

Iteration 3 - Aerodrome Search: Fetching and outputting reports

weather.js

document.getElementById( upd
hed = document.getElementById( airp

showAlert

return;

method: °
heade

body: JSON.stringify({ code:
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document.getElementById( "MET
ment.getElementById( ' TAF
ed = document.getElementById(
led = document.getElementById({ TA

r searched.textContent

1ait update(“TAF se
f_searched.textContent =

~ched.metar);
ed.metar;
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weather.css

h3 {
margin-bottom: 2@&px;

.report {
background-color: var{--bg);
margin-top: 1@px;
margin-bottom: 1&px;
padding: 1@px;
border-radius: 1@px;

.grading {
margin-left: 15px;
font-size:

font-family:

font-size: 14px;

border: 1px solid var(--onhover);
pointer-events: none;

#METAR_searched decoded, #TAF searched decoded {

resize: none;

margin-top: 28px;
width: 186%;

height: fit-content;
font-family:
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ght.WX_airportName else "° }}"»{{ flight.wX_airportName }}

color= " noshade="" style="

rched }}

5" color= dcd” noshade="" s
'minal Aerodrome Forecast (TAF)
i cl

app-py

@main.route( /g r', methods=[
get_weather():
airport_code = request.json.get("

onse_metar ( ET", url_metar, he
onse_taf = que eque "GET", url_taf, heade

sp
esp

if response_metar.status_code 200 response_taf.status_code

data_metar = response_metar.json()
metar = data_metar[ 1[e]
3 response_taf.json()

What I did

To fetch the weather reports, I’ll be using the CheckWX API, as mentioned in the design.
This API in particular has the major advantage of providing decoded weather data along
with the raw text, which makes my job much easier as I don’t need to create an entire
decoding algorithm (which can be very complex).
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The logic is the same here as used in the last section: In weather.js the
function sends the inputted code to the backend through POST; when received in app.py
the function takes the code and puts it into the request for the API. Its
output is then parsed into JSON format and sent back to the frontend where it is returned.
If any errors occur within this process an alert is output stating there was an issue.

To ensure that the reports stay there on reload, they are all added to the session, and the
default values are set to be empty (°) if the actual key in the session is empty, or to show
the actual weather data if data is present. Also, note that the grading (explained here) is a
placeholder for now, as the data output is not yet parsed into a readable format.

Why I did it this way

I have not taken the time to parse the decoded data into a readable format in this
iteration. This was simply because I was not testing it, I'm just testing the program’s ability
to fetch and output a response from the API, which has been successful. There is a lot to
consider when parsing and so deciding to do so here may just make this a lot longer than it
should be, for both me and you, the reader.

Program output

AIVFR UTC 13:411 LOCAL 13:41
= WEATHER

Q, Aerodrome Search 32 Departure Aerodrome
ICAO Code LONDON GATWICK

Meteorological Aerodrome Report (METAR)
METAR EGKK 2910207 19013KT 3500 -RA SCT008 BKNO1111/10Q1001  VFR

{'barometer’: ['hg': 29.56, 'hpa': 1001, 'kpa" 100.1.'mb‘:10m.02}.'ceiling' ['feet: 1100, 'meters: 335},
‘clouds’: [{'base_feet_agl: 800, base_meters_agl: 244, ‘code’: 'SCT', 'feet': 800, 'meters’: 244, text':
‘Scattered], ['base_feet_agl': 1100, 'base_meters_agl: 335, ‘code": 'BKN', 'feet": 1100, 'meters': 335
"text': ‘Broken’}], ‘conditions™: [{'code’: 'RA, 'text": 'Light Rain'}], 'dewpoint™: [celsius™ 10, ‘fahrenheit’
50}, ‘elevation’: {feet’: 190, 'meters’: 58}, ‘flight_category: IFR’, "humidity': ['percent’: 94}, 'icao’:
'EGKK’, 'observed": '2025-11-29T10:20:00', 'raw_text": 'METAR EGKK 2310207 19013KT 3500 -RA
SCT008 BKNO1111/10 Q1007 ‘station': {geometry': {coordinates': [-0.192, 51149], “type': ‘Point’},
‘location’: 'London, England, United Kingdom', 'name’: 'London Gatwick Airport’, ‘type': ‘Station’},
‘temperature’: {'celsius’: 11, ‘fahrenheit": 52}, 'visibility': ['meters": 3500, 'meters_text': '3,500", 'miles'
217, 'miles_text': '217'], 'wind": {degrees': 190, 'speed_kph': 24, 'speed_kts: 13, 'speed_mph': 15,
‘speed_mps': 7}}

2z @ =2

&

A

%

Terminal Aerodrome Forecast (TAF)

TAF EGKK 2904587 2906/3012 18015KT 9993 SCT025 TEMPO 2906/2912 7000 RA BKNO12 PROB30 TEMPO
2906/291219017G27KT 4000 +RA RADZ BKNOOS BECMG 2910/2913 25012KT PROB30 TEMPO 2912/2915
25015G25KT 8000 -RA BECMG 3000/3003 31009KT PROB30 TEMPO 3000/3004 BKNO14

VFR

{'forecast: [['change': ['indicator’: {'code": TEMPO', 'desc': '‘Changes expected for less than half the
1

P S AT = ST, BTSN PN BTNV § T SOOI PP

W Weather report fetch & output test.mp4

Known Limitations / Missing features
e Major parsing issues (just the output was being tested here)
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Test Test Description Expected Outcome Actual Outcome
No.

87 CheckWX api fetch and Upon pressing the AVFR pe—
output test update button, the =
API should fetch the ﬁ % perodrome Search g PePorreasrodrome
required weather data | [ e
and it should be B
outputted on the ®
b4

screen fully raw.

L]

Terminal Aerodrome Forecast (TAF)

0

ot {enange' [insicator (cose’ TEVPO. Gese Changes expected o ess than i the

Iteration Review

Met requirements: Success criteria item complete: Use of APIs to fetch weather data
(Aim complete) Give the user the ability to enter any aerodrome and access their weather
data

Changes: N/A

Next steps: Parsing the data

Iteration 4 - Aerodrome Search: Parsing the METAR data

weather.js

parseMETAR(metar) {

response = await fetch("/get-settings");

settings = await response.json();
wind_unit = settings.units_airspeed;

altitude_unit = settings.units_altitude;

if (wind_unit == "knot") {

windspeed = " ${metar.wind.speed_kts} knots";

} else if (wind_unit == "kilometer_per_hour") {

windspeed = " ${metar.wind.speed_kph} km/h";
} else if (wind_unit == "mile_per_hour") {

windspeed = " ${metar.wind.speed_mph} mph";

266




if (altitude_unit == "feet") {
try {
ceiling = ~${metar.ceiling[@].feet} feet ;
¥
catch (TypeError) {
ceiling = "N/A";

cloud_base = “${metar.clouds[@].base_feet_agl} feet ;

} else if (altitude_unit == "meter") {
try {
ceiling = " ${metar.ceiling[@].meters} meters”;
}
catch (TypeError) {
ceiling = "N/A";

cloud_base = “${metar.clouds[@].base _metres_agl} meters”;

time = metar.observed;

visibility = metar.visibility.meters;
visibility text = metar.visibility.meters_text;
wind_direction = metar.wind.degrees;
temperature = metar.temperature.celsius;
dewpoint = metar.dewpoint.celsius;

pressure = metar.barometer.hpa;

clouds _code = metar.clouds[@].code;

clouds_text = metar.clouds[@].text;
flight_category = metar.flight_category;

humidity = metar.humidity.percent;

decoded_METAR = °
Time of observation: time}\n

Wind: wind_direction}® at ${windspeed}\n

Visibility: visibility} meters (${visibility text})\n

Temperature: temperature}°C\n

Dewpoint: dewpoint}°C\n

Pressure: pressure} hPa\n

Humidity: humidity}%\n

Ceiling: ceiling}\n

Clouds: clouds_code} (${clouds_text})\n
Cloud Base: cloud_base

3

METAR_searched_grading.textContent = flight_category;
if (flight_category == "VFR") {
METAR_searched_grading.style.color = "green";




} else if (flight_category == "MVFR") {
METAR_searched_grading.style.color = "blue";

} else if (flight_category == "IFR") {
METAR_searched_grading.style.color

} else if (flight category == "LIFR") {
METAR_searched_grading.style.color = "purple";

return decoded_METAR;

What I did

This process was rather grueling because of just how many options there were to use. The
main concept of the parsing was to pick out the relevant data from that huge json and put
it in a readable format. If you look at the several lines of constant variable declarations in ,
this is essentially all that was supposed to do, and then they were just put
into a multi-line string as shown. The same will apply for TAFs, but they’re a little different
so more consideration will need to be given on how to appropriately format them.
Additionally, as part of the decoded items was the ‘flight_category’, which refers to the
aforementioned grading system. I used this and changed the grading appropriately, along
with the traditional colours used to represent the varying categories of flight rules.

When things started to get complicated was when it came to items that had specific units. I
ended up going with the concept of checking the current units set, and changing the items
units according to those settings, as the API even provided the same pieces of data in
different units (which is very helpful!). I often received a TypeError when accessing data
involving clouds due to the possibility of there not being some values such as a
ceiling/base, which would in furn return undefined. This was fixed by incaseing them in
try-catch blocks so that if such an error occurs the value just defaults fo ‘N/A’ without
stopping the program. Finally, Visibility has been kept with its primary units (in this case,
meters) as aviation laws regarding visibility utilise meters and so do reports, and so I saw
no reason to change it.

Why I did it this way

There were two main ways I could’ve gone about implementing the unit-changing values.
One was through using the previous unit conversion tool I made beforehand, and the other
was to use the built in units and switch them according to the units set. I strived to go with
the first choice because it meant that I could change the units in settings and immediately
have the units change. This quickly became frustrating because the units given by the API
were in knots, and just getting that number meant that the units may consider it in another
unit that is not the same. This essentially means, that if I was to fix this it would mean
fetching the units from the API that is the same as the unit to be converted to, and so on.
(more complicated than it sounds), So out of this I realised that I should just rely on
fetching the respective units from the API based on the current units set, so the units
essentially can still convert although the ‘update’ button may need to be hit again for it o
take effect, which for now I’'m ok with.
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Program output

. o

Meteorological Aerodrome Report (METAR)

METAR EGMC 2916507 26011KT 9999 FEW025 08/05Q1001  VFR

ﬂlf Time of observation: 2025-11-29T16:50:00 Wind: 260° at 13 mph Visibility: 9999
meters (Greater than 10,000) Temperature: 8°C Dewpoint: 5°C Pressure: 1001 hPa
Humidity: 82% Ceiling: N/A Clouds: FEW (Few) Cloud Base: 2500 feet

"flight": {
"METAR_searched": "METAR EGMC 2916507 26011KT 9999 FEW@25 ©8/05 Ql001"
"METAR_searched_decoded": "\n Time of observation: 2025-11-29T16:50:00

\n\n

Wind: 260° at 13 mph\n\n Visibility: 9999 meters (Greater than 10,000)\n\n
Temperature: 8°C\n\n Dewpoint: 5°C\n\n Pressure: 1001 hPa\n\n Humidity:
82%\n\n Ceiling: N/A\n\n Clouds: FEW (Few)\n\n Cloud Base: 2500 feet\n

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
88 Weather Parsing test - The METAR report for o
M ETAR The sed I’Ched Meteorological Aerodrome Report (METAR)

aerodrome should be
parsed to be readable
by the user

METAR EGMC 2916507 26011KT 9999 FEW025 08/05 Q1001

Time of observation: 2025-11-29T16:50:00 Wind: 260° at 13 mph

e 2 o B

VFR

Visibility: 9999

meters (Greater than 10,000) Temperature: 8°C Dewpoint: 5°C Pressure: 1001 hPa
Humidity: 82% Ceiling: N/A Clouds: FEW (Few) Cloud Base: 2500 feet

Error Analysis & Fixes
Test No: 88
Failure Description: Items aren’t displayed line-by-line

Cause: Could be the way the items are saved in the session and it doesn’t read the “\n’
syntax as starting a new line, as they disappear but have no effect

Fix: Research to find any specifics to outputting multi-line text, or use HTML formatting
instead

Justification: The addition of the HTML formatting option as well is because I can use |
to hopefully create the same effect. But there may be a way to do this without this sligh
lengthier process so it’s added as an alternative if the first doesn’t work.

ists
tly
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Iteration 4.5 - Fixing METAR formatting error

Of the two options, it was actually option one that worked, with option 2 displaying the
HTML tags as actual strings because that’s how they were saved in the session.

The issue was that HTML doesn't read \n tags and so it just sees it as white space. However,
changing the white-space value in css to ‘pre-wrap’ fixes it in that it just displays the items
exactly as they were written in JS, so the \n tags weren’t even needed.

. #TAF_searched_decoded {

width:
font-family:
white-space:

Time of observation: 2025-11-29T21:50:00
Wind: 240° at 9 mph
Visibility: 9999 meters (Greater than 10,000)
Temperature: 5°C
Dewpoint: 3°C
Pressure: 1003 hPa
Humidity: 87%
Ceiling: N/A
Clouds: OVC (Overcast)
Cloud Base: 2500 feet

Iteration Review

Met requirements: (Aim Complete) Display whether or not the conditions are suitable for

Visual flight rules via a known grading system

Changes: N/A

Next steps: Parsing TAFs
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Iteration 5 - Aerodrome Search: Parsing the TAF data
parseTAF(taf) [

= taf.forecast.map(f
start: f.timestamp?.from,
end: f.timestamp?.to,
wind: f.wind 2? )
isibility: f.visibility ?2
clouds: (f.clouds 2?2 ) -map(cloud
type: cloud.text,
base_ft: cloud.bas et_agl

conditions: (f.conditions 2? ) .map(cond cond.text),
change: f.change?.indicator?.text 2?
probability: f.change?.probability 2?2

1Yy
il

decoded _TAF = '°;

forEach(per
oded TAF += ~\n 1: ${period.start} To: ${period.end}\n”;
(period.change)
decoded _TAF += ~ C e Indi %{period.changel\n”;

f (period.probability) {
decoded_TAF += ~ lity: ${period.probabilit

f (period.condition
decoded_TAF += ~ diti (period.conditions.join

f (period.wind) {
decoded_TAF += =~ Wi {period.wind.degrees {period.wind.speed_kts

f (period.visibility)
decoded_TAF += ~ il period.visibility.meters period

f (period.clouds.length > @) {
period.clouds.forEach(
decoded_TAF += ~ s: ${cloud.type} at ${cloud.base ft} fee

Ja

n decoded_TAF;

What I did

The TAF is significantly more difficult to parse due to the way it's laid out. A TAF doesn’t just
consist of a short single 1-line forecast, it gives forecasts for several time periods all in the
same forecast. Some of these will include new cloud bases,new visibility, wind, or it may just
include one new field- perhaps just a change in weather conditions. This means that the
TAFs are variable, unlike the METAR that will always have those certain items as standard
(except cloud base which I added using a try-catch statement).

Since any item has the ability to not be in the forecast, using ftry-catch blocks for all of them
would be inefficient. The solution was to use the optional chaining operator (?.) which will
by default return undefined if the string does not exist, which is significantly less code to do
the same function.

Then, when constructing the string, before an item is added to the string, the iR dgtsl:))

statements check if the string exists (i.e is not undefined) and will only add it to the final
string if it indeed has content.
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Why I did it this way

If I instead used try-catch blocks to do this, the code would become unnecessarily long and
it would be more difficult to deal with an ‘undefined’ because it can only be dealt with in the
catch part of the block. With this, there isn’t an efficient way to code ‘don’t include it in the
final string’ within that block and so this contributed to my decision of just using the
optional chaining operators, which work for this case almost completely in my favor.

Program output
Terminal Aerodrome Forecast (TAF)

TAF EGSS 3004587 3006/0112 26003KT 9999 SCT025 BECMG 3020/3023 18011KT TEMPO
0100/0106 19018G28KT 6000 RA BKNO10 PROB30 TEMPO 0103/0112 4000 +RA RADZ BKNOO7
BECMG 0106/0109 19016G26KT BKNO10 TEMPO 0106/0112 6000 RA PROB30 TEMPO 0109/0112
20024G36KT

From: 2025-12-01T03:00:00 To: 2025-12-01T12:00:00
Change Indicator: Temporary

Probability: 30%

Conditions: Heavy Rain, Rain, Drizzle

Visibility: 4000 meters (4,000)

Clouds: Broken at 700 feet AGL

From: 2025-12-01T00:00:00 To: 2025-12-01T06:00:00
Change Indicator: Temporary

Conditions: Rain

Wind: 190° at 18 knots

Visibility: 6000 meters (6,000)

Clouds: Broken at 1000 feet AGL

From: 2025-11-30T20:00:00 To: 2025-12-01T06:00:00
Change Indicator: Becoming
Wind: 180° at 11 knots
Visibility: 9999 meters (Greater than 10,000)
Clouds: Scattered at 2500 feet AGL

From: 2025-11-30T06:00:00 To: 2025-11-30T20:00:00
Wind: 260° at 9 knots
Vigikility: QA4 meatare (Craater than 10 NNNT

Known Limitations / Missing features
e N/A
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Test Test Description Expected Outcome Actual Outcome
No.

88 Weather Parsing test - TAF The TAF report for the PASS
searched aerodrome
should be parsed to
be readable by the
user

Additional Changes

weather.js

searched_decodedTEMP = document.getElementByI

earched_decodedTEMP.innerHTML = TEMPtaf_se
metar_searched decodedTEMP.innerHTML = TEMPmetar_searched

What I did

Additionally, to make the item match the design I needed to make the titles of the
categories in bold. This was a challenge for a number of reasons, specifically because, if I
styled it with the <b> tags, on reloading the page, the <b> tags would be present in the text
itself and no styling applied.

The solution I came up with utilises the fact that in the session, the <b> tags are stored as
normal. First, it checks if an existing weather report is saved to session, which won’t be the
case when a new flight has been created. Then (if there is a report stored), it will load that
report and update the innerHTML of the decoded output to match the session. And since
innerHTML is used, the bold tags, which should be part of the string, should also apply too.
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Program output
|= Meteorological Aerodrome Report (METAR)
-

METAR EGKK 3009207 25005KT CAVOK 04/01Q1014  VFR

Time of observation: 2025-11-30T09:20:00
Wind: 250% at 5 knots
Visibility: 9999 meters (Greater than 10,000)
Temperature: 4°C
Dewpoint: 1°C
Pressure: 1014 hPa
Humidity: 81%4
Ceiling: N/A
Clouds: CAVOK (Clear skies)
Cloud Base: N/A

2 0 B =

@

Terminal Aerodrome Forecast (TAF)

TAF EGKK 3004597 3006/0112 26008KT 9999 SCT025 BECMG 3019/3022 19010KT PROB30 TEMPO
0100/0103 8000 -RA BECMG 0103/0106 19016G26KT BKNO14 TEMPO 0103/0112 8000 -RA PROB30 TEMPO
0103/0112 4000 RA RADZ BENOD2 PROB30 TEMPO 0110/0112 19024G36KT

A

4

From: 2025-12-01T03:00:00 To: 2025-12-01T12:00:00
Change Indicator: Becoming

Wind: 190° at 16 knots

Visibility: 9999 meters (Greater than 10,000)
Clouds: Broken at 1400 feet AGL

From: 2025-12-01T03:00:00 To: 2025-12-01T12:00:00

Change Indicator: Temporary

Conditions: Light Rain
Uieihilitw: BNNN matare (8 00N

Iteration Review

Met requirements: (Aim complete) Provide weather data in both coded and decoded
formats

Changes: HTML formatting changes to have bold titles

Next steps: Departure & Arrival aerodrome weather reports
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Iteration 6 - Departure & Arrival Reports

Note:
e A lot of the work has already been done in terms of finding out how to fetch and
format the METARs and TAF reports, which was the hardest part. Since I don’t need
to worry about this, I've gone full thrust and just coded the entire thing.

e The formatting of the departure and arrival reports are identical in every regard,
the only difference being variable names (departure.something vs arrival.something
for instance). Thus, code snippets will be shown for the departure aerodrome
only because it won’t benefit seeing the same thing twice. Most of the new stuff
comes with the new html format at the top of each section as this differs from the
searched aerodrome section.

app.py

weather.hitml

version="1.1" viewBox="8@

flight.departureAirport_code if flight.departureAirport_c
active' if flight.WX_switch_dep == "METAR' else "' }}" id

" style="margi

">{{ flight.METAR_departure }} id="METAR_d

">{{ flight.TAF_departure }}

weather.css
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H#WX_departure_header2, #WX_arrival_header2 {
display: flex;
justify-content: space-between;
margin-top: 12px;
height: 36px;

#WX_departure_name, #WX_arrival_name {
font-size: 17px;
background-color: var(--bg);

padding: S5px 10px;

WX _switch {
background-color: var(--bg);
border-radius: 5px;
padding: 5px 10px;
font-family: 'Manrope’;
font-weight: 600;
font-size: 17px;
margin-left: 15px;
width: 150px;
max-height: 70@px;

#WX_departure_METAR_switch.active, #WX_arrival METAR_switch.active,
H#WX_departure_TAF_switch.active, #WX_arrival_ TAF_switch.active {
background-color: var(--primary);

HMETARDeparture, #METARArrival, #TAFDeparture, #TAFArrival {
margin-top: 10px;

HTAF_departure, #TAF_arrival {
resize: none;
width: 100%;
height: fit-content;
font-family: 'Manrope’;
font-size: 14px;

pointer-events: none;

HMETAR_departure_decoded, #TAF_departure_decoded, #METAR_arrival_decoded, #TAF_arrival_decoded {
resize: none;
margin-top: 20px;
width: 100%;
height: fit-content;
font-family: 'Manrope’;

white-space: pre-wrap;

weather.js




For HTML bold formatting

if (TEMPtaf departure decoded && TEMPmetar departure decoded) {
metar departure decodedTEMP = document.getElementById( METAR departure decoded®);
taf_departure_decodedTEMP = document.getElementById( 'TAF_departure_decoded');
taf_departure decodedTEMP.innerHTML = TEMPtaf departure_decoded
metar_departure_decodedTEMP.innerHTML = TEMPmetar_departure_decoded

For the ‘METAR’ - ‘TAF’ toggle switches

WX_departure_METAR_switch = document.getElementById( 'WX_departure METAR_switch');
WX departure TAF switch = document.getElementById( WX departure TAF switch'};
WX_arrival METAR switch = document.getElementById{ 'WX_arrival METAR_switch"'};
WX_arrival TAF_switch = document.getElementById( 'WX_arrival T witch');
METARDeparture = document.getElementById('METARDeparture');

TAFArrival = document.getElementById{ TAFArrival'};

TAFDeparture = document.getElementById( TAFDeparture');

METARArrival = document.getElementById{ METARArrival');

response = await fetch("/get-flight")
flight = await response.json(};

if (flight.WX_switch_dep == "METAR")} {
METARDeparture.style.display =
TAFDeparture.style.display =

} else if (flight.WX switch_dep == "TAF") {
METARDeparture.style.display = "none";
TAFDeparture.style_display = "block™;

if (flight.WX_switch_arr == "METAR"} {
METARArrival .style.display = "block”;
TAFArrival.style.display = "none”;

} else if (flight.WX _switch_arr == "TAF") {

METARArrival .style.display = "none”;
TAFArrival.style.display = "block™;

WX departure METAR switch.addEventListener('click”,
WX_departure_METAR_switch.classlList.add( "active');
WX_departure_TAF_switch.classlList.remove(  active');
METARDeparture.style.display = "block”;

TAFDeparture.style_display = "none";
update("WX_switch_dep”, "METAR");




"e METAR switch.addEventListener( 'click’,

eparture METAR switch.classlist.add( active');
~ture TAF switch.classList.remove( ' 'active’
varture.style.display
e.style.display =

p, "l

ch.addEventListener( ' cli
tch.classList. add
. \R_switch.classList.remove
rture.style.display
varture.style.display
h_dep™, "TAF"

document.getElementById( ' TAF
= document.getElementById( ME

it petWeather
it getWeather(d

What I did

Main changes
The main changes made regard the toggle switches between the METAR and TAF reports.

The logic used here is the same as what was done for the satellite toggle in the settings
menu, in that I update the session to show what switch was selected once it was pressed.

WX_departure/arrival_METAR/TAF_switch are the actual button switches, whilst

METARDeparture/Arrival and TAFDeparture/Arrival are the actual div elements that will
have their display property toggled depending on the current switch position. That way,
when METAR is pressed, only the METAR is shown and the TAF is hidden, and vice versa.
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However, upon pressing ‘update’ both types of reports still get updated. It’s necessary that
I initialise them first so that only the relevant report is shown on first load.

The rest of the changes is what was coded already, such as the added bold formatting for
the departure and arrival reports, and the updated function fo now include the
variables for the departure and arrival aerodromes.

Program output
W Weather tab functionality test.mp4

Known Limitations / Missing features
e No proper formatting when first entering tab
e No ‘uploading..’ feedback added
e No validation for missing inputs

Test Test Description Expected Outcome Actual Outcome

No.

89 Weather tab functionality Upon pressing the PASS (see program output)
test update button

weather reports
should generate and
be displayed as
appropriate

90 Weather tab formatting No formatting errors
(other than those at
the beginning) should
appear when codes

are generated
successfu”y EGHI SOUTHAMPTON METAR

METAR EGLL 302050Z COR AUTO 20008KT 9999 SCT04105/02 Q1014

NOSIG

¥\ Arrival Aerodrome

TAF

TAF EGHI 3019567 3021/0106 18005KT 9399 FEWO040 TEMPO 3023/0106 6000 RA
BECMG 0100/0103 19015G27KT PROB30 TEMPO 0101/0103 4000 RADZ +RA BKNO14
PROB30 TEMPO 0103/0106 3000 RADZ +RA BKNOO7

Error Analysis & Fixes

Test No: 90
Failure Description: Minor formatting errors

Cause: The first is caused by a prolonged METAR (as they can vary in length), the other
randomly occurs on reload, so I’ll have to check the debug console to see what happened.

Fix: For the metar issue, making the div smaller should eliminate the issue.

Iteration 6.5 - Fixing minor formatting issues

The first error was due to height restrictions on the METAR_searched/departure/arrival
elements, changing the height property to fit-content solved the issue and it now acts like a
proper div:
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https://drive.google.com/file/d/1PbVEx-rZ5iTwpHxMUncriC_4de3_iY6U/view?usp=drive_link

WEATHER

Q. Aerodrome Search
ECCC MANCHESTER

Meteorological Aerodrome Report (METAR) MVFR

METAR EGCC 0415207 28006KT 9999 -RA FEW011 BKN0O23 06/04 Q0996
TEMPO RA BKNOT1T

Time of observation: 2025-12-04T15:20:00

Wind-: 22N° at R knnte

The second error, however, was random and I couldn’t pinpoint a reason why it kept
happening or how to willingly make the error occur. I have made the decision to note this
error and come back fo it in the post-development section as I will be more able to try and
reproduce the error when time constraints are a little more relaxed. If I decided to continue
debugging this error it could take hours that I could be utilizing for other sections and
therefore wasting time on sections that have not yet been started.

Iteration Review

Met requirements:

(Aim complete) Give the user the ability to view the Meteorological Aerodrome Reports
(METAR) and Terminal Aerodrome Forecasts (TAF) of the departure and arrival aerodromes,
as well as any aerodrome of their choice

Essential Feature Complete: Integration of aerodrome forecasts and reports

Changes: N/A

Next steps: Validation and styling for feedback and missing inputs

Iteration 7 - Validation and styling for feedback and missing
inputs

weather.css
Hworking _icon {

width: 100px;
margin-right: 10px;

HMETAR_departure.active, #TAF_departure.active,

HMETAR_arrival.active, #TAF_arrival.active,
HMETAR_searched.active, #TAF_searched.active {
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display: block;

(“inop’ here meaning inoperative which is commonly used in aviation)

HWX_departure.inop, #WX_arrival.inop {
pointer-events: none;

opacity: 0.4;

weather.js

(_departure = document.getElementBy
_arrival = document.getElementById("’

update_wx. addEventLlstener( clrelk!,

update .style.p01nterEvents = 'none';
update_wx.style.opacity = '0.6";

update rseyled backgroundColor = 'var(--onhover)'
update_wx.style.border = 'n

update .style.alignItems

update_wx.innerHTML = ° g 0 g_icon' data-name="Layer
<p "font-s

an
|

id="Layer_

earched = it getWeather(code_searched.value);
departure t getWeather(departure_aerodrome);
_arrival = await getWeather(arrival_aerodrome);

=
-1

upda .style.pointerEvents =

te_ style.opacity =

update_wx.style.border =

update_wx.style.backgroundColor = "";

update_wx.innerHTML = "< id="update_icon' xmlns="http
<p>UPDATE</p>

upd
i

a
a

} if (wx_departure) {
WX_departure.classList.remove('inop');
metar_departure.classList.add( 'active');
taf_departure.classlList.add('acti )

What I did
To finish off this section, the final thing to work on was what happens when there is no data
to deal with, in this case, missing airports.

First off, if the update button is pressed, only data that is present will be updated. This was
done by simply adding an if statement before updating the elements, checking if the
relevant airport had been added. For the case of the search aerodrome, there will always
be the option to plug in a code and fetch the weather for that aerodrome, so I have not
applied any styling that provides visual feedback to the user. For the departure and arrival
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aerodromes however, I wanted to make it so that the user cannot interact with the relevant
subsections until the relevant airport has been inputted. Thus, for both boxes,
is set to none, and to 0.4 o give feedback to the user that it

cannot be interacted with. Of course, when the aerodromes are inputted, the class is
removed and the styling goes back to before, and the user can interact with the
subsections.

Another styling change was to ensure that those boxes containing METAR reports (and the
one TAF report for the searched aerodrome) are hidden when there is no report being
shown for that subsection. This is handled by the
METAR/TAF_searched/departure/arrival.active styles, whose name is added to the class
list of the relevant subsection div before a report is generated.

Finally, there was the ‘WORKING..’ feedback as per the example mentioned in the
limitations subsection of this document. This simply involved me changing the background
of the button, and the innerHTML to show the new icon and wording, and then simply
reverting back to the previous styling when the process is complete.

Why I did it this way

There were other ways I could have made it clear to the user that the departure/arrival
reports aren’t accessible when the departure/arrival airports aren’t yet inputted. My initial
attempt saw me placing a darkened box over both subsections, with a text in the middle
stating that the relevant aerodrome needs to be inputted first. This was turned over when I
discovered that changing the z-layer (so it can be on-top) wouldn’t work because the
display is already set to ‘grid’ which in short doesn’t allow such z-index formatting within.
The second option was to remove the boxes completely, which wouldn’t be intuitive at all
because it would make the user assume that they can only search an aerodrome. It would
also introduce styling issues now that two grid items are gone. The third and current option
works well because it still provides the user with that visual feedback, and the user can still
tell that it’s the lack of an aerodrome input that's the problem because of the ‘N/A’ that
replaces the name of the aerodrome.

Program output

W Weather tab functionality test with validation.mp4

Known Limitations / Missing features
e Random formatting bug still unsolved

Test Test Description Expected Outcome Actual Outcome
No.
91 Weather tab functionality Upon pressing the PASS (see program output)
test with validation update button, the

correct formatting
should apply. If an
aerodrome input is
missing then the
report for that
aerodrome should not
be generated, and
vice versa.
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https://drive.google.com/file/d/1OKVZSezq_ED6h5Fc3McR4SxudITlcJxk/view?usp=drive_link

92 Dark mode test: Weather Darkmode should o —
Tab apply the correct w
coloring to all o e ————
elements. N
E
=
93 Dark mode test: Route Tab Darkmode should
(forgot to do it before) apply the correct

coloring to all
elements.

. .
Met requirements:

Changes: Minor styling changes and inclusion of extra fields (conditions) in the METAR
report. Also made the entire page have reduced opacity when loading a report (not seen
above) for additional feedback.

Next steps: Section 8 - Navlog Tab

Section Review

Aims completed in this section:

Complete an Essential feature: Integration of aerodrome forecasts and reports

Complete a Success criteria item: Use of APIs to fetch weather data

Give the user the ability to enter any aerodrome and access their weather data

Give the user the ability to view the Meteorological Aerodrome Reports (METAR)

and Terminal Aerodrome Forecasts (TAF) of the departure and arrival aerodromes,

as well as any aerodrome of their choice

e Display whether or not the conditions are suitable for Visual flight rules via a known
grading system

e Provide weather data in both coded and decoded formats

Aims not completed in this section:
N/A
Iterative tests complete:
e Light/dark Mode switches correctly with the correct colours

Remarks: Nothing to address.
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Section 8: Navlog Tab

Aims of this section

Complete 2 Essential features: Pilot navigation log, Basic flight calculations
Complete 2 success criteria items: Flight computer, Printable pilot Navigation log

e Provide the ability of the user to choose altitudes, speeds and other logistical
aspects of their route as per design

e Allow Al the ability to generate these aspects itself, providing a justification for its
thought process.

e Allow the user to download the log in a .pdf format

Iteration 1 - Calculating Route distance

route.js

getDistance(coord_arr) {
len = coord_arr.length;
total = ©

separate_distances = []

i=0;1i=1len; i++) {

distance = map.distance(coord_arr[i], coord_arr[i+l1]) / 1852;

console.log(distance)
total = total + distance

separate_distances.push(distance)

await update("separate_distances", separate_distances)

await update("distance[value]", total)

return total

updateDistances() {
fetch('/get-flight")
.then(response response.json())
.then( FlightData {

route_coords = FlightData.route;
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if (route_coords.length >= 3) {

var total = getDistance(route_coords)

const response = await fetch('/time-distance');
if (response.ok) {

const text = await response.text();

document.getElementById('timeDistance').textContent = text;

return total

"1["time"]} | {session["fl

What I did

Looking back at the design for the navigation log, it seems like I would have had to come
back and work on finding the distance between points and across the whole route. This was
necessary because you can’t calculate the time without the distance, and both these
features are of large importance in a pilot log regardless, and so missing it out would
render the essential feature incomplete.

So to find the distance, using the leaflet plugin I used to display distances on the map
wasn’t going to work as it never gave me access to the actual distance being shown. After
some research, I discovered that leaflet has their own built-in method called
which takes 2 coordinates and outputs their distance in metres. Using this method I came
up with a way to calculate distances for each separate leg and thus the whole entire route,
shown in the image I made below for simplicity.

we wm"l'
Bl

~ /\ -
XYL DOV Iyl Byl vl & =58

d e
\\\___,/// \\~_"// edc

(alc\ate a-=b total = fw\«\ d,‘é*?&'ﬁe
gfmzehs - [o\—’lnb-s(,, (,-n!,dc]
epeat (o bc , C->d ,etc
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The image above describes [{JMJENRIAS, and the function [feE A BIEJERIANS runs this

function so long as a waypoint exists in the route (i.e if the route has 3 or more points:
Departure, a waypoint, and arrival).

After this, the time-distance text in the route tab is updated, by fetching the new values
from the session, bringing them to the frontend and updating the textContent to display the
new values. The separate_distances will then be used here in the navlog for each of the
distances for each leg.

Program output

read properties of null (reading
‘distance’”)

at getDistance (rout
at route.js:652:25

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
94 Distance calculation test Distances should be » Uncaught (in promise) TypeFrror: Cannot route.js:639
read properties of null (reading
calculated for each e
H at getDistance (route.js:630:28)
Ieg Gnd OUTPUT n The at route.js:652:25

console, and the total
distance should be
displayed as text in
the route tab.

Error Analysis & Fixes
Test No: 94
Failure Description: TypeError when calculating distance

Cause: Most likely due to the fact that the map class is set to none in this case, because I
tested this within load_map() and a distance was indeed displayed.

Fix: Find a way to make sure that the map class is initialised before this line runs.
Justification: The alternative would be to incorporate this within the load_map() function,
which would work but would decrease the flexibility I get with the distances function as I

can’t have the distances calculated by themselves without resetting the map, which in itself
is unnecessary.
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Iteration 1.5 - Fixing TypeError in distance calculation

getDistance(coord_arr) (
len = coord_arr.length;
total = ©
separate_distances = [
operative =

.
divideBy - 1006}
divideBy = 1689.344}

i=20;1<len-1; it+) {
distance = map.distance(coord_arr[i], coord_arr[i+l1]) / divideBy;
total = total + distance
separate_distances.push(distance)
operative =

}

ch (error
operative =
await reload map();

(loperative);

dis s", separate distances
value”, total)

return
if (map) {
map.removel j;
map = H

What I did

The issue indeed was that map had been set to null before map.distance was called, so an
error occurred. In order to make sure the map was still initialized, I made the function
return a promise that only gets resolved when the map has been initialized. It’s
when the promise is resolved that the code has been ‘awaited’ and other stuff begins to run,
from what I understand.
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Now this method actually worked, and I got distances returned in the console and the
session was being updated as required. However, sometimes map.distance gets called and
I get the error of it being in that null state again. This happened randomly and I couldn’t
reproduce it on command, and it seemed like this race between the asynchronous functions
and the method call can sometimes result in the class being set to null before its method is
called, but this actually doesn’t happen more often than not.

To make sure this didn’t have an effect on producing distances, I used a do-while loop
nested in a try-catch block. What happens is that the variable is set to false by
default, and only on a successful run will it be set to true, in which case the do-while loop
ends and the function continues. In the case where an error is caught, it means the map
was found to be null and so remains false, and the process is retried again after
reloading the map. This worked surprisingly well, and in the cases where an error occurred,
it took just one other attempt for it to work again, and so I was happy with the result.

Test Test Description Expected Outcome Actual Outcome
No.
95 Distance calculation test Distances should be PASS (See program output)

calculated for each
leg and output in the
console, and the total
distance should be
displayed as text in
the route tab.

Program output
W Distance functionality test.mp4

Iteration Review
Met requirements: Distance issue resolved

Changes: Distances now adjusts for units as well (also in code snippet above)
Disclaimer wording has been changed to be more concise (see program output)

Next steps: Initial elements and styling for naviog

Iteration 2 - Navlog header elements and styling
navlog.css
H#tnavlogHeader {

margin-top: 10px;

display: flex;

justify-content: space-between;

align-items: top;

ttautofillButton {

background-color: var(--primary);
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https://drive.google.com/file/d/17hZhrjYtT78S2ulrhh06AsRraac6S9Ae/view?usp=drive_link

H#variationContainer {
background-color: var(--highlight);
padding: 10px;
height: fit-content;
border-radius: 10px;

Hvariation {
border: 1px solid var(--text);
border-radius: 5px;
padding: 5px;
margin-left: 10px;
width: 100px;
text-align: center;
font-weight: 600;
font-family: 'Manrope’;
font-size: 13px;

max-width: 80px;

background-color: var(--bg);

border: 1px solid var(--onhover);

HautofillButton {
text-align: center;
font-size: 16px;
font-weight: 500;
font-family: 'Manrope’;
padding: 7px 1@px 7px 10px;
width: fit-content;
border-radius: 8px;
cursor: pointer;

margin-right: 13px;

HAT icon {
margin-right: 5px;
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navlog.html

le" style="display: flex; align-items: center; gap: 10px;"

it type="number" id="variation" value="0" step="1"

fillButton" class="baseButton"><svg fill="currentColor" height="20" id="AI_icon" viewBox="0 0 20 20" wi

tton" class="baseButton" /g height="24" viewBox="0 0 24 24" width="24" xmlns="http

1r size="3.5" color="#cdcdcd" noshade

What I did
The styling was pretty straight-forward with nothing significant to report. However, there
are some major changes to some of the inputs that need to be explained and justified.

The top header part, as-per design used to look a little like this:

NAVIGATION LOG
Tas: [ 90 JKTS  VARIATION: (e ] WIND: /

With True Airspeed (TAS), magnetic variation and wind speed and velocity as singular
values. The new design, however, includes just the magnetic variation as a singular fixed
value, with the rest to be included in the table as flexible values. The magnetic variation
input now also has an aid, showing the user to input positive numbers representing degrees
East, and negative numbers indicating degrees West.

Why I did it this way

The purpose of a value being flexible means that the values can differ for each leg. For
example, the wind for a —b can be set to be something different for b—c, which can
sometimes be the case if not relying on a spot-wind forecast, which can sometimes help for
accuracy (albeit the spot-winds are pretty accurate). Not making the wind flexible won’t
account for those users who would like to use separate winds and would force them to
utilise spot-winds which, for them, may not be desirable. The same applies to TAS, although
it’s less common in slower fixed-pitch propeller general aircraft who don’t need to worry so
much about managing their cruising speed as the speed is often determined by what RPM
is most efficient for the engine. This could be different for more complex aircraft, however,
so if's considerate fo also allow this value o also be flexible. However, the magnetic
variation used to calculate the magnetic heading would remain the same for all legs. The
reason for not allowing this value to be flexible is because within the UK this value is not
only so small to a degree that it is often (wrongfully) neglected, but it also does not change
so significantly moving across the UK. So, allowing it to be flexible would just increase the
code workload as the values most likely will be the same for the entire route anyway so this
would be completely unnecessary.
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Other values, such as planned altitude, must be flexible because the altitude for one leg
almost certainly changes and may be different for the other leg, often due to airspace

restrictions.

Program output

AIVFR
22 NAVIGATION LOG

Variation (+° E, -° W) 0

1
&
o

he

UTC I LOCAL

Known Limitations / Missing features

e N/A

[«

Test Test Description Expected Outcome Actual Outcome
No.
96 Initial styling Element positioning ANFR ®

and styling should be
as per design/as per
intended changes.

28 NAVIGATION LOG
Qg VerwenteEw

" @ o

Iteration Review

Met requirements: N/A

Changes: TAS and wind are now flexible values.

Next steps: Navigation log table
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Iteration 3 - Navigation log table styling

naviog.html

e id="navlogTable"

th style="width:20%">FROM / TO
th>MSA

th>TAS

th>TRACK (°T)</th
th>Wind DIR (°)
th>Wind SPD (KT)
th>HDG (°T)
th>HDG (°M)</th
th>GS (KT)
th>DIST (NM)</th
th>TIME (Min)</th

id="navlogTableBody"

-<td>POINT A - POINT B</td
It type="number" class="tableInput" value="" td>
yut type="number" class="tableInput" value="" td
type="number" class="tableInput" value=""
input type="number" class="tableInput" value=""
input type="number" class="tableInput" value=""
liv class="tableCalculated" iy d
iv class="tableCalculated" s
type="number" class="tableInput" value=
It type="number" class="tableInput" value=
v class="tableCalculated"></div td

nn

navlog.css
H#navlogTable {

margin-top: 15px;

width: 100%;

border-collapse: collapse;
background-color: var(--highlight);

thead {

background-color: black;

width: 120px;

#tnavlogTable, td, th {
text-align: center;




padding: 5px;

font-family: 'Manrope’;
font-size: 14px;

font-weight: 700;

border: 2px solid var(--text);

td:nth-child(7), td:nth-child(8), td:nth-child(11) {

background-color: var(--onhover);

.tableInput, .tableCalculated {
width: 100%;
height: 50px;
box-sizing: border-box;
border: 1px solid var(--onhover);
background-color: transparent;
text-align: center;
font-family: 'Manrope’;
font-size: 14px;
border-radius: 5px;
font-weight: 700;
color: var(--text);

.tableCalculated {
pointer-events: none;
display: flex;
align-items: center;
justify-content: center;

border: none;

input[type=number]::-webkit-outer-spin-button,

input[type=number]::-webkit-inner-spin-button {
-webkit-appearance: none;

margin: O;

What I did

The aim of this iteration was to achieve the correct styling and element formatting for the
navlog table, and this was to be done by creating the headers (which will be unchanging)
and then making a sample row and just playing with the styling until I get something that
matches my design. In reality, the table rows will be added dynamically, as will be seen in
the next few iterations.




The format for most of the rows consists of an input box (with type="number’). Inputs that
are to be calculated automatically, as per design, are gray with [ id I I HRIUE O
ensure they cannot be interacted with.

Why I did it this way

Styling the table this way allows me to make sure everything is set and matches the design
before any sort of javascript gets involved. It also allows me to determine the HTML
required to get the specific styling and element placement of each cell in a row. Without
this technique I would have to guess what will suit best and then have to constantly make
adjustments to the innerHTML to try and make it match the design which is considerably
harder as I can’t access things like a live server.

Program output
AIVFR

22 NAVIGATION LOG

U:ﬂ Variation (+° E, -° W): 0

FROM/TO

UTC 09:47 | LOCAL 09:47

TRACK (°T)  Wind DIR (°)

Wind SPD HDG (°T)

HDG (°M) GS (KT) DIST (NM)

TIME (Min)

POINTA - POINTB

(KT)

Known Limitations / Missing features

e N/A

Test
No.

Test Description

Expected Outcome

Actual Outcome

97

Table styling and positioning

Table styling and
positioning should
match the design.

AIVFR
22 NAVIGATION LOG

e 2 @ v =2
3
3

Iteration Review
Met requirements: N/A

Changes: N/A

Next steps: Saving variation to session and adding rows dynamically
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Iteration 4 - JS: Variation, adding rows dynamically
app.py

@main.route(
makeNavlog():

route_names =
separate_dis
separate_bearings

g

len_route =

_route
i in range(len_route - 1):
row

route_names[i] + " " + route_names[i+l],

te bearings[i].

session["fli

session.modified =
urn jsonify{session[
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navlog.js
table = document.getElementById( ' navlogTableBody'};

await makePLOG();

variation = document.getElementById( ' variation');

.addEventListener(  change (
update( 'variation’, variation.value);

makePLOG() {

le.innerHTML =

fetch('/get-flight")
response response.json
FlightData
route_names = FlightData.route_names;
len = route_names.length;

if (len »= 3) {
await fetch('/makeNavlog’);
log = FlightData.NAVLOG;

log.rows.forEach(row
newrow = table.insertRow();

for ( key row) {
cell = row[key];
if (cell.calculated) {
newrow. innerHTML += ~<td><div class="tableCalculated">${cell.value}</div></td>";
r

wrow.innerHTML += ~<td><input type="number” class="tableInput” value="${cell.value}"></td>";

r else
ne

navlog.html
id="noData" class="{{ 'active' if

flight.route|length < 3 else '' }}">NO ROUTE DATA

#navlogHeader.inactive, #navlogTable.inactive {
opacity: 0.5;

pointer-events: none;

#tnoData {
position: absolute;
top: 40%;
left: 50%;
transform: translate(-50%, -50%);

font-family: 'Manrope’;




font-size: 20px;

font-weight: 600;

background-color: hsla(@ 100% 50% / 0.6);
padding: 10px 25px 10px 25px;

border-radius: 10px;

display: none;

#noData.active {

display: block;

What I did

First, to update the magnetic variation, I made an event listener that listens for a change in
the value within the input box. If a change is detected then the variation in the session is
updated to the value in the box.

Next, it came to making the table items. From my research, the best way to store a table is
not by just copying the HTML and throwing it into the session, but instead by using a JSON
format to store each row. Hence, the key in the session stores an array called [geliS
which stores an array which will contain all the rows in a json format. The makeNavlog()
function works by first clearing the table, then storing all the pre-calculated data in the
session, in their own variables (i.e. distances and bearings). The route names are also taken
to be put in the table. Then, if a route with at least one waypoint exists, a for loop goes
through each waypoint, with i, then index, pointing to the relevant waypoint. This is so that,
when adding the track value for a specific waypoint, it takes the index of the current
waypoint, but from the relevant array (so separate_bearings) and uses that in its output.
Same applies with the to-from cell, where [goli IR 5y I8 I N i e S i M A =LY I e
takes the route name from the current index and then concatenates it with the route name

from the next index, so we get an ‘a-b’.After each row’s data is created it is appended to
the rows array.

Each cell has a value key, and a ‘calculated’ key, which is a boolean. The purpose of this is
so that if the calculated value is set to true, the HTML for that cell will change as per what
we saw in the last iteration. This is applied in the function, where again the
route length is checked before running the makeNavlog function, and taking the response
in a JSON format. Then we first add the rows, by firing insertRow() for each row in the rows
array. Then, we look at each separate row, and add a cell containing the relevant data
(cell.value), but with specific HTML depending on whether ‘calculated’ is true or false. This
allows me to have those specific columns in that gray colour with the relevant styling as
well.

Finally, I added some HTML so that when the route has insufficient waypoints for a navlog
to be created, the screen has its opacity reduced and a NO ROUTE DATA warning appears
to tell the user that no data is present for anything to be created yet.

Why I did it this way

For this section, I decided to update items in the session when a change is detected, rather
than when ‘enter’ is pressed. This was principally because many edits are going to be made
in this section, and in order for the user experience to be nice and fluid, I believe this is the
best option. It would take much longer and thus be more frustrating to the user should they
need to constantly press enter to update a value, rather than just simply clicking off the
input box, completely abstracting this process from the user.
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Program output

variaguon (¥7e, -~ w) U _ —
FROM/TO MSA TAS TRACK (°T) W"Ef)m" W"(‘:Ts)p D HDG(eT)  HDG (°M) GS (KT) DIST (NM)  TIME (Min)
12145354944728393 EGSX- 85.87518093027607
: CHELMSFORD :
CHELMSFORD
19.976364413385237 - SHEERNESS > 150.24771662910806
DOCKS
SHEERNESS
10.214302446973095 DOCKS - DET 212.8232929385926
34.21916903515653 DEL 200.6105013780007
: EASTBOURNE :
EASTBOURNE -
14.660992871495854 BRIGHTON 279.7738806765895
MARINA
BRIGHTON
7.595185718210003 MARINE=EOKA 281.34599900814237

W navlog creation test.mp4

Known Limitations / Missing features
e Decimal outputs not rounded

e Manual reload required before table creation

Test
No.

Test Description

Expected Outcome

Actual Outcome

98

Navlog creation test

The navigation log
should be created with
the relevant rows,
waypoints, distances
and bearings already
present, with styling
applied to the
respective columns.

Msa TS TRACK(T)

WIndDIR  Wind S0 T
© wn Mool

85.87518093027607

Eosx-
12145354944728393 -

CHELVSFORD
19.976364413385257 swesnness | B 150.24771662910806.
Docks

SHEERNESS
10214302648973095 Pl 2n20232929385926

200,6105013780007

oeT
34.21916903515653 i

EASTROURNE
14 660992671495854 279.7738006765035
MARINA

BRIGHTON

MARINA - EGKA 201.34599900814237

7.595185716210003

99

Variation update ftext

Upon updating the
variation and clicking
off, the session should
update with the new
variation.

PASS (See program output)

100

No data warning

If less than 3
waypoints exist in the
route then a NO
ROUTE DATA alert
should appear, screen
dimmed out and no
table generated.

NAVIGATION LOG
& | NoRouTEDATA

FROMITo wsa T Teac(n winaor() WS wooen oo (m)

* AUTOFILL

3

GS(KT)  DIST(NM)  TIME (Min)
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https://drive.google.com/file/d/1XLS0wZt5dg9Zsm1DjDUKz-it32WM_4YY/view?usp=drive_link

Error Analysis & Fixes

Test No: 98

Failure Description:

-_] % Navigation Log - AIVFR X [ expert-space-potato-pj

&) < o expert-space-potato-pjp7wgq99q4jc7wxx-5000.app.github.dev/naviog

&
AIVFR UTC17:03 | LOCAL17:03 M
22 NAVIGATION LOG

[«

Uﬂ Variation (+° E, -° W): )

WindDIR  Wind SPD

FROM /TO TAS  TRACK(°T) ©) KT) HDG (°T)  HDG (°M) GS (KT) DISTANM)  TIME (Min)
m 12.145354944728393 EosX- 85.87518093027607
s} : CHELMSFORD -
CHELMSFORD
19.976364413385237 - SHEERNESS 150.24771662910806
D" DOCKS
SHEERNESS
CB 10.214302446973095 DOCKS - DET 212.8232929385926
N
34.21916903515653 DET- 200.6105013780007
i EASTBOURNE H
4
EASTBOURNE -
14.660992871495854 BRIGHTON 279.7738806765895
MARINA
* BRIGHTON
7.595185718210003 MARINA - EGKA 281.34599900814237
weon 4
eos h onng

Cause: Incorrect ordering of data as it is stored in the session. Apparently this isn’t the
issue though, but it’s the source, the real problem is that I am relying on the order of data in
the session to produce the table, which is in alphabetical order. This ultimately ruins the
output.

Fix: Use fixed columns and match each cell to their respective column to get correct
ordering regardless of how it is stored in session.

Justification: Another fix could have been to just find a way to ensure that the session does
not store items in alphabetical order, and instead in the order that I made them in. While
this would have worked, this would not be practical long term as the session order isn’t
actually the issue, and it could potentially mess with other future features throughout the
webtool’s development.

Iteration 4.5 - Fixing positioning errors in the navlog

app.py

", "Wind DIR

Extra fix - rounding the numbers
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“: round(separate bearings[i]), "calculatec

round( se

navlog.js

log.headers.forEach(column
cell = row[column];

Now, the columns key in the session describes the exact layout of the columns in the
session, and makePLOG adds cells with reference to the respective column in the order
specified in that columns array, NOT the ordering of items in each row in the session.

Program output
W navlog creation test 2.mp4

Test Test Description Expected Outcome Actual Outcome
No.
101 Navlog creation test The navigation log e
should be created with e o [ e

the relevant rows,
waypoints, distances
and bearings already
present, with styling
applied to the
respective columns.

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: Updating data in the table
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https://drive.google.com/file/d/1Ffpgz4ZNSU2NSoacl6TR1YH70IZhh0-5/view?usp=drive_link

Iteration 5 - Updating data in the table

navlog.js

.then(response response.json{))
.then( FlightData
route cha tData.route changed;

.then(response => response.json())
.then(async FlightData
C route_names FlightData.route_names;
len = route_names.length;

Al == 3
£ fetch(*/
t refreshPLOG

iction refreshPLOG() {
t newtable = document.createElement('tho
table.id = 'navlogTable N

await fetch( -flight')
.then(response response.json())
.then(async FlightData
C log = FlightData.NAVLOG;
len = FlightData.route_names.length;

if (len >= 3) {

rows.forEach(row =
t newro document.createElement('tr');
able.appendChild(newrow);

log.headers.forEach(column =
or 11 = row[column];
11.calculated
innerHTML += “<td><div c ta culated">${cell.value}</

innerHTML += ‘<td><input ex c tablelr " value="${cell.value}"></td>";

F);
table.innerHTML = newtable.innerHTML;
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table.addEventListener( ' change”, (event)
target = event.target;
if (target.classList.contains('tableInput’)

rowIndex = target.parentElement.parentElement.rowIndex - 1;

cell = target.parentElement;

columnIndex = cell.cellIndex;

columnName = table.parentElement.querySelector( 'thead").rows[8].cells[columnIndex].innerText;

if (target.value < 8) {
target.value H

} if (columnName == "Wind DIR (°)" && target.value > 368) {
target.value 3608;

}

newValue = target.value;

await fetch(' /update-cell’, {
method: "POST",
headers:
"Content-Type': 'application/json’,

body: JSON.stringify({
row: rowlIndex,
column: columniame,
value: newValue
}
1
await refreshPLOG();
1

clearNavlogButton = document.getElementById( clearNavlogButton');

clearMavlogButton.addEventListener( " click",
await fetch('/clearNavlog');
awalt refreshPLOG(;

1)

"route_changed’

makeNavlog() closeup
"MSA": {"value": session["flight_data"]["flight"]["NAVLOG"]["rows"][i]["MSA"]["value"] if i <

len(session["flight_data"]["flight"]["NAVLOG"]["rows"]) else "", "calculated": }s

if len_route »>= 3:
for i in range(len_route - 1):

Py
as" J[1]["FROM/TO"]["value"] != route_names[i] + " - " + route_names||
session["flight_data™]["flight"]["NAVLOG"]["rows"].pop(i)
xcept IndexError:
pass




@main.route( " /makel
makeNavlog():
route_names = session["flight_data™]["
separate_distances = session["flight_d "1["separate_distances™]
separate_bearings = session["flight_data™]["flight"]["separate_bearings"]
len_route = len(route_names})

if len_route »= 3:
for i in range(len_route - 1}:

try:
if session["flight_data"]["flight"]["NavLOG" ][ "rows"][i]["FROM/TO" ][ "value™] != route names[i]
session["flight_data”]["flight"]["NAVLOG"]["rows"].pop(i)
ept IndexError:
pass

=": route names[i] + ™ - " + route_names[i+l], 1.
"MSA": {"wvalue": session["flight_data™]["flight™]["NAVLOG"]["rows"][1]["MSA"]["value"] if i <
"ALT PLAN (FT)": {"value": session["flight_data"]["flight"” NAVLO! r "JLi]["ALT PLAN (FT)
"TAs": {"val session["flight_data™]["flight" ][ "NAVLOG"
"TRACK (°T)": {"value”: round(separate_bearings[i]}, "calcula : ]
"Wind DIR (°)": {"value”: session["flight_data™]["flight"]["N I "1[i]["Wind DIR (
"Wind SPD (KT) ralue”™: session["flight_data”]["flight™ ][ "NAVLOG rows"J[1]["Wind SPD (KT)
"HDG (?T)": {"w """, "calculated”:
"HDG (°M; *: ", "calculated”:

", "calculated”:

.‘l
.‘J
round(separate_distances[i]), "calculated":

, "calculated”:

session["flight_data™]["flight" ][ "NAVLOG" ][ "rows”][1] = row
except IndexError:

session["flight_data™]["flight" ][ "NAVLOG" ][ "rows"].append{row)

session.modified =

£lisht data™ 1L "flisht™ 1L "NAVLOG 1L head r

@main.route(’ /update-cell”, methods=["POST"])
update cell():
row_index = request.json.get("row")
column_name = request.json.get("column™)
new_value = request.json.get("value™)

navleg rows = session["flight data"]["flight™ ][ "NAVLOG" ][ "rows"]

if row_index < 8 row_index »>= len(navlog rows):
return jsonify({"error”: "Invalid row index"}), 466

if column_name navlog rows[row_index]:
return jsonify({"error”: "Invalid column name"}}, 468

navlog rows[row_index][column_name]["value"] = new_value
navlog rows[row_index][column_name]["calculated”] =

session.modified =
return jsonify({"status": "ok"}), 208




navlog.html

svg width=" " height="25p:

svg height="24" viewBox="

What I did

Splitting the functions
Firstly, I made the decision to split the makePLOG function into two functions, (EI{dXe@)

And [TNIETIIIRNA®) This was due to the fact that the makeNavlog() function, which is
called by the makePLOG function, reset the entire table, which was not ideal. The
makeNavlog() function in the backend now works to account for any changes made to the
route and make a new table based on these changes, whilst retaining data already
inputted. Then instead I incorporated a new HTML button that links to a clearNavlog()
function (which is just a copy of the old makeNavlog function which cleared the table - see
previous iteration), so that clicking it clears all the data in the table seamlessly.

Route changed
To identify whether the route has changed (and to thus determine whether or not to run

makePLOG or just refreshPLOG) a key gelidIRsENI:{=Xeld wWhich is a boolean (as a string just
for consistency) is set to false whenever the add_waypoint/remove_waypoint or AI
generation functions are run. Then upon opening the navlog tab, if RIS IR EEN is set
to true, then makePLOG is run to ensure that the changes are applied. If not, the table is
just refreshed and should look the same as how it did when the user left it. The refreshPLOG
function works solely on what is currently in the session, so as long as the session stays the
same then the output will remain the same too.

Updating data
To update the data, all I needed was a way to change the relevant value in the session,

then run refreshPLOG, since that relies only on what’s currently in the session. To do this I
extracted the row index, column name and new value for the particular cell that is being
updated, which will be detected by an event listener listening for a change in the value.
Then, as usual It is sent to the frontend, where the values undergo validation (which it
should always pass given that all data is retrieved from the session). Then the values are
updated in the session, and the ‘calculated’ value is set to false in case of any error
switching it (all editable values should have this set to false). It will be then where
calculations will be performed and the session updated with the results of those
calculations, before the function ends and frontend re-runs refreshPLOG with all the
updated session data.

Other input validation involves ensuring all inputted values are not negative, and that the

wind direction value is between 0 and 360. E6BX, for example, hardcodes it so that if you
input a larger number, it resets to the limit. This is also what I have implemented.
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Program output

W Navlog update test and input validation.mp4

Known Limitations / Missing features
e The table refresh deselects the currently selected cell if one is selected immediately

after

Test
No.

Test Description

Expected Oulltcome

Actual Outcome

102

Updating navlog test

Upon updating a
value, the log should
update in the session
and items should
remain on reload.
When a waypoint is
added/removed, the
table should update
accordingly.

PASS (See program output)

Input Validation Tests

Test Data

Expected Outcome

Actual Outcome

A negative number in a cell

The number should reset
to 0 once the cell is
clicked off of.

PASS (See program output)

A number above 360 in the
‘Wind DIR’ cell

The number should reset
to 360 once clicked off
of.

PASS (See program output)

Iteration Review

Met requirements: (Aim complete) Provide the ability of the user to choose altitudes,
speeds and other logistical aspects of their route as per design

Changes: Made the limit for the Wind DIR to be 359 instead of 360 (because that’s 0) - Not

documented above

Next steps: Calculations
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https://drive.google.com/file/d/158ttMYDP-BRdSXfo5aPX6oNkO_7utkc6/view?usp=drive_link

Iteration 6 - Performing Calculations

calculate row(row index):
row = session["flight data"]["flight”]["NAVLOG" ]["rows"][row_index]
variation = float(session["flight data"]["flight"]["variation"])

tas = float{row["TAS"]["value"]) if row["TAS"]["value"] != "" else

track = float(row["TRACK (°T)"]["value™])

wind dir = float(row["Wind DIR (®)"]["value"]) if row["Wind DIR (°)"

wind spd = float(row["Wind SPD ( 1["value™]) if row["wWind SPD (KT)"]["va
distance = float(row["DIST (NM)"]["walue™])

if all(value != "" for value in [tas, wind_dir, wind_spd, track]):

row["HDG (°T)"]["value™] = calc HDG(tas, track, wind dir, wind spd)
row["HDG (°M)"]["value”] = {(row["HDG (°T)"]["value™] + variation)

row["GS (KT)"]["value”] = calc GS(tas, wind dir, wind spd, float(row["HDG (°T)"

else:
return

gs = row["GS (KT)"]["value"]
if gs [@, ""]:
row["TIME (Min)"]["value"” round((distance / gs) * 68, 1)

calc_HDG(tas, track, wind_dir, wind spd):
track_rad = radians(track)

wind dir rad = radians(wind dir)
wind spd ratio = wind spd / tas

wca = asin{wind_spd_ratio * sin(wind_dir_rad - track_rad))

hdg rad = track_rad + wca
hdg = degrees(hdg_rad) % 368

return round(hdg)

calc_GS(tas, wind _dir, wind_spd, hdg):
wind dir_rad = radians{wind_dir)
hdg_rad = radians(hdg)
sqri(tas**2 + wind spd**2 - 2 * tas * wind spd * cos(wind dir rad - hdg rad))

return round(gs)




@main.route( " /r
recalculate_

rows = session["flight c

tor
row = rows[i]

if row["HD
e"] + wvariation)

ssion.modified =
return jsonify{{"

5e

fetch
refreshPL

What I did

To make calculations, for a particular row, I simply made the parameter of the

function be the row index, so that I can use that index to get all the
required information from that row. If even one of these items were empty, then no
calculations will be performed. The if all() statement checks that none of the data is an
empty string, which is what it would have been set to if no data was present. Once all
values are confirmed fo exist, frue heading is calculated, and to get magnetic heading, we
add on the variation. Then ground speed is also calculated, and from this we calculate the
time by doing distance/ground speed X 60 (due to distance being in NM) to get the time in
minutes. Often we receive the time to one decimal place so I've kept it like this also.

The formulas used to calculate the true heading and ground speed are simply standard

equations, which I can show below. You will recognise that this is exactly what you can see
in the respective python function.

True Heading

V- sin(8,, — TRK)
TAS

WCA = arcsin
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Where:

v, = wind speed
8 = wind direction from which the wind is blowing (in degrees true)

w
TRK = desired track (degrees frue)
TAS = true airspeed

Then True Heading = TRK + WCA,

Groundspeed

GS = [TAS®+ V3 —2-TAS-V,, -cos(6,, — TH)

Finally, I needed a way to recalculate just the magnetic heading once the variation had
been changed. This was done through the [JIEIMEYLIEISE S [@] Which iterates
through each row and adjusts the true heading value depending on the current variation
set.

Why I did it this way

Most of what I did regarding calculations is pretty standard and wouldn’t be feasible to
have been done another way such as in JS due to the lack of direct access to the session. If
I did do this in JS, I would have to fetch data and then use the update function to update
specific data, which gets really complicated especially when it comes to getting particular
values in particular rows. This is the same reason as to why the recalculate variation
function is not implemented in JS.

Program output (See below for explanation)

VER UTC 09:211LOCAL 09:21 A
-
!I ALT PLA dDIR d SPD
RO o A A RA o g DG (° DG (° D
D:D EGSX - CHIPPING ONGAR
AL14/B18 91 99 151 10 104 103 84 3.4 2.4
% CHIPPING ONGAR A414/B184 - GEII 91 178 151 n 175 174 81 14.9 1
D QEIl - TUNBRIDGE WELLS 91 179 168 09 178 177 82 19.9 14.6
D‘f TUNBRIDGE WELLS - EASTBOURNE 91 179 168 08 178 177 83 21.8 15.8
N EASTBOURNE - EGKA 91 280 156 n 274 273 97 223 13.8
b
(Back North Weald - Shoreham Print  Settings
SR 08:04 Z, MC 237 MSA Level Trk Wind Hdg GS Dist Time FuelR ETA ATA
@ EGSX North Weald 3211t (12 hPa) t 'm  kt nm Itr
® Chipping Ongar A414/B184 Interchange 1,300 2,000 099 151/10 103 69 34 3 65.9
@ Qeii 1,700 2,200 178 151/11 174 81 15 1 62.8
©  Royal Tunbridge Wells 2,400 2,200 179 168/09 177 82 20 15 58.7
O Eastbourne 2,000 2,200 178 168/08 176 82 22 16 54.2
3% EGKA Shoreham 71t (0172) 1,600 2,200 280 156/11 273 9% 23 14 50.2
5:58 7, ECT 16:37 Z Speeds are 91 kt TAS. 83 59 45.2
A & rAanvai st var_1a Ll s A AR e 4
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The output above is a direct comparison of values in a pilot log of the same route on real
navigation software (Skydemon) and my webapp. I was happy to see that for the most
part, all values were in fact spot-on accurate, with some values just being one off of the
value produced by Skydemon, which I can accept given that being one unit/degree off
should not have an impact on reaching the desired point. Moreover, VFR is visual and so
any discrepancies should not be detrimental to the pilot as they should be referring to
visual references to check that they are going in the right direction. Regardless, I'll repeat,
one degree/unit off is most definitely not an issue.

There is one value that is several units off of what was expected and that is the ground
speed for the first leg. I believe this may be because Skydemon took a lower TAS for the
climb especially because all the other ones are accurate meaning there is nothing wrong
with the formulae.

Known Limitations / Missing features

e N/A

Test Test Description Expected Outcome Actual Outcome

No.

103 | Calculation accuracy test The output numbers PASS
should be within +1
unit of off of the value
output by Skydemon

. .

Met requirements: Essential feature complete: Basic flight calculations
Success criteria item complete: Flight computer

Changes: Added highlighting to magnetic heading column (common in most PLOGs),
ensured bearings are 3 digit, and increased font size.

WindDIR (°)  Wind SPD (KT) HDG (°T) HDG (°M) GS (KT) DIST (NM) TIME (Min)

Next steps: The Alternate aerodrome
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Iteration 7 - The Alternate Aerodrome

route.js

document.
= document.

ddEventListener(
‘Enter™

ountry ==

L.polyline([ I 1], erna C { color: "M

.addTo(map)
.showMeasurements();
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i=8;1¢<len-1; itd) {
distance = map.distance(coord_arr[i], coord_arr[i+l1]) / divideBy;
total = total + distance
bearing = getBearing(coord_arr[i], coord_arr[i+l]);

if (alternate coords.length == 2) {
update_alternate =
alt_distance = map.distance(coord_arr[i+l1], alternate_coords) / divideBy;
alt bearing = getBearing(coord_arr[i+l], alternate_coords);

separate_bearings.push(bearing)
separate_distances.push({distance)
operative =

if (update_alternate) {
await update("alternate distance™, alt distance);
await update("alternate_track”, alt_bearing);

h

catch (error
operative =
await reload_map();
} while (!operative);

navlog.css

tr:not(.alternate) td:nth-child(8), tr:not(.alternate) td:nth-child{1@), tr:not(.alternate) td:nth-child(12) {
background-color: var(--onhover);

navlog.js (refreshPLOG())

if (row["FROM/TO"].value === arrival_code + " - " + alternate_code
newrow.style.backgroundColor = "var(--alternate)”;
newrow.classList.add{ alternate’)

alternate_track = session["flight data™]["flight"]["alternate_track"]
alternate_distance = session["flight data”]["flight"]["alternate_distance]
alternateAirport_code = session["flight data™]["flight"]["alternateAirport_code"]
arrivalAirport_code = session[“"flight_data"]["flight"]["destinationAirport_code”]

if alternateAirport_code !=

if session["flight_data"]["flight"]["NAVLOG"]["rows"][-1]["FROM/TO"]["value"] = route_names[-1] + " -
existing_alt_row = session["flight data"]["f ht" ][ "NAVLOG" ][ "rows™][-1]
session["flight data"]["flight"]["NAVLOG"]["rows"].pop(-1)

elif f"{arrivalAirport_code} - " session["flight data™]["flight"]["NAVLOG"]["rows"][-1]["FROM/TO"]["value"]:
session["flight data™]["flight"]["NAVLOG"]["rows"].pop(-1)
existing alt row =

1se:
print(“no existing
existing alt_row




"].append(existing_alt_row)

" + alternateAirport_code, "calculated”:

clearNavlog() just contains a fresh row for the alternate.

What I did

The alternate aerodrome works by being an additional airport to the route, to which the
pilot will divert to if for whatever reason they cannot make it to the arrival aerodrome.
Since I don’t want the alternate to be part of the route (because it's not), everything to do
with the alternate airport is done sort of ‘separately’. The alternate aerodrome has its own
track value, coordinates, (all calculated from the same functions as seen above) etc that
simply update when I enter an ICAO code.

The first change is actually in route.js, in which the line for the alternate route is shown
from the arrival aerodrome, which is similar to what you’d see in professional software too.
The addition here (for each type of map) is simply an orange dashed line, running from the
last item in route_names (the arrival aerodrome) and ending at the coordinates of the
arrival aerodrome. This was an addition to the original design, because I simply saw that it
was possible to do.

The main change was to do with the navigation log. Given that the details of the navlog will
never change (i.e the cell values- it will always be ‘arrival-alternate’), if the navigation log
has been loaded before (and so the alternate aerodrome row already exists) then the row is
removed from the table and stored in the variable . Then, the route can
edit as it normally would, and then (because the variable exists) the alternate row stored in
d will be appended back into the navlog. This way, the unchanging alternate aerodrome
row doesn’t interfere with any position changing/clearing that takes place whilst the route
is being adjusted. If it sees there is a row for an alternate aerodrome but the alternate
aerodrome doesn’t match the currently set one, is set to none so a fresh
row can be made with the newly set alternate aerodrome.

Why I did it this way

Making the alternate aerodrome code separate from the main code was very important in
that it does not mess up other features of the webtool so much, and it provides more
freedom. For instance, because the alternate route is not added to “route” in the session, I
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can freely change the alternate route without clearing the session, and simply reload the
map and changes are made. If I added it to the route array it would be similar to the
departure/arrival aerodromes, which need more work if I want to give the ability to change
such values on the spot.

Program output
W alternate aerodrome test.mp4

Known Limitations / Missing features
e N/A

Test Test Description Expected Outcome Actual Outcome
No.

104 | Alternate aerodrome line An orange dashed line
drawing should be drawn on
the map once an
alternate aerodrome
is added, running from
the arrival aerodrome
to the alternate
aerodrome

cemmessdennge
32 Skmbm g
X

R =

Liehampgon
!

105 | Alternate aerodrome row: The navlog row for the _

navlog alternate aerodrome
should be styled as
per design, and its
values should remain
the same when
waypoints are
added/removed from
the route. The value
should clear and
change when the
alternate aerodrome
is changed.

. .
Met requirements: N/A
Changes: Added alt aerodrome line to map

Next steps: Implementing live inputs for navlog (see below)
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https://drive.google.com/file/d/1rJ3TgI03phbqOm5iDd7x78cerbOSOJio/view?usp=drive_link

Removal of AI autofill

After some consideration I've decided to remove the AI autofill feature from this tab. The
reason being that It doesn’t serve that much of a useful function to the user. It can only fill
cells in the MSA, planned altitude, and (potentially) TAS if I gave it knowledge of the
aircraft type to be flown, because all other values are either calculated or too complex to
let the AI decide these values. With the existing spaces it can fill, I don’t think the outputs
will be as of high quality due to the lack of pre-knowledge of airspace data and such, and I
believe the AI wouldn’t be able to produce suitable altitudes that avoid controlled airspace,
etc. Allowing AI to generate this data would be more ‘dangerous’ because with no map to
visualise, if for whatever reason a pilot uses this data (highly unlikely nevertheless) they
could penetrate class D airspace (Major airports like LHR, LGW, SEN), or, even worse, class
A (Not permitted at all for VFR traffic). Therefore, in an effort to improve accuracy I may
move this feature fo another page such as fuel, where calculations are pretty
straightforward and a decision by AI might actually be useful.

Iteration 8 - Live input refreshing on navlog
app.py

return jsonify{{" "t row["HDG (°T)"]["value™], “"hdgM": row["HDG (%

s time™:

entElement.querySelector( ' thead’).rows[8].cells[i].innerText;

").innerText = formatBearing(data.hdgT
").innerText = formatBearing(data.hdgM
").innerText = data.gs

== "TIME (Min)
.querySelector('div').innerText = data.time
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What I did
This edit became necessary because refreshing the entire navlog brought some major
issues, which I will explain. But regarding how this works:

The live updating of values in the table is something that E6BX also implemented in their
navlog. This simply looks for an input (instead of a change) and updates the row instead of
refreshing the entire table. The way I implemented this was by making the calculations
return the necessary values for that row (given that calculate_row just calculates values for
that specific row) and in the frontend, we iterate through each cell in the row (I’ve started
from the 6th row because we only care about the calculated rows) and depending on the
column, the respective value from the fetched calculations gets placed into the cell there
and then. This happens every single time a user enters a character on the keyboard, and
doesn't involve refreshing any data. This way, the table can be updated live and is more
intuitive for the user.

Why I did it this way

Refreshing the table brought many problems- the most significant one being that it caused
the selected cell to deselect as the table refreshed, which means the user could not move
from one cell directly to another without double clicking. This is obviously ‘buggy’ and is not
an intuitive feature. Moreover, after deploying the webapp to a website for production
testing, it gets really, really slow having to refresh all the table data and often I could
switch directly to another cell, and even start typing info before it just clears and deselects
because it took that long for the table to refresh. Such a problem no longer exists with live
updating.

Program output
W |ive update test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
106 | Live update test Calculations should PASS (See program output)

update live as the user
types and sufficient
values are present.
The user should also
be able to switch
directly from row to
row.

Iteration Review
Met requirements: N/A
Changes: Navlog now updates live

Next steps: Downloading the navlog as PDF
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https://drive.google.com/file/d/1B5oySv_nIFIgPLN23xALbYVuvvGmUafc/view?usp=drive_link

Iteration 9 - Downloading the navlog as PDF

navlog.html

src="https://cdnjs.cloudflare.com/ajax/libs/html2pdf.js/0.10.1/html2pdf.bundle.min. js

navlog.js
ad = document.getElementById( downloadNavlogButton®)
oad.addEventListener( 'click’,
downloadPDF( ) ;
1)
downloadPDF()
element = document.getElementById( navlogTa

margin: 8.5,
filename: 'na

options

image: { type: peg 3.98
html2canvas:
JjsPDF: unit: "in’, orientation: 'lands

.set{options).from{element).save();

What I did

The final thing to do was to add the ability to download the log as a PDF. To do this, I used
the html2pdf plugin which uses html2canvas and jsPDF, to, as the names suggest, convert
any HTML element into an image and then put said image in a PDF. Its full documentation
provided the layout I needed to produce the desired result. The aim was to just have the
<table> element be placed in the PDF which should contain everything the user needs. I
then linked this code to the download button in HTML.

Why I did it this way

The alternative to using html2pdf was to use jsPDF alone, which takes the HTML and
converts it info a PDF without changing it into an image first; the advantage of this being
that the items in the list are selectable. I tried this, but ended up with a result that looked
something like this, which is not at all the size nor the font that is of the real thing. The ones
generated by html2pdf however, were good enough and of a decent size o be used as an
intuitive reference by the user.
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https://www.npmjs.com/package/html2pdf.js/v/0.9.0
https://drive.google.com/file/d/1WBroH1QMvrro0DVj-RacGgk4G3I2-aNi/view?usp=drive_link

Program output

ALTPLAN TRACK Wind DIR Wind HDG HDG DIST TIME

FROM/TO m ™ e ©  seom  en e % e (Min)

EGSX - CHELMSFORD 1200 2200 90 086 097 17 088 BE 73 121 9.9
CHELMSFORD - QEIll 207 18.2
QEIl - BRIGHTON MARINA 199 41.6

BRIGHTON MARINA -

EGKA 281 7.6
Known Limitations / Missing features
e N/A

Test Test Description Expected Outcome Actual Outcome

No.

107 PDF generation test Upon pressing the -

] n © sotn (e ew S D e

download button a sosc-comssrono | w0 | 20 | 50 | cas | o9 | v | oaa w | e | s
PDF should be [E—— 207 w2
generated and should
look like the original e ”
navlog.

Iteration Review

Met requirements: (Aim complete) Allow the user to download the log in a .pdf format
Essential Feature Complete: Pilot navigation log

Success criteria item complete: Printable pilot Navigation log

Changes: N/A

Next steps: Adding extra details
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Iteration 10 - Adding details to the PDF

base.html

MOT TO BE USED IN REAL WORLD FLIGHT OPERATIONS
| www . aivfr.co.uk

#navlogPDF_template {
position: absolute;
left: -9999px;
width: 800px;

Hpdf _header {
display: flex;
justify-content: space-between;
border-bottom: 2px solid #333;

padding-bottom: 10px;

pdf footer {
text-align: center;
font-size: 14px;
margin-top: 50px;
border-top: 1px solid
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navlog.js
downloadPDF()

await fetch
.then{respon resp json
.then( FlightData

FlightData.departureAirport_code
FlightData.destinationAirport_code

.style.pointerEvents = 'none
.style.opacity = 8.4
refreshPLOG(};

document .getElementById( " n
ner = document.getElementById(

ycument . getElementById
e = document.getElementById(’

ent.innerHTML N .outerHTML;
: on ${ Da tolLocaleDateString

logging: ,
jsPDF: { unit: : 'let , orientation: "lan

b

html2pdf().set{options).from(template container.innerHTML).save();

What I did
For this final part I wanted to add some details to the PDF so that it looked a little more
official and a lot less plain I wanted to add the AIVFR logo to the side and perhaps a title

for the page, but the most important part was to include a warning that the details
ided he PDF ! ¥ | Id flial

The most traditional way to do this according to the internet, was the ‘off screen clone’
method. Since this involves having html elements (header and footer) with the content in
the centre, All these things had to go somewhere without being visible on the screen of the
user. So, after adding the HTML, the css lines [JRate (I FRE-t AR Ll takes
this div thousands of pixels from the left (basically out of the screen) whilst not interfering
with the main viewport content at all.

Then in JS, the new elements are added, the table is refreshed to ensure that all data is
saved and will be displayed, and then the table is slotted into the div. Only
then is the PDF generated, which looks like as you can see below.

Other changes include using the departure and arrival aerodrome’s codes to form the name

of the PDF file for easy identification, and also adding the date and time of when the pdf
was generated.
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Why I did it this way

Regarding the addition of these items, it was simply a design choice that I thought would
make the document a little more appealing to the user. It was only whilst I was making it
did I realise that I actually needed a footer to warn the user about the use of the data, but
other than that, not adding anything else would not have an effect on the data quality nor
user experience.

The alternative to using the off screen clone was to build the entire thing in javascript,
which, honestly wouldn’t be much different but I found the first method to be the cleanest
as it allows me to have edits directly in HTML. This also allowed me to fix dark mode issues
as dark mode caused styling issues for the PDF, so I needed to add classes that linked to
files other than navlog.html to ensure the table always downloads using light mode colors.

Program output

& navlog EGSX-EGKA.pdf

Known Limitations / Missing features
e N/A

Test Test Description Expected Outcome Actual Outcome
No.

108 | New pdf style testing The generated PDF _

should contain a
header with a logo
and title, with the
appropriate footer
containing the date,
and a warning to the
user.

109 Navlog tab dark mode test Darkmode should NAVIGATIONLOG
apply the correct B
coloring to all
elements.

*The main change was adding a new root color EEERE S EId- S F N N CE NV I E P k- VPN Py Y
and eI R - E PR AN -PY3)] to allow a suitably coloured alternate
row in dark mode.

Iteration Review
Met requirements: Section 8 Complete
Changes: Styling changes, warning added for data usage

Next steps: Fuel Tab
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https://drive.google.com/file/d/1-jU86QxA9SCMGtSddo8ti7jJHmfr-j3U/view?usp=drive_link
https://drive.google.com/file/d/1glnLlp55Wp4PTLn1i8ARJEGA67dx3lNw/view?usp=drive_link

Section Review

Aims completed in this section:
e Complete 2 Essential features: Pilot navigation log, Basic flight calculations
e Complete a success criteria item: Flight computer
e Provide the ability of the user to choose altitudes, speeds and other logistical
aspects of their route as per design
e Allow the user to download the log in a .pdf format
Aims not completed in this section:

e Allow AI the ability to generate these aspects itself, providing a justification for its
thought process.

Iterative tests complete:
e Light/dark Mode switches correctly with the correct colours

Remarks: Nothing to address.

Section 9: Fuel Tab

Aims of this section

e Complete an essential feature: Fuel Calculations

e Partly complete a success criteria item: , Mass and balance, and Expense
calculators

e Allow users to choose their fuel policy and manually enter specific times for each
stage of flight.

e Allow these times to be filled by AI automatically based on the current fuel policy
for that element of flight.

e Display the users total fuel required for each stage as well as for the whole flight,
including the weight of said fuel using data provided by the user

e Determine whether a stopover along the route is required and notify the user of this.
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Iteration 1 - HTML initial layout and styling

fuel.html

id="fuel policy” class="with_highlight"
style="display: flex; align-items: center; justify-content: space-between;
style="margin-bottom: 15px;">Fuel Policy
id="autofill"
id="autofillButton” class="baseButton” fill="currentColor” height="28" id="AI_icon" viewBox="8

style="color: 73 3">You can use the provided general policy or (preferably) edit it to your operator’s p
style="color: 737373">You can use Autofill to calculate time values based on the currently entered policy.

TABLE

id="fuel_info" class="with_highlight" style="display: flex; justify-content: center;
class="input” Fuel Burn: id="fuelBurn" type="numbe [unit]/hr
class="input” Taxi Time: id="taxiTime" type="num mins

class="input” Specific Gravity (5G): id="speci vity” type="number"

id="fuel required” class="with_highlight™
style="margin-bottom: 28px;">Fuel Required
style="margin-bottom: 28px;”>Taxi Fuel:
style="margin-bottom: 28px;">Trip Fuel:
style="margin-bottom: 28px;">Contingency:
style="margin-bottom: 28px;">Alternate:
style="margin-bottom: 28px;":>Final Reserve:
style="margin-bottom: 28px;">Additional:
class="input">Extra: id="extraFuel" type="number" [unit]

size="3.5" color="#cdcdcd" noshade="" style="margin-top: 25px;

class="totals" m i : %; ">Total:
class="totals" ‘m top: ®; ">Weight:

id="stopovers”

class="input” Max Tank Capacity: id="maxTankCapacity” type="number" [unit]

fuel.css
#tcontent {

display: grid;
grid-template-columns: 1fr 1fr;

H#fuel policy {
grid-column: 1;

grid-row: 1 / span 3;

tstopovers {
grid-column: 2;
grid-row: 3;
border-radius: 10px;

padding: 15px;




#fuel required {
grid-column: 2;
grid-row: 2;

padding: 20px;

H#fuelBurn_and_taxiTime {
grid-column: 2;
grid-row: 1;

min-height: fit-content;

.with_highlight {
background-color: var(--highlight);
border-radius: 10px;
padding: 15px;

margin: 5px;

input {
border: 1px solid var(--text);
border-radius: 5px;
padding: 5px;
margin-left: 10px;
width: 100px;
text-align: center;
font-weight: 600;
font-family: 'Manrope’;

font-size: 13px;

background-color: var(--bg);

border: 1px solid var(--onhover);

H#stopoverRequired {
display: flex;
font-size: 17px;
margin-top: 1@px;
padding: 3%;
background-color: hsla(@ 100% 60% / ©.7);
border-radius: 15px;

justify-content: center;

H#stopoverNotRequired {
display: flex;
font-size: 17px;
margin-top: 10px;
padding: 3%;
background-color: var(--onhover);

border-radius: 15px;




justify-content: center;

.totals {
font-size: 18px;
font-weight: 700;
margin-right: 40%;

HautofillButton {
text-align: center;
font-size: 16px;
font-weight: 500;
font-family: 'Manrope’;
padding: 7px 10px 7px 10px;
width: fit-content;
border-radius: 8px;
cursor: pointer;

margin-right: 13px;

background-color: var(--bg);

#tautofillButton:hover {

background-color: var(--primary);

HAI_icon {

margin-right: 5px;

What I did

Starting off with the general layout, I used CSS grid to structure each section so that they
appear with dimensions similar to those in the design. All the divs except the last one with
the ‘Max tank capacity’ value and stopover alert have the class which
allows all boxes to have a background except the last one as per design. You can see both
stopover alert boxes present in the preview as there is no JS written, and they will
appear/dissapear accordingly depending on the total fuel value compared with the max
tank capacity. For the units, a placeholder [unit] is put in its place for now because I am yet
to code in the actual variable units.

I've made a few changes: Weight and thus specific gravity (used to calculate weight) have
been added. Also, the AUTOFILL button has been moved to the route policy table. As the
new tooltip suggests, each description for each part of the fuel policy can be editable, then,
to integrate AI into this, the AI will read these descriptions and choose a suitable time
period based on this. This time will then be used to calculate the fuel required. The AI will
have some route data as well, such as the route time to aid in calculating the trip time. Also,
extra fuel is not going to be added on the table but instead in the fuel resources, as this is
more intuitive to the user as all values would be calculated and so they would have things
to base their decisions off of, rather than having to make their own inferences.

Why I did it this way

Initially, I included the weight so that the user can see it before they get into the mass and
balance page- this is useful as often pilots may have predefined weight values that they’re
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trying to meet whilst planning. However, I quickly realised that it was a necessity, because
it stores the current weight in the session early, so that I can easily access it in the mass
and balance tab. Without this I would have to calculate the weight in the mass and balance
tab which may not be intuitive as it would essentially always have to be done on load,
which is longer than just reading what is already loaded into the session.

The application of AI here is better as less mistakes are likely to occur here, as it doesn’t
need to use map data or route data, just some considerate reasoning skills and common
sense. This also allows the user to have quick suggestions which then lay a foundation for
the final values they choose to pick.

Program output
FUEL

Fuel Policy

* AUTOFILL

You can use the provided general policy or (preferably) edit it to your operator's policy.
You can use Autofill to calculate time values based on the currently entered policy.

TABLE

Fuel Burn: [unit]/hr  Taxi Time: mins

Specific Gravity (SG):

Fuel Required

Taxi Fuel

Trip Fuel
Contingency:
Alternate:
Final Reserve
Additional

Extra:

Total:

[unit]

Weight:

Max Tank Capacity: [unit]

Known Limitations / Missing features

e No table

No stop-overs are required for this route.

Test Test Description Expected Outcome Actual Outcome
No.
110 HTML and CSS general general layout should

layout test

appear as per design,
along with the
included changes

Nosiop-oversars requires for histouts.
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Iteration Review

Met requirements: N/A

Changes: Added AI button, weight and SG
Next steps: Adding fuel policy table

Iteration 2 - Adding fuel policy table
fuel.himl

id="fuel policy ble” style="width:

Element
Policy
Time Allowed

Trip

name="tr y" value="">Take-off to Landing. Should consider steep cl

Contingency
name= y olicy" i t [ value=""»Either 5% of Trip, if Enrout]
id="TA

Alternate
value="">For Missed approaches / landing at

Final Reserwve
name="finalR i na value="">Enough for 45 min Flight time

Additional
value="">Enough for 15 mins holding time

fuel.css

table {
width: 100%;
border-collapse: collapse;

margin-top: 10px;

td {

border: 1px solid var(--text);

padding: 8px;
text-align: center;
font-family: 'Manrope’;
font-size: 14px;
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textarea {
width: 100%;
height: 100px;
border: none;
border-radius: 5px;
padding: 10px;
font-family: 'Manrope’;
font-size: 14px;
color: var(--text);
resize: none;

background-color: var(--highlight);

tpolicyTooltipText {
display: none;
position: absolute;
background-color: var(--highlight);
color: var(--text);
padding: 10px;
border-radius: 5px;
width: 300px;
font-size: 13px;
box-shadow: © @ 1@px rgba(e, 0, 0, 0.2);
z-index: 1000;
top: 110px;
left: 80px;

.

updateSettings("current_page", "/fuel"};

policyTooltip = document.getElementById("policyTooltipText"™});
policyInfolcon = document.getElementById({"FuelPolicyTooltip"™);

policyInfoIcon.addEventlListener{"mouseover”, ()
policyTooltip.style.display = "block™;
1)

policyInfoIcon.addEventlListener({"mouseout™, ()
policyTooltip.style.display = "none";
1)s

What I did

The table consists of three columns, the element of flight, the actual policy and the time
allowed for that period, which determines the fuel to be used for that time. All policy cells
have been placed in a <textarea> tag so that they are editable, but for the time being I've
hardcoded the general fuel policy as a placeholder text. In actual practice, this policy will




be retrieved from the session. To give some structure the textareas have a defined height,
and will roll into a scroll if it gets too large, which it shouldn’t. Then the time allowed section
is simply a number input.

The fuel policy tooltip has also moved into an info icon like the route tab, however i’'ve done
it so that the tip shows up like an actual onhover tooltip, as the aim was to remove the
tooltip text from the main page.

Why I did it this way

I hid the tooltip principally because it took too much space and was making the
table-length in the grid unequal, which wasn’t visually appealing. This alternative allowed
the message to still be quickly accessible to the user and perhaps looks more professional
and intuitive too, as this is a common thing in many applications as well.

Program output
W Fuel policy tooltip test.mp4

Fuel Policy © * AUTOFILL

Element Policy Time Allowed

Take-off to Landing. Should consider steep
climbs, descents and arrival procedures.

Trip
Either 5% of Trip, 3% if Enroute alternative
_ aerodrome available, or Whatever is sufficient for
Contingency 20min of flight. Whichever higher.
For Missed approaches [ landing at alternative
aerodromes. Should include time for a circuit at
Alternate destination.

Enough for 45 min Flight time

Final Reserve

Enough for 15 mins holding time

Additional

Known Limitations / Missing features
e N/A
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Actual Outcome

Test Test Description Expected Outcome
No.
111 Table layout test Tables should appear
. . Fuel Policy © * AUTOFILL
as per design, with
p I q Ce h o I d e r Element Policy Time Allowed
descriptions with . o, descants el procedires
. Tip
correct formatting.
Either 5% of Trip, 3% if Enroute alternative
aerodrome available, or Whatever is sufficient for
Contingency 20min of flight. Whichever higher.
For Missed approaches / landing at alternative
aerodromes. Should include time for a circuit at
Altemate destination.
Enough fer 45 min Flight time
Final Reserve
Enough for 15 mins holding time
Additional

the info icon, a tooltip
should appear until

the mouse is no longer
hovering over the icon

Iteration Review

Met requirements: N/A

Changes: Fuel policy tooltip now an hover tooltip attached to an info icon near subheading

Next steps: Adding new keys for values and units
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Iteration 3 - Adding keys for values & Units
app-py

and arri
6 of Trip, 3% if Enroute ernative

at alternativ odron Should include ti

15 mins holding time",

I
"fuel"},
"fuel"},

"fuel
"fuel
"fuel_me

"fuel”},

1>Time Alldwed

td>Trip</td
| X1 3 name="tripPolic id=" r\x; value="">{{ flight.fuelPolicy trip.policy }}
="TA_trip" type="number" value="{{ flight.fuelPolicy_trip.time_allowed }}" td

d>Contingency
t C value="">{{ flight.fuelPolicy_contingenc
"{{ flight.fuelPolicy_contingency.time_allowed }}"

I>Alternate
ext 3 name="alt
="TA_altern

value="">{{ flight.fuelPolicy finalRes
fllﬂht fuelPolicy_finalReserve.time_allowed }}]

="TA_additional™ type="number"
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px;">Taxi Fuel: <b { flight fuel_taxi.output }}
;">Trip Fuel: <b>{{ flight.fuel trip.output }}
Contingency: <b>{{ flight.fuel_contingency. output 1}
">Alternate: <b>{{ fllght fuel_alternate.output }}</I
Final Reserve: <b>{{ flight.fuel finalReserve.output }}
Additional: <b 1{ flight.fuel_additional.output }}
" value—”" fllght fuel extra.va

/ class="input" Extra (PIC discretion): <input id traFuel" type="number

size="3.5" color="#cdcdcd" noshade="" style="margin-top:
an class="t " style="mar '>Total: {{ flight.fuel total.output }}</spar

clas 1s" style="ma 1-tof 0 '">Endurance: {{ flight.fuel_endurance.output }}
an class= " style=" g ;">Mass: {{ flight.fuel_mass.output }}</span

What I did

First I added the new keys to the session template. For the fuel policy values, given that
each row has two storable values attached to it (Policy and Time Allowed), the values are
stored within their respective objects, each with their two values. For most of the fuel
values, the same format for unit-changing values is used (i.e. with ‘value’ and ‘class’),
except taxi time and fuel endurance, whose units don’t need o be changed.

For values that are unit-changing but are also in an input box, the .value is targeted
instead of .output. Remember, when the units are converted initially the ‘output’ value is
appended to each object, which contains the string to display e.g. ‘100 Gal’. The value just
contains the number itself: 100 in this case, and is what is used to make the string with the
unit in the end. The value/output differences are explained in more detail in the iterations
that implemented the unit conversions. Nevertheless, by targeting the value only, only the
digits appear without the units, which would be necessary as the input box’s automatic
validation takes numbers only.

The rest of the work is over in fuel.html, where I replaced all the placeholder text/inputs
with the relevant Jinja2 references to allow them to display data stored in the session, as
per usual.

Why I did it this way

Using separate objects for each table row makes organising the table values much easier
because I can have keys with the same name (‘policy’, ‘time allowed’), and thus it makes
referencing them an easier job too. It also makes the data easier to see, interpret and
understand from a developer standpoint. If I just incorporated it as several keys, they
would be hard to distinguish between and key names would be unnecessarily long, which
inevitably makes the developing experience much more difficult.

Program output
W Fuel units changing test 1.mp4
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Fuel Pol ICy @ *. AUTOFILL Fuel Burn: 0.0 gph Specific Gravity (SG): 0
Taxi Time: mins Max Tank Capacity: 0.0 Gal
Element Policy Time Allowed (mins)
Take-off to Landing. Should &
consider steep climbs, descents Fuel Requ"ed
Trip and arrival procedures.

Taxi Fuel: 0.0 Gal

Trip Fuel: 0.0 Gal
Either 5% of Trip, 3% if Enroute

) alternative aerodrome available, Contingency: 0.0 Gal
Contingency or Whatever is sufficient for
20min of flight. Whichever higher. Alternate: 0.0 Gal

Final Reserve: 0.0 Gal
For Missed approaches / landing

at alternative aerodromes. Additional: 0.0 Gal
Alternate Should include time for a circuit
akdestinatian, Extra (PIC discretion): 0.0 Gal
Enough for 45 min Flight time Total: 0.0 Gal Endurance:
Final Reserve Mass: 0.0 kg

FrosenerEmneneshatine —

No stop-overs are required for this route.

Additional

Known Limitations / Missing features

e N/A

Test Test Description Expected Outcome Actual Outcome

No.

113 | Session load and display The values that can Fus olicy© B U

testing change have their C — =T

data fetched from the "
session and can be —
displayed properly. - —

rem—— —

Nostop-overs are required for this route.

114 | Units changing test The units of any unit PASS (See program output)

changing items
change when the units
are switched from the
settings menu.

Iteration Review
Met requirements: N/A
Changes: N/A

Next steps: handling all inputs and calculating fuel values.
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Iteration 4 - Input handling and Calculations

async function calculateTotals() {
const response = await fetch("/calculate-totals", {
method: "POST",
headers: {
"Content-Type": "application/json",

body: JSON.stringify({ extra: extraFuel.value }),
}):

if (!response.ok) {

showAlert("Error calculating totals. Please try again.", "error");

return,
const data = await response.json();

totalFuel.innerText = ‘Total: ${data.total_fuel} ;
fuelMass.innerText = ‘Mass: ${data.fuel_mass} :
fuelEndurance.innerText = ‘Endurance: ${data.fuel_endurance}";

@main.route('/calculate-totals', methods=["POST"])
calculate_totals():
flight_data = session["flight data"]["flight"]

taxi = flight_data["fuel_taxi"]["value"]

trip = flight_data["fuel trip"]["value"]

contingency = flight_data["fuel contingency"]["value"]
alternate = flight_data["fuel alternate"]["value"]
finalReserve = flight data["fuel_finalReserve"]["value"]
additional = flight data["fuel additional"]["value"]

extra = request.json.get("extra")

total fuel = sum([

float(taxi),
float(trip),
float(contingency),
float(alternate),
float(finalReserve),
float(additional),
float(extra)




flight_data["fuel total"]["value"] = round(total_ fuel, 1)

specific_gravity = flight data["specific_gravity"]

if specific_gravity != specific_gravity != @:
if session["flight data"]["settings"]["units_fuel"] == "litre":
fuel mass = total fuel * float(specific_gravity)

elif session["flight data"]["settings"]["units_fuel"] == "US_liquid_gallon":
fuel mass = total fuel * float(specific_gravity) * 8.345
flight_data["fuel mass"]["value"] = round(fuel_mass, 1)
else:
flight_data["fuel mass"]["value"] = ©

fuel burn = flight_data["fuel burn"]["value"]

if fuel burn != "" fuel burn != 0:
endurance_hours = total fuel / float(fuel_burn)
hours = int(endurance_hours)
minutes = int((endurance_hours - hours) * 60)
endurance = f"{hours}hrs {minutes}mins"

flight_data["fuel_endurance"] = endurance

update_unitsRUN()
session.modified =

return jsonify({"total fuel": flight_data["fuel total"]["output"],
"fuel mass": flight_data["fuel _mass"]["output"],

"fuel endurance": flight_data["fuel_endurance"]
}), 200
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fuel.js

fuelBurn = document.getElementById(“fuelBurn™);

taxiTime = document.getElementById(“taxiTime");
maxTankCapacity = document.getElementById("maxTankCapacity"};
specificGravity = document.getElementById("specificGravity”};
extraFuel = document.getElementById{"extraFuel™);

elements document.querySelectorAll("#fuel required .elements");

totalFuel = document.getElementById("totalFuel™);
fuelMass = document.getElementById(“fuelMass");
fuelEndurance = document.getElementById("fuelEndurance”};

fuelBurn.addEventListener({ “change’
await update(“fuel burn.value”, Luwb=r(FJe BJrn value});
calculateTotals();

I

axiTime.addEventListener(“change'’
await update("taxi_time", Number (taKlT me. ualue)
calculateTotals();

I

maxTankCapacity.addEventListener("change”,

, HLnLer(wchcrkCcpac1t+

await update(“"max tank capacity.value’

i

specificGravity.addEventListener("change"”, .
await update(“specific_gravity", Number (speclflrﬁra _ty value)
calculateTotals();

1)
extraFuel .addEventListener(”change”, ( {
await update("fuel extra.value", Number(extraFuel.value));

I

elements.forEach(element
element . addEventListener(”change”
calculateTotals();
1) s
1)s

What I did

Calculating totals

To calculate all the necessary total values, we need to get all the fuel required values, and
sum them to get the total fuel, then use the user’s SG input plus the calculated fuel to
calculate mass, and endurance can be calculated using the fuel burn input. In app.py, to
calculate the sum, the necessary data is obtained from the session.




Then, to calculate the total fuel they’re all added together, and the session updated. To
calculate the mass, I take the specific gravity input by the user, verify its not empty, then
use mass (m) = Volume (V) X density (p) to calculate the mass. Note that the density is
numerically equivalent to the specific gravity. If the fuel volume is in gallons, it’s necessary
to multiply by 8.34, as the reference is water = 8.34 Ib/gal rather than 1kg/I for a volume
in litres. To determine the correct calculation I simply take the current fuel unit from the
session and run the correct calculation depending on what unit is currently selected. The
session is then updated again with the calculated mass.

Finally, to calculate the endurance, it’s simply utilising the fuel burn to find out how long the
fuel will actually last approximately in the air. The hours are calculated by dividing the total
fuel by the fuel burn, and then the minutes by subtracting this by the full (decimal) hours
and multiplying by 60 to get the minutes. They’re then put into a string and stored in the
session. Note that in the end both hours and minutes get set to integers (and not floats) to
ensure there aren’t any decimals in the time display.

All this data is then set straight back to the frontend, where the [EIR{IREILLI-REL@)]
function continues to get the response from the backend and replaces the text in the DOM
to show the calculated values.

Input handling

For each fuel information input, after the user clicks off the input box (i.e. a change) then
the session updates with the entered values. then runs to apply any
new changes to the totals.

Why I did it this way

The ‘extra’ fuel is passed in the calculateTotals function to app.py instead of it simply being
fetched from the session. This was because of a desync that occurred meaning that the
extra fuel value read by python was always one value behind the actual, which offset the
calculations. Instead, using the value that was just inpufted directly into the DOM serves
better as it will always match the current value, and any desync would be stopped.

Program output
W Totals calculation and unit conv test.mp4

Known Limitations / Missing features
e Time allowed values for fuel required not yet usable

Test Test Description Expected Outcome Actual Outcome
No.
115 | Totals calculation test Upon adjusting the PASS (See program output)

extra fuel value, the
total should be added
to the total fuel, and
upon entering
necessary fuel
information weight
and endurance should
be calculated too.
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116

Unit conversion test Upon changing the ERROR (See program output)

units the units of all
values should change
to produce accurate
values.

Error Analysis & Fixes

Test No: 116
Failure Description: Unit conversions are inaccurate - fuel volume doesn’t convert at all

Cause: Not sure for certain, most likely a problem with the unit conversion algorithm in
app-py

Fix: Run an isolated unit conversion test for fuel and other values to see if the error exists
solely with the fuel values or others too. From this I should be able to determine if it’s an
issue with the conversion function or not.

Justification: If I simply targeted the fuel values only, I wouldn’t be able to tell if the
problem affects more units and may implement a change that may break other unit
conversions, or even the entire algorithm. Running an isolated test should allow me to see
what is going on exactly and should allow me to see exactly where the problem stems from
and what values it is affecting to better find a suitable solution.

Iteration 4.5 - Fixing unit conversion inaccuracies
app.py

alue" : 124, "clz:
lue" : 1000,

: flex; align-items: center; gap: 10px;"

h3>Isolated unit conversion test

p>Fuel value: {{ flight.unit_test_fuel.output }}

p>Mass value: {{ flight.unit_test_mass.output }}

p>Distance value: {{ flight.unit_test_distance.output }}

p>Altitude value: {{ flight.unit_test_altitude.output }}

p>Airspeed value: {{ flight.unit_test_airspeed.output }}
endblock |
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The test is set in a free tab - mass and balance. I set pre-defined values for each of them,
and intend to change them each in the test, and see which ones do and which ones don’t.

Program output (live test)
Wi isolated unit conversion test.mp4

After looking back over the process of the unit’s conversion section, the error became
obvious.

This line:
app-py

seésion["fligh.t_e:i.::ata”]["Setti gs"][prev_unit_key] = display_unit

Updates the previous unit to the current unit when the conversion is done. This is so that
once a conversion happens again, the previous unit should not equal the new unit that was
selected before the newER conversion was made. This meant that, for the first loop, the
conversion would work, but then the previous unit gets set to the current unit, so in the next
iteration instead of converting prev -> current it's converting current -> current: i.e the same
thing.

To fix this, I took it out of the for loop, and iterated through all the keys again once the
initial for loop was done, this time, just to change the previous units to the current units.
This works because this process will only happen once all conversions have been made. The
issue was resolved!

, item in session["flight_data"]["flight"].items():
if isinstance(item, dic
category = item["
if category in UNI
settings_key UNIT_MAP[category][’
display_unit = session["fligh ing [settings_key]
current_unit = ureg[display_u

prev_unit_key = rev_{settings_key}"
session["flight_dats 'setti "Tlprev_unit_key] = display_unit

Test Test Description Expected Outcome Actual Outcome
No.
117 Unit conversion test Upon changing the PASS

units the units of all
values should change
to produce accurate
values.
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https://drive.google.com/file/d/1WUrPLk8eMYaBh1tK4togs_udTaOQJN4o/view?usp=drivesdk

Iteration Review

Met requirements: (Aim complete) Display the users total fuel required for each stage as
well as for the whole flight, including the weight of said fuel using data provided by the user

Changes: Fixed unit conversion bug

Next steps: Fuel policy calculations and stopovers

Iteration 5 - Fuel policy calculations & stopovers

fuel.js (just showing first 2 categories but its the same for all the others)

cy"”, contingencyPolicy.value);

r(TA_trip.value));

calculateFuelR
t calculateTotals

calculateFu
it calculateTotals
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calculateFuelRequired(timeAllowed="None', elementType="None')} {

(timeAllowed == ‘None® && elementType == ‘None') {

wait calculateFuelRequired(taxiTime.value, "taxi");
await calculateFuelRequired(TA_trip.value, "trip");
await calculateFuelRequired(TA_contingency.value, "contingency"”);
await calculateFuelRequired(TA_alternate.value, "alternate”
wait calculateFuelRequired(TA finalReserve.value, “"finalReserve™);
await calculateFuelRequired(TA additional.value, "additional®™);
wait calculateTotals();
return;

burn = Number(fuelBurn.value);
element = document.getElementById( fuel %${elementType

if (fuelBurn.value != """ && timeAllowed != "") {
fuel_required = (Number(timeAllowed) / 68) * burn

await update(” fuel ${elementType}.value™, fuel required);
await fetch('/units-update’

fetch( ' /get-flig
.then(response response. json()
.then data {

updatedvalue = data[ fuel %{elementType} ].output;
element.innerText = updatedvalue;

max_tank capacity = flight data["max tank ca

if max_tank_capacity != max_tank_capa
it total fuel » float(max tank capacity):
stopover_status
lse:
stopover_status
else:
ctopover status =




calculateTotals() - fuel.js

uired = document.getElementById("s lequired™);
Required = document.getElementById( "NotRequired™);

stopover_status ==

d.style.display =

equired.style.display

ired.style.display =
equired.style.display =

What I did

First, I made the fuel policy descriptions editable, by adding their variables and updating
the session once a change is detected as per usual. The same also applied with the time
allowed value. Now the session should save any edits made to the session from those fields.
Now that we can utilise the time allowed values, I can calculate the fuel required values for
each section. The function works by taking the time entered
into the time allowed box, converting it to hours and then multiplying it by the fuel burn.
Then the second parameter, the elementType, contains a string of the particular fuel
element being edited- say it be ‘contingency’ or ‘finalReserve’. Once the fuel calculation has
been completed, will update
that particular element’s fuel required value, and update the units afterwards to account
for the change. Then, once the update value has changed it’s fetched again from the
session and the text is replaced to show the fuel required value on the screen.

When the fuel burn value changes, all the fuel required calculations need to be redone. To
deal with this, I made the function recursive so that if no parameters are given, it runs all
the normal fuel calculations one after the other.

The stopover requirement is decided in the calculateTotals() function. It compares the total
fuel with the max tank capacity and returns true or false depending on whether the fuel
exceeds the capacity or not. This result is also sent to the frontend. Then at the end of the
calculateTotals function the styling of the relevant box is edited according to the boolean
provided by app.py.

Why I did it this way

Making the function recursive was the better alternative to simply just having the function
default to calculating all fuel required values every single time just one is changed. This
puts less stress on the server, as only all edits are made if all edits need to be made. Where
this is not the case then just the relevant fuel required value is calculated. This also makes it
more suited for the AI implementation too, because once all the time values are updated I
can then simply just use this method to update all values at once and not one by one.

Program output
W Fuel policy functionality test.mp4

Known Limitations / Missing features
e N/A
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Test Test Description Expected Outcome Actual Outcome
No.

118 Fuel policy description When a fuel policy is PASS (See program output)
editing test edited, the edit should
be saved in session.
119 Fuel required calculation When the time PASS (See program output)
tests allowed value is

entered and fuel burn
is present, the relevant
fuel required value is
calculated and the
totals redone. If the
fuel burn changes, all
fuel required values
should update too.

120 | Stopover appearance test If the max capacity is PASS (See program output)
less than the total fuel
required then a box
should replace the
one present stating a
stopover will be
required for the route.

Iteration Review

Met requirements: Essential feature complete: Fuel Calculations

Success criteria item complete: Fuel, Mass and balance, and Expense calculators

(Aim complete) Allow users to choose their fuel policy and manually enter specific times for
each stage of flight.

(Aim complete) Determine whether a stopover along the route is required and notify the
user of this.

Changes: N/A

Next steps: Avoiding any conflicts in units

Iteration 6 - Fixing unit conflicts

settings.html

UNITS

‘active’ if settings.base_un

if settings.base_units == 'metric’ else "'
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settings.js

h3 {
font-weight: 468;
margin-bottom: 1@px;

color: v
margin-top:

document .getElementById("i
= document.getElementById ("
own = document.getElementById("
= document.getElementById( "Unit

.display = "n
tyle.transform

I3 H

imperial.addEventListener("click

im classList.add
ic.classlList. remove

updateSettings
massToPounds();
fuelToGallons( ) ;
altitudeToFeet();
airspeedToKnots();
distanceToNauticalMiles();

List.remove
updateSettings
massToKilograms
fuelToLitres();
altitudeToMetres();
airspeedToKnots();
distanceToNauticalMiles();
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fuel.js

fetch({"/
.then(re
.then(

volume units match when using customised units.");

What I did

Whilst finishing off the unit conversion error, I noticed another significant error that I
decided to combat in its own iteration. The user has the ability to change the units to units
that conflict with each other. This essentially means having fuel volume set in Gallons but
mass set in Litres (instead of pounds) and vice versa. This leads to incorrect fuel
calculations due to complications involving specific gravity.

After many attempts to find an efficient solution, I came up with this: To include an
imperial/metric switch system that automatically changes the necessary units as required.
If the user wants to fine tune this the normal unit selection will be available, but as ‘custom’
units. To do this, I first implemented the basic switch toggle mechanism for imperial/metric
(similar to satellite/normal map style toggle switches). I then added the ‘Custom’ text with
a dropdown icon, and hid the manual unit’s selection by default.

To deal with the imperial/meftric switch, I had to make each unit changing function into an
actual function, then add the eventListeners back to run that function. This was so I could
actually call each of them easily when converting units. Each unit uses a simple format:
‘categoryToUnit’, to make it absolutely clear what unit is becoming what.

A new key tracks the current unit types selected. When the dropdown is
selected, we can assume the user wants to pick custom units and so the base units are set
to custom. Then, the arrow is flipped the other way (much easier than just going to find a
new svg, placing it there, editing display etc) and the custom units become visible and can
be edited. Finally, over in the fuel tab, if the units are set to custom, a warning message is
shown to check that there are no mismatches in units. This will prompt them to just pick
imperial/meftric units and at most conflicts should be avoided this way.

Why I did it this way

There were several ways I could have done this. My first attempt was to have the units
change automatically when entering the fuel tab whilst units were set to conflicting ones.
This didn’t work out well, leading to me having to reload the page a few times to apply
changes, but also meaning that if I switched the units to a more metric system from
imperial, the detection just switches back to the imperial setting (and vice versa) and I
couldn’t find an efficient way to keep track of the user’s selections. My most notable
attempt was to have it so that if the units are changed to conflicting units in settings, and
the fuel page was the current page selected, the units would switch automatically to
remove any conflicts. What caused this to fail was mostly javascript issues, and the fact
that page reloading still needed to happen if the user had changed settings before entering
the fuel tab.
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Instead, simply having a way for the user to quickly resolve any conflicts just makes the
whole process a whole lot more intuitive and easy, especially for the pilot that may already
know that they’re comfortable with a certain units system and just wants to have that
selected right away. And from a usability standpoint, this for sure does make things better

for the user!

Program output

W Imperial/metric tests.mp4

Known Limitations / Missing features

e N/A

Test
No.

Test Description

Expected Outcome

Actual Outcome

121

Imperial/metric switch,
dropdown test

The relevant units
should be changed
when imperial/metric
is selected. If the
dropdown is selected,
the base units is set to
custom

122

Mismatch alert test

If the units are set to
custom and the fuel
tab is opened, an alert
should show to
indicate to the user
that they should avoid
conflicting units.

Iteration Review

Met requirements: N/A

Changes: Revamped unit selection in settings to avoid conflicts in units

Next steps: AI autofill.
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Iteration 7 - AI Autofill

ai_roles.py

n minu

AT icon"” viewBo>

irport_code
Airport_code
irport_code

innerHTML = ~<svg fill="currentColor

height
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i}

on.disabled = B

ton.innerHTML = "~ <svg fill="currentColor” height="28" id="AI icon" viewBox="8

What I did

As stated prior, the AI autofill function is supposed to suggest the time items for each
element. The main prompt asks the AI to find times based on the given descriptions, and
output them in an array of values. Then, the response is coupled with the actual
descriptions, as well as relevant flight data such as trip time, departure/destination to help
the AI inform its decisions. Once it returns the array, the response is parsed and to set the
times on the screen, I iterate through each value in order, changing the value text. Then I
update the session for each of the values, and then finally, update all the fuel required
values. At the start and end of this process, the autofill button styling changes to show
‘generating..’ and switches back to normal once the process is finished.

Why I did it this way

Using an array as output was a much better alternative than using json keys and values, as
targeting each time value would be much more complex due to all the names involved. To
deal with that I would have to alter the initial table structure in app.py which means I need
to change other times where these specific values were called- it just becomes a lengthy
mess. Using an array has no effect on the way it's targeted due to the fact that each item is
in order, so I can simply iterate through and replace the values as required, which works
perfectly.

Program output
W AT autofill test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
123 AI autofill test Once ‘AUTOFILL is PASS (See program output)

pressed, the time
values are filled for
the entire table, saved
to the session, and the
fuel required + total
values are calculated
afterwards.
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124

Dark mode test: fuel tab Darkmode should
apply the correct
coloring to all
elements. Fuel Required

ToxiTime:

Iteration Review

Met requirements: (Aim complete) Allow these times to be filled by AI automatically based
on the current fuel policy for that stage of flight.
Fuel tab complete

Changes: N/A

Next steps: Mass and balance tab

Section Review

Aims completed in this section:

Complete an essential feature: Fuel Calculations
Complete a success criteria item: Fuel, Mass and balance, and Expense calculators

e Allow users to choose their fuel policy and manually enter specific times for each
stage of flight.

e Allow these times to be filled by AI automatically based on the current fuel policy
for that element of flight.

e Display the users total fuel required for each stage as well as for the whole flight,
including the weight of said fuel using data provided by the user

e Determine whether a stopover along the route is required and notify the user of this.

Aims not completed in this section:
N/A
Iterative tests complete:
e Light/dark Mode switches correctly with the correct colours
e Al should output suitable responses in accordance to their given role and user
prompt

Remarks: Nothing to address.
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Section 10: Animations

Iteration 1 - Animations

basePage.css
button {
margin-botto

backgroun
border: n
padding

1
J

basePage.js

if &% LABEL

settings.css

button
transition: background-color @.2s, transform 8.2

n
f]

button {

transition: background-color @.2s;

#imperial, #me
color: va

transition:

background-color @.2s,

main-menu.css

position:
margin-top:
width: 38px;
left: S5px;

transition: transform 8.3s

#settin over {

transform:

transition: translate 8.2s;

.mainMenuButton:hover |
translate: 18px;

margin-lef
width: 358px;
height: 18@vh;
padding-top
linear-gradient(to

: opacity @.5s,

m dth:
padding:
ing-lef
g-right: 17px;
ty: @;

What I did

This is more like an unplanned mini section. After the previous tab, I began playing around

with the transition attribute in CSS. It turns out making a fade in/out transition or a
moving transition is not at all hard, and so I took this opportunity to make some QoL
improvements to the webapp, the purpose of which are explained below.

isibility e




Specific changes include:

e Menu buttons are translated to the right when the user hovers over them making a
cool selection effect

e Normal buttons now fade into their selection color and are also enlarged with a
scale of 0.10x the original button size

e Navigation overlay now has a fade effect which prevents a strobe effect when
hovering over different tabs quickly

e Settings icon rotates 45 degrees when hovered over as a little animation effect

Why I did it this way

The purpose of adding animations to my webapp was to improve user experience by
showing responsiveness and dedicated feedback to their inputs. Without a doubt, the
addition of these animations have greatly improved the smoothness of the application, one
could argue to a more professional standard. Without this the webapp would of course be
usable, but it would seem less polished, and often this determines the way the user
perceives and thinks about the app, and I would like the user to feel like their experience
has been thought about and that the webapp is indeed polished in their view.

Program output
W button animations showcase.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
125 Button animation test All buttons should PASS (See program output)

have the correct
animations applied
when the cursor
interacts with them

Section Review

Met requirements: Added animations!
Changes: N/A

Next steps: Mass and balance tab
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Section 11: Mass & Balance Tab

Aims of this section

Complete 2 essential features: Mass and balance and flight performance
calculations, Integration of AI for analysis & suggestions

Complete a success criteria item: Fuel, Mass and balance, and Expense calculators
To allow the user to enter the weight and arm of each measurement item and have
the moment calculated based on that information

Calculate the total total weight, moment and centre of gravity at different stages of
flight and display them to the user in a table

Allow the user to enter details related to manoeuvring speeds to produce
manoeuvring speed values for takeoff and landing

Allow manoeuvring speed to be calculated from a custom weight

Have weights that go over the entered limits highlighted.

To have Al suggest a change the user could make should their CG value be out of
limits

Iteration 1 - HTML initial layout and styling

mass_and-balance_html

and_moments" class="highlight"
& Moments

j ustif
style
. fill="curre

iv id="half2"

id= calculator"

avity Calculator
Vie oflL

ik il
type="nur
t type="number" name=

/ id="manouverin;
Manouvering S
liv style="disp i i 1tent

Takeoff: ="va_takeoff
Landing: i _landing"

b>Any Weight:</b type="number" name="
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Mass_and_balance.css
.highlight {
background-color: var(--highlight);
padding: 20px;
border-radius: 8px;
margin-bottom: 15px;

tcontent {
display: grid;
grid-template-columns: 1.5fr 1fr;

Hweights_and_moments {
margin: 10px;

min-height: 500px;

#cg_calculator {
margin: 10px;

min-height: 350px;

tmanouvering_speeds{
margin: 10px;

height: fit-content;

#tmanouvering_speeds input {
border: 1px solid var(--onhover);

input {
border: 1px solid var(--text);
border-radius: 5px;
padding: 5px;
margin-left: 10px;
width: 100px;
text-align: center;
font-weight: 600;
font-family: 'Manrope’;
font-size: 13px;

background-color: var(--bg);

HsuggestChange {

background-color: var(--highlight);
border: none;

border-radius: 5px;

padding: 8px 12px;

font-size: 14px;

font-weight: 400;

cursor: pointer;

margin-left: 10px;

font-family: 'Manrope’;




#suggestChange:hover {
background-color: var(--primary);

HAI_icon {
margin-right: 10px;

position: relative;

}
h3 {
margin-bottom: 15px;

What I did

Like always, we start with the html and styling. I've used css grid to make 2 halves, one
containing the weights and moments and the footer, and the other with the centre of
gravity and manoeuvring speed calculations. The tables are a bit more complex and take a
few lines of code so they’ll be done in the next iterations. I decided to centre the footer too
instead of having it to the left- this just looked a bit cleaner.

Why I did it this way

Not using a CSS grid of 4 items (one for each section) was important as I could not get
them to overlap each other this way. The overlapping was necessary as part of the design
due to space constraints- I wanted to have it so the user has to scroll less when accessing
any page. Of course, this can often depend on the screen size the user has. Using a tablet
for example will almost always mean scrolling is required, but at least the amount will be
decreased significantly.

Program output

MASS & BALANCE
MTOW:[::::::j MLW: |

Weights & Moments

Manouvering Speeds

Va @ MGW: MGW:
Vp Takeoff:
Use your aircrafts weight & balance schedule to check if your CGis in limits Vj Landing:
Not in limits? +, SuggestaChange
i 2 Any Weight:

Manouverina Speed:

Known Limitations / Missing features
e No tables
e NoJS
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Test Test Description Expected Outcome Actual Outcome
No.
126 | Initial HTML & CSS layout All the HTML and MASS & BALANCE

test

styling should match
the design, excepft for
the tables which are
incomplete.

Welghts & Moments

Manouvering Speeds

Va @ MOW: Mow:

aLa

Notinlimits? %, SuggestaChange
it . Any Weight:

Manouvering Soecq

Iteration Review

Met requirements: N/A

Changes: Centered the footer

Next steps: Table HTML and styling

Iteration 2 - Table HTML and styling

mass_and_balance.css

table {

width: 100%;
border-collapse: collapse;

margin-top: 10px;;

_table th, #CG_table td {

border: 1px solid var(--text);
text-align: center;
font-family: 'Manrope’;
font-size: 14px;

padding: 15px;

background-color: var(--tableHeader);

table left, #table right {

width: 35px;
height: 35px;
pointer-events: none;

opacity: 0.3;
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transition: transform ©.2s ease;

Htable right {
transform: rotate(180deg);

#tmoments_table th, #moments_table td {

border: 1px solid var(--text);

text-align: center;
font-family: 'Manrope’;
font-size: 14px;
padding: 10px;

width: 180px;

tmoments_table input {
width: 160px;
border: 1px solid var(--onhover);

background-color: var(--highlight);

tmoments_tablel, #moments_table2 {
display: none;

tmoments_tablel.active, #moments_table2.active {
display: table-row-group;

Htable_left.active, #table_right.active {
opacity: 1;
pointer-events: auto;

cursor: pointer;

#table_left:hover, #table_right:hover {
transform: scale(1.1);

H#table_right:hover {
transform: rotate(180deg) scale(1l.1);




mass_and_balance.html

id="weights_and_moments™ class="highlight"
style="display: flex; justify-content: space-betwee
HWeights & Moments

id="table_left™ fill="currentColor” viewBox="8 @ 32 32" xmlns="
id="table_pright" class="active” fill="currentColor” viewBox="8

id="moments_table"

Item
Weight
Arm
Moment

id="moments_tablel"” class="active"

Basic Empty Weight
type="number" name="BE_weight" id="wei

type="number" name="BE_arm" id="arm b
type="number" name="BE_moment" id="moment basic_empty"

type="number
type="number
id="moment_oil"

name="0il weight” id="weight oil"
name="o0il arm” id="arm_oil"

name="pilotl weight" id="weight pilot1"”
name="pilotl arm” id="arm pilotl”

id="moments table2”

Fuel load: Tank 1
type="numbe
type="numbe

id="moment_fuell”

name="fuell weight" id="weight_fuel1l™

n
r" name="fuell arm” id="arm_ fuell™

Fuel load: Tank 2
weight™ id="weight fuel2”

arm” id="arm_fuel2”

name="fuel
name="fuel

e
£
T
£

type="numbe
id="moment_fuel2”

Fuel burned on ground: Tank 1
type:"L1t#r” name="fuell burned weight" id="weight fuell ground_burne
type="number” name="fuell burned arm” id="arm_ fuell ground burned”




Zero-Fuel
id="
id="
id=

document.getElementById(
document.getElementById("
document.getElementById("

current_table = 1;

addEventListener(
current_ 1

.classList.remove(’
_table = 1;
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What I did

To incorporate the table ‘split’ that you see in the design, I’ve used two <tbody> elements
instead of one. Each table contains a certain number of rows, with the necessary details. In
this fashion, I can alter the display properties for each table upon clicking an arrow, which
allows me to switch between table contents without changing the table headers.

To incorporate the switch, each table can either have ‘active’ in their classList or not. When
a particular table needs to be shown, ‘active’ is added to their classlist and the relevant
table is shown (display set to (BT TSI, not block as it wouldn’t format properly.) The
same applies to the arrows, in which, the active one is colored in and the unavailable one is
dimmed out. By default, the first table shows on page load.

Why I did it this way

I didn’t consider saving the currently selected table in the session because it's simply not
something that needs to be saved. There is no benefit in saving the table position as data
inputted is always saved and it only takes one click of a button to move to the next table.
Saving the table position to session would be a waste of time and session space.

Program output

W Table switch test.mp4

Weights & Moments -
Condition Weight Moment CIG
Item Weight Arm Moment
Basic
Basic Empty Weight
Zero-Fuel
Qil
Ramp
Pilot1
Takeoff
Pilot 2
Landing
PAX 1
PAX 2 Manouvering Speeds
Baggage section 1 Va ® MGW: MGW:
Baggage section 2 V,, Takeoff:
Vj Landing:
Use your aircrafts weight & balance schedule to check if your CG is in limits
Any Weight:

Not in limits? +, SuggestaChange
Manouvering Speed

Known Limitations / Missing features
e Nojs
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Test Test Description Expected Outcome Actual Outcome

No.

127 | Table design testing Table layout and MASS & BALANGE
designs should match st O e T e Tw
the original design = — =

128 | Table switch test Upon clicking the PASS (See program output)

relevant arrow, the
relevant table should
display and so should
the styling of both
arrows as appropriate.

Iteration Review

Met requirements: N/A
Changes: N/A

Next steps: User input handling

Iteration 3 - User Input handling
app.py

"moment

}
"pilot2" :

359




Jw Condition
th>Weight
Moment
C/G</tt

”mnm.‘
e

'CG

"momen

"CG"

name="fuel 1 ght g e
name="fuel_load1 id="arr el ="{{ fll°ht welght ltems - fuel loadl arm 1f fll“ht

{{ flight. We1ght items.fuel load1 moment if flight.weight_items.fuel_loadl.moment [= 0 else "'

d2" value="{{ flight.weight_items.fuel_load2.weight.V
="{{ flight.weight_items.fuel_load2.arm if flight.
_items.fuel_load2. moment if flight.weight_items.fuel_load2.moment = 0 else "'

{ flight.weight_items.fuel_gro
rned1" value*”" flight.weight_items.fuel_ground_buyl
nd_burned1" {{ flight. We1ght 1tem5 fuel glound burned1.moment if flight.weight_items.fuel_ground_b|

n>{{ flight.CG_calulations.basic_condition.weight.value if flight.CG_cal
an>{{ flight.CG_calulations.basic_condition.moment if flight.CG_calulatio
{{ flight.CG_calulations.basic_condition.CG if flight.CG_calulations.basic

{{ flight.CG_calulations.zero_fuel_condition.weight.value if fligh{
{{ flight.CG_calulations.zero_fuel_condition.moment if flight.CG_c4
{{ flight.CG_calulations.zero_fuel condition.CG if flight.CG_calulatio

{{ flight.CG_calulations.ramp_condition.weight.value if flight.CG_calulj
{{ flight.CG_calulations.ramp_condition.moment if flight.CG_calulations
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mass_and_balance.js

weight_basic enpty = document.getElementById(
arm_basic_empty = document.getElementById('ar
moment_basic_empty = document.getElementById( ' moi

weight_basic_empty.addEventListener('input', () {
, Number(weight _basic_empty.value));

arm_basic_empty.addEventListener('input', () => {
3 empty.arm', Number(arm_basic_empty.value));

moment_basic_empty.addEventListener('input', ()
oment', Number(moment_basic_empty.value));

weight_oil = document.getElementById
arm_oil = document.getElementById('ar
= document.getElementById('mc

()
‘dlUP', Number (wei

b

document . getElementById("
= document.getElementById('ba
= document.getElementById("

= document.getElementById("
= document.getElementById(
= document.getElementById("' 0

= document.getElementById(
document.getElementById(
va_MGW = document.getElementById('va_l
eight = document.getElementById(
= document.getElementById("
= document.getElementById(
= document.getElementById(

MTOW.addEventListener('input', {
update( 'MTC lue', Number(MTOW.value));

MLW.addEventListener('input', () => {
update( value', Number(MLW.value));

MGW . addEven tener('input', () = q
update( 'MGW.value', Number(MGW.value));

va_MGW.addEventListener('input', () => {
update( [.value', Number(va_MGW.value));
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What I did

To handle user inputs, as always I need to add the relevant data to the session template.
The majority of the inputs here are indeed unit-changing, so they have the relevant format.
Table items have been added in the same way as in the fuel section, as the values need not
be updated dynamically.

In mass_and_balance.js each cell in the table has its own id with its own event listener
listening for an input to then save the currently entered value in the session. Similarly, the
normal inputs have event listeners too and listen for inputs that will mostly just affect the
manoeuvring speed values.

Why I did it this way

I had to make a decision on whether or not to store the table in a similar way to what was
in the navlog, or to do it like I did in the fuel section. The issue with the latter was that
there’s simply just so many cells! I thought that this may have an effect on how the code
ran but after testing it seems to not have any effect. I decided not to use arrays to form the
table because I did not want to formulate the table from the session, rather I wanted only
the data in the table cells to be pulled from the session. Doing it the way I did allows this to
happen easily.

Program output
W Initial input handling test M&B.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
129 | Input handling test Inputs should be able _

to be saved to the
session upon entry.
(saved data tested by
reloading the page)

Error Analysis & Fixes

Test No: 129

Failure Description: PAX 1 & 2 weight and arm values, as well as all manoeuvring speed
inputs do not save in the session.

Cause: Most probable cause is a wrong id call somewhere, either in the HTML or in app.py.
If this isn't the case, it has to be an event listener issue or something similar.

Fix: Search across mass_and_balance.js and app.py and check for id discrepancies
Justification: When an item doesn’t save to the session, it can only be because it did not

find said attribute in the session to save to. Usually when this is the case a new attribute is
created, but even then it would be outside the necessary object and so will still not be
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https://drive.google.com/file/d/1PGuLVPyJ6sBjtt_OJqU3dVsQouyvIzeT/view?usp=drivesdk

visible on the screen. This is how I know that it is most likely an id issue and not an
alternative error.

Iteration 3.5 - Fixing session saving error

I quickly found the error with the PAX values, it was indeed an id discrepancy. In the
session it is called ‘PAX1/2’ whilst mass_and_balance.js has the same thing but in lower
case.

app.py mass_and_balance.js

do etElementById
= document.getElementBy

For the second error, I forgot to add the path .value to the items (as they are unit changing
so have that config):

"f1 flight.va MGW 11"
[ flight.MGH }}

eight” walue="{{ flight.Any Weight

Program output
W user input handling M&B 2.mp4
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Test Test Description Expected Outcome Actual Outcome
No.

129 Input handling test Inputs should be able PASS (See program output)
to be saved to the
session upon entry.
(saved data tested by
reloading the page)

Iteration Review
Met requirements: N/A (inputs complete but not outputs)
Changes: N/A

Next steps: Calculating moments

Iteration 4 - Calculating moments and CG

mass_and_balance.js

calculateMoment (target) {

target}”
arget}™);
oment ${target}”

al L update
await calculateCG

return;

{(Number(weight.value) * Number(arm.value));

update(” ht_items. arget}.moment”, calculated moment
calcula
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calculateCG() {
items = [['basic_emp
PAX1', "PAX2",
fuel loadl’, 'fuel_load2’
1 _ground_burnedl’,
burned1l’, 'fuel fl1

conditions_output ["basic_", "zero fuel_ "ramp_", “tak ", "landing_"];

total_weight
total_moment

items.forEach( condition
condition.forEach( (item)

weight = document.getElementById(~ t ${item} );
moment = document.getElementById( moment_${item} );

item !== "basic_empty’
if (weight.value !== "' && moment.textContent !== ")

if (conditions_output[items.indexOf{condition) coff_' || conditions_output
total weight -= Number(weight.value);
total _moment -= Number(moment.textContent);

1c r
els 1

total weight += Number(weight.value);
total _moment += Number(moment.textContent);

weight_output = document.getElementByIld( ${conditions_output[items.index0Of(condition)]}w
moment_output = document.getElementById(  ${conditions_output[items.index0f(condition)
CG_output = document.getElementById( ${conditions_output[items.indexOf(condition)]}CG

? roundifDecimal(total_weight) :
? roundifDecimal(total_moment) :

weight_output.textContent = roundifDecimal(total_weight)
moment_output.textContent = roundifDecimal(total_moment)

(]
(]

if (total_weight === @ || total moment === @) {
CG_output.textContent = "';
} else {
calculated CG = total_moment / total weight;
CG_output.textContent = roundifDecimal(calculated CG) !== @ ? roundifDecimal(calculated CG)

response = await fetch("/update-cg-table”,
method: "POST",
headers: ﬂ
"Content-Type": "application/json”,
L8
body: JSON.stringify({ table:

basic_condition: {
weight: {"value" : Number(basic_weight.textContent), class
moment: Number(basic_moment.textContent),
CG: Number(basic_CG.textContent)
}s
zero_fuel_condition: {
weight: {"value™ : Number(zero_fuel weight.textContent), class :




What I did

The moments are calculated in a similar way to how the totals in the fuel section were
calculated. I used a suffix so that the target passed into the calculateMoment() function
can fit any of the cells simply by using the suffix. In this fashion I can access any cell in the
table. Then, after calculating the moment, the textContent in the cell is updated and the
relevant value is also updated in the session.

The CG calculations are where things get a little more complex. An aircraft condition in this
case refers to the state of the aircraft at a specific stage in its journey. For instance, the
basic empty weight here considers the aircraft, its oil and 2 pilots, but no passengers or
luggage. Then for each condition, there will be a total weight, moment, and this a centre of
gravity (CG) calculated by performing moment/weight.

The conditions are stored in a 2D array, and each condition contains the suffixes of all the
relevant fuel items in that condition. The function iterates through each condition, then
inside that, iterates through each item in that condition. The weight and moment values are
all added up to produce the total weights and moments for that condition, which is what is
displayed in the table. For takeoff and landing conditions, fuel will have decreased before
these conditions so an if statements checks and ensures such conditions have their items
subtracted and not added. The weights and moments are added cumulatively, so the totals
are defined outside of the loops.

Then, the CG is calculated using those totals. At this point we now have all 3 values for a
condition so we move to the next one, until all conditions have their values calculated. Then
first the values on the screen are replaced to show the new table immediately, then all
values of the table are passed in the format laid out in the session file and sent to the
backend, where the current table is replaced with the newly filled one.

Why I did it this way

The alternative to updating the table in the session was to use the normal update() function
and simply update each cell one after the other. This worked but was really slow- I could
update another cell whilst the other one I just entered is still having the data processed to
calculate new CG values. Also the server needs to be accessed multiple times, which is most
likely the reason why it was so slow. The current method is much simpler as I can just
access the table once, with the entire table ready and the save takes a significantly shorter
time to complete.

Program output
W M&B moments and CG calc test.mp4

Known Limitations / Missing features

e N/A

Test Test Description Expected Outcome Actual Outcome

No.

130 | Moments and centre of Upon editing an item, PASS (See program output)

gravity calculation test the moment, if it can,

should be calculated
and displayed in the
correct column. Then
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https://drive.google.com/file/d/1XKyk9GYiE6vaQIXSGojpzDhkQFEWPvmP/view?usp=drivesdk

filled using current
data inputted in the
weights and balance
table.

the CG table should be

Iteration Review

Met requirements: (Aim complete) To allow the user to enter the weight and arm of each
measurement item and have the moment calculated based on that information

(Aim complete) Calculate the total total weight, moment and centre of gravity at different

stages of flight and display them to the user in a table

Changes: N/A

Next steps: Unit conversions

Iteration 5 - Unit conversion fixing
app.py

update_units():
units_changed = session[”

process_item(item):

if isinstance(item, ¢
category = item[”
ategory UNIT_MAP:
settings_key = UNIT_MA
display unit = session[
current_unit = ureg[display unit

prev_unit _key = f"prev {settings key}"
if prev_unit_key i
session[”

if units_changed:

[settings key]

1z

= display_unit

unit key]

e"] * ureg[prev_unit]
y.to(current_unit)

canonical 1 * current_unit

converted urrent_unit)
unit_name (converted.units)

UNITS.get(unit_name, unit name)

"{converted.magnitude

{unit_name}"”

367




update_units() continued

for key, item in ses
process item{item )

process_prev_ unlt{ltum}
if isinstance(item, di
category = item["”
if category UNIT MAP:
settings key = UNIT MAP[category]
display unit = session["flight da

[ -
ta"]["se

prev_unit key ] ] ings key}"
l[prev_unit key] = display unit

elif 1f1nf+ance{1tem ci::

for ke

session["flig
session.modified =

What I did

This iteration occurred as I noticed an error whilst testing out unit conversions that meant I
needed to rework the [[ssEXd I IREN@] function to compensate.

A unit-converting value looks like this:

{"value" : @, "class" : "[class]"}

and the ‘output’ value is added once runs on that value. This allows me to
know that the unit can be converted/has been converted. This output value (which contains
the whole value plus its units) was missing for all values inside of and
NECEIAIEIS L. This was because these two values don’t themselves have the value
and class items, which is what the function looks for before converting. To fix this I needed
to find a way of being able to access dict items inside of a parent item.

To do this I created a separate function which contains the code to
convert the units. Then within this function, the if statement checks if a dict with ‘class’ is
inside as normal, and processes the unit-converting value if it does. If it doesn’t it will then
begin to check the items within this primary item and recursively run for
each of those. This will eventually keep going until either a value has nothing inside that fits
the required format, or a unit-changing value is actually found. And the exact same thing
happens with the previous unit function.
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Why I did it this way

This recursive approach allows me to go as deep as I needed into any dict object. If I didn’t
do this recursively, and instead just targeted one ‘step’ inside, then I would definitely be
limited by the way I must store my values in the data template in order for such a system to
still work (meaning I would only be able to have a parent item with a unit-converting item
immediately after).

Program output
W M&B unit conversion test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
131 Unit conversion test Upon changing the PASS (See program output)

units, all weight and
mass values should
convert. A successful
conversion will see the
CG remain the same
for both imperial and
metric unit types.

Iteration Review

Met requirements: Essential feature complete: Mass and balance, and flight
performance calculations
Success criteria item complete: Fuel, Mass and balance, and Expense calculators

Changes: Re-worked the units function to act recursively to enable it to access nested
values.

Next steps: Pre-inputting table values, symmetric arm value autofill

Iteration 6 - Pre-inputted values & symmetric arm autofill
app.py - calculateTotals()

specific_gravity = flight_data["
if specific_gravity != "" and specific_gravity != 0:

fuel_mass = total_fuel * f t(specific_gravity)
flight_data["fue "1["value"] = round(fuel_mass, 1)

flight_data["weight_it 1" f oad1" fuel_mass / 2
flight_data[" 1["fuel_load2"][" "1["value" fuel_mass / 2

flight_datal" i d_burned1"1[ "1["value"] (float(taxi)
flight_data[" ght_it " 1 und_burned2"1[ "J["value"] (float(taxi)

flight_data["weight_it TRt - _burned1” e ™ lue"] (float(trip)
flight_data[" t 1 b "J["value"] (float(trip)

else:
flight_data["
flight_data["
flight_data["
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mass_and_balance.js

symmetricArmCheckbox = document.getElementById('symmetricArmChec

symmetricArmCheckbox.addEventListener("
if (symmetricArmCheckbox.checked
t updateSettings('fill

t updateSettings('fill

tion checkSymmetricArms() {
respon it fetch('
t data = it response.json(
n data.fill_symmetric_arms;

5t ght_PAX1 = document.getElementById('w
. arm_PAX1 = document.getElementById('arm_PAX1');
= document.getElementById( 'moment_

() => I
lue', Number(weight_ PAX1.value));
t calculateMoment
ait calculateCG();

arm_PAX1.addEventListener('input', as @

t update( ; Numbef(armfPAX1.va1ue)‘:
t checkSymmetricArms()) {
arm_PAX2.value = arm_PAX1.val
it update('weight_items.PAX2.arm', Number(arm_PAX2.value));
it calculateMoment('’
it calculateMoment(’
t calculateCG();

r
!

.arm', Number(arm_fuel_load1.value));

)ait checkSymmetricArms()) {
a1t setFuelArms(arm_fuel_loadil.value);
vait calculateMoment (' fuel_load1')

it calculateCG();
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ion setFuelArms(arm_value) {
et fuel items = ['fuel_load1', 'fuel_load2', 'fuel_ground_burnedl', 'fuel_ground_burned2', 'fuel fli

fuel_items.forEach( async (item) => {
const arm_element = document.getElementById( arm_${item}");
arm_element.value = arm_value;
await update( weight items.${item}.arm’, Number(arm_element.value));
await calculateMoment(item);

1)

mass_and_balance.himl

div style="display: flex; margin-bottom: 10px; align-items: center; gap: 10px;"
)>Fill Symmetric Arm values
class="switch"
ut type="checkbox" id="symmetricArmCheckbox" {% if settings.fill_symmetric_arms%}checked{% endif %}
n class="slider round"></span

mass_and_balance.css

.switch {

position: relative;
display: inline-block;
width: 40px;

height: 24px;

.switch input {
opacity: 0;
width: 0;
height: 0;

.slider {

position: absolute;

cursor: pointer;

top: ©;

left: ©o;

right: o;

bottom: 9;

background-color: var(--onhover);

transition: .4s ease-out;

.slider:before {
position: absolute;
content: "";
height: 16px;

width: 16px;
left: 4px;
bottom: 4px;
background-color: var(--highlight);

transition: .4s ease-out;




input:checked + .slider {

background-color: var(--primary);

}

input:checked + .slider:before {
transform: translateX(16px);
¥

.slider.round {
border-radius: 34px;

}

.slider.round:before {

border-radius: 50%;

}

What I did

Pre-inputting values refers to the ability for the user to have pre-calculated values (i.e. fuel
mass) put in the table automatically. I implemented this by simply adding to the
[ TR ®) function, updating those specific cells to contain the relevant fuel data,
divided by 2 and so they can be split equally across each fuel tank. For instance, to
calculate the fuel burned in flight for each tank, calculate the fuel mass of the trip fuel and
divide this by 2. It's then saved to the session so that when I load in the fuel section the
values are already inputted into the table, and can even be edited if needed.

Symmetric arm values

This is a feature I decided to add to improve the usability of the moments table. Before I
explain how I did it I'll briefly touch upon what I mean by symmetric arm values.

STATION
(C.G. ARM)
*37 e
(34 to 46)
REAR PASS.
b R
AT,
BAGGAGE
* %
o5 | AREA
108
BAGGAGE
& & 1 2
» AREA 2
142

Figure 6-3. Loading Arrangements

Most general aviation aircraft will have some things
at an equal distance from the datum (arm) just due
to their positioning.

Looking at the Cessna 172 loading arrangement
diagram to the left, You can see that both the pilot
and the passenger at the front have the same arm
distance of 37 (Average given the front seats can
move back and forth - hence a range given below)

The same occurs with the rear passenger seats, and
often the fuel tanks which are often symmetrically
placed on either side of the aircraft wing, and so are
often considered to have the same arm value.

In this fashion I thought it would be useful to allow
the user to have symmetric arm values filled
automatically to save time typing in each cell. They
can also turn off this feature and edit each cell
independently, as not all positions are symmetric at
all times at all stages of flight.
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The first thing I did was to make a toggle switch to toggle the feature on/off. Following a
W3Schools tutorial, the switch has 2 states of styling. Each is a small div with an even
smaller one inside of it that imitates a circle due to the lack of content within. One style
(.slider) has the slider to the left and background set to the onhover color. The other has the
primary background color. Clicking the slider changes the styling, and also translates the
slider div to the other side in a smooth fashion along with the different background color
styling. The toggle is also accompanied with a new value “fill_symmetric_arms’ in app.py,
which is true or false. The button toggles between the two.

With the setting off, editing cells work as normal. With the setting on, for the pilot and
passenger positions, the other arm value is edited and updated in the session as well. As for
the fuel, if one is edited I need all of them to edit, so I put all the suffixes of the items in an
array, iterated through them and updated their values on the screen and in the session.

Why I did it this way

The addition of both these features have the aim of improving the user experience. The first
aims to prevent the user from having to move back and forth from the fuel tab to the mass
and balance tab to get/calculate fuel values to input into the table. Doing such a thing
would be easily daunting and would discourage the user from using the webapp. The
second may look small but saves the user about 30 seconds or so of inputting duplicate arm
values in cells, which, from a user perspective, can be quite significant. Both of these
features make using the webtool intuitive as features flow together, and the user can utilise
these features efficiently and quickly. For instance, after filling in the fuel tab, the entire
second table (with fuel values) in the mass and balance tab gets filled with the appropriate
weight values, and all the user must do is enter one arm value fo fill the rest and the entire
2nd table is filled with just one input!

Program output
W Pre-input and symmetric arm test.mp4

Known Limitations / Missing features
e N/A

Test
No.

Test Description Expected Outcome Actual Outcome

132

Pre-inputted value test When fuel values are _

entered, upon
entering the mass and
balance tab these
values should be
automatically added
to the fuel values on
the second table

page.

133

Symmetric arm autofill test | When symmetric arm PASS (See program output)

values are turned on,
then upon editing the
arm of the pilot/PAX
or fuel conditions, the
arm value is
duplicated to the
other relevant cells.
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https://drive.google.com/file/d/1yGxVshj2X-xC6PMEzRji-fa7zJa-_ht5/view?usp=drivesdk

Iteration Review
Met requirements: N/A

Changes: Added pre-inputted values from fuel section and to optionally allow symmetrical
arm values to be automatically filled out.

Next steps: Manoeuvring speeds and table highlighting

Iteration 7 - Manoeuvring speeds and table highlighting

mass_and_balance.js

calculateVa_takeoffAndLanding(} {

|| landing we .textContent === || MGW.va

* Math.sqrt({Number(t
ralue) * Math.sgrt(Number(landi

update(
update|

_takeoff.output
_landing.output

calculateVa any() {

eight.value/MGW.value)
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checkWeights() [

d weights = [b
ground_weights.forEach((weight
if (wei textContent !==

. M
#

.textContent !== "" && M v
1 .textContent) > N

ent.clas

entElement.classlist. remove( " ac

.textContent !== "' && MLW.value !==

mass_and_balance.css
#CG_table td.active {

background-color: hsla(@ 100% 50%

color: var(--bg);

}

#CG_table td {

transition: 0.5s ease;

What I did

To calculate the manoeuvring speeds, I simply took the currently set takeoff and landing
weights, as well as the user-entered max gross weights and manoeuvring speed at said
max gross weight. With this information, I calculated the manoeuvring speed as follows:
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Wcurrent
V =V XA [—
A A(max) w
max
Then the result is updated in the session as required, and the output (i.e. with units) is
fetched from the session to display on the screen.

The same applies for the ‘any weight’ manoeuvring speeds, except the input weight is that
of the user and not that that was calculated in the CG_table.

For table highlighting, I tested to find that I can change the background colour of the <td>
element of each cell to change the colors. In , an array containing all the
weights of the ground is iterated through and each value in the cell is compared with the
max gross weight, which it should not exceed. If this is the case, the ‘active’ class is added
to the parent element (the <td> - the actual value is a <span> inside this) which turns it red,
with smooth fade transition. Takeoff and landing weights use max takeoff weight and max
landing weight as comparisons and their cells will go red if they exceed them.

Why I did it this way

There is a very good reason why these manoeuvring speeds calculations, as well as the
Centre of Gravity and moments calculations, are all done in javascript frontend instead of
the flask backend. Simply put, items are processed client-side extremely quickly; much
quicker than that of the server-side. What this means for the user is that if I decide to make
calculations in the server then bring it back to the frontend to display, the solutions will
appear much slower than they would if I did it in the frontend which is almost immediate.
The approach I have taken is to perform calculations, have them displayed immediately,
then update the session afterwards, which will be in the background, so the user won’t even
notice. This makes the process more fluid for the client as they don’t need to wait for what
may be a slow server to calculate values before they can be displayed on screen.

Program output
W Manoeuvring speed and table highlighting test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
134 | Manoeuvring speed and With the relevant PASS (See program output)

table highlighting test values inputted, the

manoeuvring speeds
should be calculated
and displayed on the
screen. If weights
exceeding a maximum
weight are present in
the CG table the
relevant weight is
highlighted in red.
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Iteration Review

Met requirements: (Aim complete) Allow the user to enter details related to manoeuvring
speeds to produce manoeuvring speed values for takeoff and landing

(Aim complete) Allow manoeuvring speed to be calculated from a custom weight

(Aim complete) Have weights that go over the entered limits highlighted.

Changes: N/A

Next steps: AI change suggestions

Iteration 8 - AI change suggestion

mass_and_balance.html

/ style="displz flex; just ; align-it ;. center"
3>Suggest a change</h
id="closepopup" fill="currentColo i 0" height="20" stroke="#000

3; margin-t 15px; ">This assessment is qualitative and is

elif type == "I d_Balance':

CTIONS:
's current Centre of Gravi ) is side the a nle limits for safe flight. Y

You must consider the effectivene f che alc de the o tional penalty it could cause.
The hieracrhy of adjustments as follows. Each adjustment will have its : ed CG effec

f two values, the first being the CG effectiveness e thel see
adjustments that have a high CG effectiveness score and a low operational penalty

ible adjustments are You are not limited to ing only one adjustn

nediun
rrent
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there multiple
gage Curre

Many more
OUTPUTTING METHOD

Th ion : tput : | i ot S if multipl
; : e : i CG, the tradeoffs and
you are maki

t with the

a

/E FORMAT,
outputti

output = document.getElementById("output");

c fu n suggestChange() {
output.style.color = "H#7
output.textContent

5t promptText =
GHT DATA:

b{flightData.departureAirport_name}
{flightData.destinationAirport_name}
(flightData.alternateAirport_name}
{flightData.distance.output}
${flightData.time}

FUEL POLICIE
ip: ${flightData.fuelPolicy_trip}
/: ${flightData.fuelPolicy contingency}
FlightData.fuelPolicy alternate}
lightData.fuelPolicy_finalReserve}
Additi flightData.fuelPolicy_additional}

FUEL VALU
htData.fuel_taxi.output}
shtData.fuel trip.output}
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ght and Balance Table:
SON.stringify(flightData.weight_items)}

CG Table
${JSON.stringify(flightData.CG_calculations)}

aiResponse = await prompt s_and_Balance", promptText);

output.style.color = "
console.log(resp);
output.textContent =

ch (error) {
console.log(error);
output.style.color
output.textContent

What I did
Before explaining the prompt, I’ll briefly touch on how it will be laid out: upon pressing the
button a popup will appear with a div containing the response. Immediately the response
will begin to be generated and once it’s done it’'ll be displayed for the user to read. It won’t
be saved to the session as the session is getting too large to store it (this may be an issue in
the future).

For the prompt, each option is graded with a score for its effectiveness in changing the
centre of gravity, and also the operational penalty it may have. A good example of this in
practice is removing a passenger from the aircraft, which has a high CG effectiveness but
also a high operational penalty. The AI is given a range of possible solutions with their
associated scores, but it can also use its own suggestions too and derive its own scores so
long as it can justify it. Decisions are made based on what is available, so within the prompt
I asked the AI to consider whether they’re passengers even available, or whether the fuel is
below legal reserve- these must also be considered before even thinking about changing
things to influence the CG. Finally, as always, the output is given as a JSON so I can simply
parse, extract and display it on the screen. The prompt is paired with virtually all flight data
except from the navlog which shouldn’t be necessary to implement changes.

Why I did it this way

When it comes to suggestions, they must strictly be what they are: suggestions. Meaning
that they shouldn't tell the pilot what to do, but rather what they could do. This is what I
needed to consider carefully when creating the prompt for this feature. I could have made
set outcomes based on a ton of conditions and research, but these would be hardcoded,
and assuming that the user will fall into one of those categories, which is obviously not true,
and it really depends on several factors that only the pilot knows best. So taking what the
pilot has already entered and suggesting changes with that data is a much better
approach, as it doesn’t guide them into making incorrect decisions, but rather gives them a
risk assessment of a range of possible options so that the correct solution can be developed
solely by the user themselves.
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Program output
W AI_suggest a change test.mp4

Known Limitations / Missing features
e N/A

Test Test Description Expected Outcome Actual Outcome
No.

135 Suggesting a change Upon pressing the PASS (See program output)
generation test ‘suggest a change’
button, a popup
should appear and
moments after a
generated response
containing solutions to
move the CG to a
valid position should
appear in the div
element.

136 Dark mode test: Mass and Darkmode should
balance tab apply the correct
coloring to all
elements.

Iteration Review

Met requirements: Essential Feature Complete: Integration of AI for analysis &
suggestions

(Aim complete) To have AI suggest a change the user could make should their CG value be
out of limits

Section complete: Mass and balance tab

Changes: N/A

Next steps: Performance tab
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https://drive.google.com/file/d/1BnEAR0p0sOxXJ-fgK15BRNwoH2qdFQrL/view?usp=drivesdk

Section Review

Aims completed in this section:

e Complete an essential feature: Mass and balance, and flight performance
calculations
Complete a success criteria item: Fuel, Mass and balance, and Expense calculators
To allow the user to enter the weight and arm of each measurement item and have
the moment calculated based on that information

e Calculate the total total weight, moment and centre of gravity at different stages of
flight and display them to the user in a table

e Allow the user to enter details related to manoeuvring speeds to produce
manoeuvring speed values for takeoff and landing

e Allow manoeuvring speed to be calculated from a custom weight
Have weights that go over the entered limits highlighted.
To have Al suggest a change the user could make should their CG value be out of
limits

Aims not completed in this section:
N/A
Iterative tests complete:
e Al should output suitable responses in accordance to their given role and user
prompt

e Light/dark Mode switches correctly with the correct colours

Remarks: Nothing to address.

Section 12;: Performance Tab

Aims of this section

e Complete an Essential feature: Mass and balance, and flight performance
calculations

e To allow the user to input their own performance figures, and have them saved into
the session.

Iteration 1 - Performance Tab
app.py
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performance.html

" style="display: flex; align-items: c
PERFORMANCE

id="content"
id="perf_inputs"
Take-off Distance Required: type="number"” id="TODR" value="{{ flight.TODR if flight.TOl
Landing Distance Required: type="number” id="LDR" value="{{ flight.LDR if flight.LDR
Take-off Distance Available: type="nur id="ToDA" value="{{ flight.TODA if flight.TOl
Landing Distance Available: type="number" value="{{ flight.LDA if flight.LDA

margin-bottom: Spx;">TODA and LDA should be factored. All values in metres (m).
">Due to the critical nature of performance values in flight, the ability to calculate performance

performa nce.css

Hpert_inputs {
padding: 2%;
background-color: var(--highlight);
width: fit-content;

border-radius: 15px;

Htooltip {
position: relative;
margin-top: 15px;
width: 500px;
left: 20px;

Htcontent {
display: flex;
flex-direction: column;

align-items: center;

.perf_input {
margin-bottom: 15px;

input {
border: 1px solid var(--text);
border-radius: 5px;
padding: 5px;
margin-left: 100px;
width: 100px;




text-align: center;
font-weight: 600;
font-family: 'Manrope’;

font-size: 13px;

background-color: var(--bg);

border: 1px solid var(--onhover);

performance.js
import { update, updateSettings ]

updateSettings("current_pa

todr = document.getElementById({ TO
ldr = document.getElementById({"
toda = document.getElementById(
lda = document.getElementById{ " LDA

todr.addEventListener(’ change’
update( "TODR", todr.value

ldr.addEventListener(’
update(”LDR", ldr.value

oda.addEventListener(  cha
update(“TODA", toda.value

lda.addEventListener|(| ch
update(“LDA", lda

What I did

The performance tab is really simple, as it's just 4 inputs that need to be updated once
changed, and it really doesn’t go beyond that. I’'ve mostly managed to style it as per
design, and I added a single line to the tooltip for some clarity. Also, it's standard that
performance distances are given in meters and so that’s why this is the unit I have
defaulted to. The event listeners look for a change in any of these boxes and take the
current value, and update the session.

Why I did it this way

Here, the event listener does not listen for inputs but just simply a change, because this
involves less code execution and there are no live updates necessary for this tab which may
imply the requirement of listening out for any input rather than changes.

Program output
W Performance tab test.mp4
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Take-off Distance Required: 1235

Landing Distance Required: 5678
Take-off Distance Available: 9101
Landing Distance Available: 1213

TODR and LDR should be factored. All values in metres (m).

Due to the critical nature of performance values in flight, the ability
to calculate performance values here is not yet possible. Instead,
please consult official charts and your flight manual to calculate
these values yourself, then input them here.

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
137 | Performance tab test Entering values should PASS (See program output)
update the
performance values in
the session.
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138 Dark mode test Darkmode should
apply the correct
coloring to all
elements.

Take-off Distance Required:

Landing Distance Required:
Take-off Distance Available:

Landing Distance Available:

Iteration Review

Met requirements: Essential feature complete: Mass and balance, and flight
performance calculations

(Aim complete) To allow the user to input their own performance figures, and have them
saved into the session.

Changes: N/A

Next steps: Changelog

Section Review

Aims completed in this section:
e Complete an Essential feature: Mass and balance,

e To allow the user to input their own performance figures, and have them saved into
the session.

Aims not completed in this section:
N/A
Iterative tests complete:
e Light/dark Mode switches correctly with the correct colours

Remarks: Nothing to address.
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Adding a Changelog

CHANGELOG.md

AIVFR uses [Semantic Versioning](https://semver.org/spec/v2.0.8.html}.

Format is based on [Keep a Changelog](https://keepachangelog.com/en/1.1.8/).

1(https://github.com/TheEasyPilot/AIVFR/releases/tag/v@.7.1-alpha)

Fixed changelog display bug caused by directory fetching issues

updated log to include brackets where necessary

1(https://github.com/TheEasyPilot/AIVFR/releases/tag/v@.7.8-alpha)

Added changelog
Added plane silhouette backdrop to main menu

Current functionality: Menu, settings, route setup, WX, navlog, fuel, mass and balance and performance tabs

1(https://github.com/TheEasyPilot/AIVFR/releases/tag/v@.1.8-alpha)

menu.html

div id="changelog"

Loading changelog...

fetch( ' /CHANGELOG.md" )
.then({response =»> response.text())
.then(text =» {

document.getElementById( changelog’).innerHTML = marked.parse(text);

1))
.catch(error => {
document.getElementById( " changelog').innerHTML ‘Failed to load changel

console.error( ' Error loading changel ', error);

1

- logo” id="bluePlanelLogo”

fstatic/FPWT images/logoAIV " alt="blue plane

main-menu.css
tbluePlanelogo{

position: fixed;
bottom: -320px;
left: 330px;
width: 85%;
opacity: 0.15;

z-index: -1;




Hchangelog {
position: absolute;
top: 100px;
right: 250px;
width: 500px;
max-height: 400px;
overflow-y: auto;
background-color: var(--highlight);
padding: 15px;
border-radius: 10px;
box-shadow: © 4px 8px rgba(e, 0, 0, 0.1);
font-size: 14px;

font-family: 'Manrope’;

omedia (max-width: 1200px) {
#changelog {

position: static;

What I did

The trigger to develop this was because the main menu looked really empty, and I knew I
wanted this feature already, but I didn’t know where I'd implement it until now. The blue
plane backdrop was also a design choice and the CSS is above, but that is not the focus.

The changelog uses a changelog format from keep a changelog, which was very helpful in
explaining how a changelog should look and how it can be consistent with different
versions of the software. Both github and keep a changelog recommend me use semantic
versioning, which, from my understanding, is an attempt to standardise, or at least improve
the way developers release versions of their work. And that's it really, the changelog follows
this format and can be seen above! Each commit will include the changes and a new
release containing the changelog extract for that specific version.

The changelog is written in markdown, so that it can be displayed nicely on github, but I
needed to display it on the main menu as well. To do this, I used marked.js to turn the
fetched markdown file into html similar to what is seen on github (although github does this
much better). A try-catch block will show an error in the div if the changelog can’t be
fetched, which will most likely be due to a network error, or the corruption of the markdown
file.

Why I did it this way

Obviously, this software doesn’t really need a changelog at this stage, but from a
development standpoint, it's really essential, especially because I may develop this further
considering how invested I am info it already. Not having this changelog and adding
features (and still progressing version numbers) makes it harder to deal with when I
actually will start needing a changelog, so implementing it now not only makes it more
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professional but will actually help me in the long run when releasing updates to this
software should I choose to do so.

Program output

AIVFR y

Al ASSISTED FLIGHT PLANNING Changelog

AIVFR uses Semantic Versioning. Format is based on Keep a Changelog.

Continue
0.71-alpha - 2026-02-03 [YANKED]
. Fixed
Load Flight
» Fixed changelog display bug caused by directory fetching issues
* updated log to include brackets where necessary
New Flight

0.7.0-alpha - 2026-02-03

Added

* Added changelog

« Added plane silhouette backdrop to main menu

* Current functionality: Menu, settings, route setup, WX, navlog, fuel,
mass and balance and performance tabs

2

alpha

Deployed witt
Known Limitations / Missing features
e N/A
Test Test Description Expected Outcome Actual Outcome
No.
139 | Changelog display Changelog should be
displayed and be AIVFR
legible in a div to the m— el el
left of the main menu s sl

Load Flight e

NewFlight
0.2.0:alpha - 2026-02-03

Added

Iteration Review
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Met requirements: N/A
Changes: Added a changelog and backdrop design to the main menu

Next steps: Dashboard

Section 13: Dashboard

Aims of this section

e Complete 3 success criteria items: Dashboard, Full flight brief, Fuel, Mass and
balance, and Expense calculators
e Display Route information:
o Departure — Arrival
o Time and distance
o Alternate aerodrome
e Display aircraft weight and performance:
o Persons on board
Cargo weight
Fuel
Total (ramp)
MTOW, MLW
TOD, LD
e Display route information:
o Route
o Cruise and groundspeed
o Alternate details
Display weather reports
Allow the user to add expenses to their flight
Make the AI generate a briefing for the entire flight
Allow all flight details to be downloaded as a pdf

O O O O O

Iteration 1 - HTML initial layout and styling

dashboard.css

#content {
display: grid;
grid-template-columns: 1fr 1.2fr 1.3fr;
gap: 15px;
margin-top: 20px;
}

Hroute_information {

grid-column: 1;

grid-row: 1;

min-height: 200px;
}

Htweight and_performance {
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grid-column: 1;
grid-row: 2;

min-height: 200px;

route details {
grid-column: 1;
grid-row: 3;
min-height: 300px;

tweather_info {
grid-column: 2;

grid-row: 1 / span 2;

ttexpenses {
grid-column: 2;

grid-row: 3;

Hbrief {
grid-column: 3;

grid-row: 1 / span 3;

.dashboard_content {
background-color: var(--highlight);
border-radius: 10px;
padding: 15px;

dashboard.html

iv id="header" display="flex"
id="title">DASHBOARD</div
id="alertBox"
ton id="save">SAVE FLIGHT</button
button id="save" class="{{ 'savingOrSaved' if flight.saved == 'True' else '’

id="content"

/ id="route_information" class="dashboard_content"
div id="route_info_header" style="display: flex; align-items: center; gap: 10px;"
/g style="width: 25px;" viewBox="0 0 24 24" xmlns="http://w 3.0rg/2000/svg"
h3>Route information</h3

/ 1d="weight_and_performance" class="dashboard_content"

id="weight_and_performance_header" style="display: flex; align-items: center; gap:
7 style="width: 25px;" viewBox="0 0 512 512" xmlns="http:// .w3.0rg/2000/svg"

3>Weight and performance</h3

div id="route_details" class="dashboard_content"




What I did

Once again, each section is arranged into a grid-like format as per design. This time I never
needed to split into two grids because there are no overlaps, so I simply created the divs
and organised them in the grid format as required. Each item has a header currently
containing the title and the relevant icon. For some buttons the header will contain other

items too.

Program output (not whole vp)

DASHBOARD

fUJ Route information

Weight and performance

D]j Route details

O Weather

$ Expenses

Known Limitations / Missing features

SAVE FLIGHT

¥, Briefing

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
140 | Grid layout test Grid layout should DASHBOARD

match the layout for
the dashboard in the
design.

Q9 Route information O Weather +, Briefing

Weight and performance

(1) Route details $ Expenses

Iteration Review

Met requirements: N/A

Changes: N/A

Next steps: Finishing page design
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Iteration 2 - Finishing page design and styling

dashboard.html

1d=

id="rou
styl idth:
Route information

rport
minutes | NM
Alternate: JK Alternate Airport

sty idth: viewB

Weight and performance
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"route _details" class="dashboard content”

jd="route_details header” style="display: flex; align-items: center;
style="width: 25px" id="Layer 1" style="enable-background:new & @

Route details

id="route details content”

id="route_ names
ABCD =2 WAYPOINTL =2 WAYPOINT2 -* DEFG

style="display: flex; gap: 28px; margin-top: 15px;"
style="margin-bottom: 1@px;" Cruise: oot
G5: X

rgin-bottom: 15px" Alternate (Alternate)
rgin-bottom: ("»>Distance from [arrival]: X
rgin-bottom: " >Fuel Required: X
rgin-bottom: «">ETA to alternate: X

id="weather_info" class="dashboard_content”

' style="display: flex; justify-content:
style="display: flex; align-items: center; gap: 5px;

style="width: 38px" viewBox="8 @ 512 512" xmlns="http://www.w3.org/2088/svg"

Weather

class="button™ id="refresh_WX" style="width: 25px™ xmlns="http://www.w3.

id="departure_WX"
id="departure WX_header"” style="display: flex; align-items: center; gap: 18px;"
ABCD Depart Airport
GRAD

id="departure_WX_metar” class="WX_metar” style="margin-bottom: 2@px;"
METAR ABCD 81008067 60008KT 9999 FEW820 25/15 Q1813




id="expenses"” class="dashboard_content”

id="expenses_header"” style="display: flex; align-items:

style="display: f1 -items: center; gap: 15px;"
style="width: 15px" 32¢ xmlns="http:/
Expenses

class="button” id="add_expense” style="

id="expenses_content"”

class ense” >Expense 1:

class="expense” >Expense 2:
class="expense"” >Expense 3:

id="total_expense" style="display: flex; justify-content: center; margin-bottom: 1@px;"
Total Flight Cost: £X

id="brief_header"” style="display: flex; align-items: ¢ r; gap: 16px; justify-content: space-betw
style="display: fl :
fill="currentC x" @ 28 28" width="25px" xmlns="http://ww
Briefing

style="display: fl
class="button
class="button"

id="AI breif output™
Lorem ipsum dolor, sit amet consectetur adipisicing elit. Libero error vitae, nostrum minima natus explicabo dolor

dashboard.css

Hroute_names {
font-family: 'Manrope’;
font-size: 14px;
background-color: var(--bg);
padding: 10px;
margin-top: 15px;
border-radius: 10px;
min-height: 70px;

trefresh WX, #refresh_brief {
background-color: var(--bg);
width: 40px;
height: 38px;

Hrefresh_WX:hover, #refresh_brief:hover {
background-color: var(--onhover);

cursor: pointer;




WX_metar {
background-color: var(--bg);
padding: 10px;
border-radius: 5px;

margin-top: 5px;

#add_expense {
background-color: var(--bg);
width: 40px;
height: 39px;

ttadd_expense:hover {
background-color: var(--onhover);

cursor: pointer;

texpenses_content {
position: relative;
left: 20px;
margin-bottom: 10px;
height: calc(100% - 100px);

.expense{
margin-bottom: 10px;

Htotal_expense {
position: relative;
background-color: var(--bg);
padding: 10px;

border-radius: 10px;

HAI brief_output {
background-color: var(--bg);
padding: 20px;
border-radius: 10px;
height: calc(100% - 48px);

overflow-y: auto;

What I did

The main aim of this part was to place all the CSS and HTML required to complete the
page, so that I can simply move on to replacing the placeholder text with actual values
from the session. Each little section of the dashboard is coded with the intention of
matching the design, and for the most part, this worked well. An additional feature was to
add an ‘Aircraft’ input where the user can enter the type of aircraft they’ll be flying,
although this doesn’t yet influence any values at the moment.

Why I did it this way




An alternative way I could have approached this was to focus on each section one by one,
filling out the HTML, CSS and JS before moving on to the next. I decided not to do this
because it would require me to move back and forth between the HTML build file and the
actual dashboard with Jinja2, which makes it easier to make annoying errors when copying
and pasting values from one file to another. Also it is nicer from a developer perspective to
see the entire tab as it would be final, as it makes it easier to make small changes and edits
before moving onto the script. Now, since I've done it this way, I no longer need to worry
about any styling issues as I've got it sorted out now, and only scripting is required, which
means less movements between files and therefore a faster development process.

Program output

DASHBOARD

fJ Route information 5 Weather c +, Briefing Y C
ABCD Depart Airport -> EFGH Arrival Airport
Xminutes 1Y NM

Alternate: LIKL Alternate Airport METAR ABCD 010000Z 00000KT 9939 FEW020 25/15 Q1013

ABCD Depart Airport GRAD

Lorem ipsum dolor, sit amet consectetur adipisicing elit. Libero error
vitae, nostrum minima natus explicabo dolorem et placeat ullam rem
ratione voluptate, sit obcaecati quia, dolor commodi suscipit iure
DEFG Arrival Airport GRAD itaque? Lorem ipsum dolor sit amet consectetur, adipisicing elit. lllum
ducimus assumenda officiis doloremgue ut natus unde possimus

Weight and performance quos, sunt, ea culpaaccusantium velit placeat temporibus eos

METAR DEFG 010000Z 00000KT 9999 FEW020 25/15 Q1013

. . cupiditate dicta obcaecati! Facilis. Lorem ipsum dolor sit amet
Aircraft: Enter Aircraft e iy o
IJKL Alternate Airport GRAD consectetur adipisicing elit. Tempore neque nam ad sequi sint
POB: X Cargo: X Fuel: X deserunt animi a, non labore, aliquid magni quidem nesciunt optio?
METAR IJKL010000Z 00000KT 9999 FEW020 25/15 Q1013 Voluptatibus optio illum nesciunt hic fuga!
Ramp: X TOW: X LW: X
TODR: X LDR: X
Route details
mj $ Expenses ar
ABCD = WAYPOINT1 = WAYPOINT2 = DEFG * Expense1: £X

« Expense2: £X

_  Expense3: £X
Cruise: ooxft  G8:X

Alternate (Alternate)

Distance from [arrival]: X
Fuel Required: X
ETAtoalternate: X Total Flight Cost: £X

Known Limitations / Missing features

e NoJS
Test Test Description Expected Outcome Actual Outcome
No.
141 | Content styling test Full HTML and CSS for | [osmowo T ]

© Weather o
280 Deprttiport ORAD

the dashboard should
be complete and
matching the design. G

DEFS Aot GRAD

UKL ftenae Arpor: GRAD

TosaFigh Cost £
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Iteration Review
Met requirements: N/A
Changes: Added aircraft input

Next steps: Route information & Weight and performance sections.

Iteration 3 - Filling data not requiring JS

dashboard.html

{{ flight.departureAirport_name }} = {{ flight.destinationAirport_code }}
ght.time }} | {{ flight.di

Alternate: {{ flight.alternateAir x Y {{ flight.alternateAirport_name }}

ight.output }}

{{ flight.TODR }}m
[ flight.LDR }}m
Endurance: {{ flight.fuel enduranc

{{ fligh
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rsion="1.1" viewBo

{{ flight.alternateAirport_code }} {4 ight.alternateAirport_name (Alternate)
"»Distanc rom {{ flight.d nati _C {{ flight.NAVLOG.rows[-1][" (N value }}NI
"»Fuel Required: {{ flight.fuel alt te.o }32

What I did

First, I decided to fill in all the flight data that just required me to access the data in the
session via Jinja2 ( {{ stuff in these brackets }} ), as it is very easy to integrate those into
the HTML. This worked out for all route information parts, most of the weight and
performance data, and most of the route details. The rest of the data requires some level of
JS to integrate, which is why I've saved it for later. I also added the endurance in the
weight and performance section as I considered it important enough to be placed there.

Why I did it this way

If I went on to tackle each section one by one (i.e. including the javascript), It would be
unlikely to make a huge difference in time, but it could possibly be more complex from a
developer perspective, as I would have to work with easy less complex things and more
complex algorithms at once. I find it much easier to work with increasing difficulty, in that I
complete the easier actions first, and then move on to the harder ones, not mixing the two.

Program output

N} Routeinformation & Weather ]

EGSX NORTH WEALD = EGKA SHOREHAM EGSX NORTHWEALD GRAD

Ohrs 56mins 1 61.9 NM
Alternate: EGHR CHICHESTER/GOODWOOD METAR ABCD 010000Z 00000KT 9999 FEW020 25/15 Q1013

EGKA SHOREHAM GRAD
Weight and performance METAR DEFG 010000Z 00000KT 9999 FEW020 25/15 Q1013

Aircraft: Enter Aircraft
EGHR CHICHESTER/GOODWQCOD GRAD

POB: X Cargo: X Fuel: 31.9kg
METAR [JKLO10000Z 00000KT 9999 FEW020 25/15 Q1013
Ramp: 1357.0 kg TOW: 1355.6kg LW:1340.8kg

TODR: 1205m LDR:1286m Endurance: 2hrs Omins

D:ﬂ Route details S Expenses +

EGSX = BANBURY RESERVOIR = A25 GODSTONE JUNCTION » Expensel: £X
- HANDCROSS - WASHINGTON INTERSECTION —» EGKA
* Expense2: £X

. * Expense 3: £X
Cruise: xxxxft GS:X

EGHR CHICHESTER/GOODWOOD (Alternate)

Distance from EGKA: 17.6NM
FuelRequired: 3.5 1 Total Flight Cost: £X
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Known Limitations / Missing features
e N/A

Test
No.

Test Description Expected Outcome

Actual Outcome

142

(jinja2 only)

Date presentation test Upon inputting some
flight data, and
calculating fuel, perf
etc, upon returning to
the dashboard the
necessary data should
appear in the sections
where jinja2 has been

implemented.

£J Route information

EGSXNORTH WEALD - EGKA SHOREHAM
Ohrs 56mins | 619 NM
Alternate: EGHR CHICHESTER/GOODWOOD

Weight and performance
Aircraft: Enter Aircraft

POB:X Cargo:X Fuel:319kg
Ramp: 1357.0kg TOW: 1355.6kg LW: 1340 8kg
TODR: 1205m LDR:1286m Endurance: 2hrs Omins

(U Route details

EGSX - BANBURY RESERVOIR - A25 GODSTONE JUNCTION
= HANDCROSS = WASHINGTON INTERSECTION = EGKA
Cruise:ooxft  GS:X

EGHR CHICHESTER/GOODWOOD (Alternate)

Distance from EGKA: 17.6NM
FuelRequired: 3.3L

O Weather
EGSX NORTHWEALD GRAD

METAR ABCD 010000Z 00000KT 9999 FEW020 25/15 Q1013

EGKA SHOREHAM GRAD
METAR DEFG 010000Z 00000KT 9999 FEW020 25/15 Q1013

EGHR CHICHESTER/GOODWOOD GRAD
METAR 1JKL 010000Z 00000KT 9999 FEW020 25/15 Q1013

$ Expenses
« Expensel:£X
« Expense2:£X
« Expense3:£X

Total Flight Cost: £X

Iteration Revi

Met requirements:
(Aim complete) Display Route information:
e Departure — Arrival
e Time and distance
e Alternate aerodrome
Display aircraft weight and performance:
Persons on board
Cargo weight
Fuel
Total (ramp)
MTOW, MLW
e TOD, LD
Display route information:
e Route
e Cruise and groundspeed
e Alternate details

Changes: Added endurance data

Next steps: Forming values that need JS
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Iteration 4 - JS required values: POB, Cargo, Cruise, Average GS

dashboard.js

pob = 1;

if (data.flight.weight_items.pilot2.weight.value != 8) {
ilg
.flight.weight_items .weight.value !=8) {
ilg
.flight.weight_items .weight.value !=8) {

document. getE
innerHTML =

Altitude = 8;

settings.units_altitude ==
titude = Math.round(cru

t = document.getElementById(

alt.innerHTML = ° ‘b>${cruiseAltitude} ${data.settings.units_altitude == "fee

mass_and_balance.js

calculateCargo() {
cargolWeight

{Num

cargolWeight Jumber (wei ) -value);
if (Numbe |
cargoWeight Jum vedy ) -value};

it update("c
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navlog.js

totalGs
countGs

.value;

dashboard.html

id=

{{ flight.cargo.output }]

erage): {{ flight.average groundspeed.output }}

What I did

To determine the persons on board, I simply calculated the amount of weight items that are
for occupants (so pilotl and 2, PAX1 and 2) whose weight values are not empty. If this is the
case I can assume that there is an occupant, and I increment the POB value. At the end of
this, the final POB value is displayed. To determine the cargo weight, I needed the total
weight of the item in both baggage sections. These two values are added together and
updated in the session so that when the dashboard is opened, the total cargo weight is
displayed.

To determine the cruise altitude, I have taken the highest planned altitude value in the
navigation log, as this is often the cruise altitude. The algorithm iterates through each row,
looking at the ‘ALT PLAN (FTY cell, and compares it with the value stored in SR ERTS VRSRAE-
The value will be replaced if it is higher than what is stored. The final values then output on
the screen, and will be converted to metres if the units are set to metres on page load.
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Finally, to calculate the average groundspeed, I stored the count of all (non-zero) GS values
as well as their sum to calculate the average. These values are found in the same iterative
process as for calculating the cruise altitude.

Why I did it this way

An alternative I briefly considered to calculate the cruise altitude was to take the mode of
the altitude as often that corresponds to the cruise altitude (As the aircraft stays at this
altitude longest). This became not feasible because short trips may only have two legs at
cruise and more at a lower altitude, which now makes it a problem as the mode will appear
to be the lower altitude. Very rarely will the highest altitude chosen not be the cruise
altitude and so I deemed it better to use the highest altitude rather than the most
frequently appearing one.

Program output
W weight&perf and flight details JS test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
143 | Weight and performance Upon entering PASS (See program output)

and flight details test necessary flight
details, data for both
these sections should
be calculated and
displayed accurately
on the dashboard.

Iteration Review

Met requirements:

(Aim complete)

Display aircraft weight and performance:
e Persons on board
e Cargo weight

Display route information:
e Cruise and groundspeed

Changes: NA

Next steps: Weather reports
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Iteration 5 - Current weather reports

dashboard.js

ather(co
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e = document.getElementById
document . getElementById(
document.getElementById(
i document . getElementById(
= document.getElementByld
document . getElementById(

document .getElementById(

displayWeather() {

.flight.dep:

flight.destinationAirport_code
her getWeath flight.destinationAirport code);

data.flight.alternateAirpo

innerHTML ’ ather.metar.raw_text H
ding.innerHTML ' departureleather.metar.flight category

innerHTML
ding.innerHTML

innerHTML = "« raw_text :
innerHTML arrivalWeather.metar.flight_category

innerHTML =
innerHTML

innerHTML = ° alternateWeather_metar.raw_text H
ding.innerHTML 7' »%{alternateleather.metar.flight_category

innerHTML
ding.innerHTML

it displayWeather();

.addEventListener|(
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What I did

The weather report algorithm heavily works the same way as the algorithms used for the
weather tab. The weather reports are obtained via the function (extracted
straight from weather.js) which returns the necessary weather data. When being displayed,
I take the METAR’s raw text as well as the grading for that METAR. They are then displayed
on the screen by replacing the HTML content of the dom element. If a report is not
available, or no airport for that category has been entered already, it will return undefined
for that specific airport category, and alternative messages are displayed as shown above.

Finally, [ EIRPAcIeTe bl eRIgy @] (also extracted from weather.js) corrects each grading
to their relevant colours.

Why I did it this way

Another option I initially considered before resorting to this solution was that instead of
fetching entire decoded reports (only for the raw text METAR to be shown) I instead write a
separate algorithm in app.py to just give me the single METAR report, which takes less time
to fetch. This was rejected because I needed the grading for the reports as well which
unfortunately is only available in the whole decoded report. A shame indeed.

Program output
& DashboardWX test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
144 | Dashboard weather display | Upon loading the PASS (See program output)
test dashboard the

relevant METAR for
each airport should be
displayed, and an
alternative message
‘NIL + METAR not
found’ displayed if
there is no airport
selected.

Iteration Review
Met requirements: (Aim complete) Display weather reports
Changes: N/A

Next steps: Expenses

405



https://drive.google.com/file/d/1jiOxeo12kFAwimmBXz32yQ1-xE-qX9eA/view?usp=drive_link

Iteration 6 - Adding Expenses
dashboard.html

Laading..j

id=" xpens
Total Flight Cost:

dashboard.js

_button = document.getElementById("add
i document. getElementById
= document.getElementById(
= document.getElementById(

ddEventListener("cli (
on.classList.contains(
on.classlList.

addExpense(name, price) {

method:

stringify({ expense : [name, price] }),

showAlert

return;
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> addEventListener("click"”,

2. style.opacity = "9
textContent = * E
. style.pointerEvents

document.getElementById("
document.getElementById(

style.opacity ;
textContent = d”;
.style.pointerEvents =

e.value

.value

style.opacity =
textContent = "¢ H
nse.style.pointerEvents = “auto”;

error
console.error(error);

wvalue);
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displayExpenses() {

expenses_content = document.getElementById("expenses_

response = await fetch("/get-flight™);
data = await response.json();

expensesHTML = ~<div>™;
for ( i =8; i < data.expenses.length; i++) {

expensesHTML += ~<button class="expense_item Expense item® style="margin-right: 16px;'>${data.expensed
expensesHTML += ~</div>7;
expenses_content.innerHTML = expensesHTML;

total expense = document.getElementBylId("total expense”)
total = @;
for | i =8; i < data.expenses.length; i++) {
total += parseFloat(data.expenses[i][1]);

]

total_expense.innerHTML = ~<p»Total Flight Cost: <b>E${total.toFixed(2)}</b></p>";

@main.route('/add-expense', methods=["POST"])

def add_expense():
expense = request.json.get("expense") #expe f array Xe
session["flight data"]["flight"]["expenses"].append(expense)
session.modified = True
return jsonify({"status": "success"}), 200

dashboard.css
total expense {

position: relative;

visibility: visible;

opacity: 1;

background-color: var(--bg);
padding: 10px;

border-radius: 10px;

transition: all 0.3s ease-in-out;

z-index: 11;

Htotal expense.hidden {
visibility: hidden;
opacity: 0;
translate: @ +20px;

transition: all 0.3s ease-in-out;

#add_expense.adding {

background-color: var(--alert);




transition: 0.3s ease-out;

#add_expense_icon {

transition: 0.3s ease-out;

#add_expense_icon.adding {
transform: rotate(45deg);

transition: 0.3s ease-out;

#create_expense {
opacity: 1;
transition: all 0.3s ease-in-out;
position: relative;
background-color: var(--bg);
padding: 20px 5px 10px 5px;
border-radius: 10px;
bottom: 77px;
z-index: 10;

tcreate_expense.hidden {
visibility: hidden;
opacity: 0;
translate: @ -20px;
transition: all 0.3s ease-in-out;

H#submit_expense {
background-color: var(--primary);
padding: 5px 15px;
border-radius: 5px;
font-family: 'Manrope’;
font-weight: 600;

H#submit_expense:hover {

cursor: pointer;

.expense_item {
font-size: medium;
font-family: 'Manrope’;

transition: box-shadow 0.1s ease-in-out

.expense_item:hover {

background-color: var(--highlight);

box-shadow: @ © @ 3px var(--alert);

cursor: pointer;




What I did

To add expenses I first needed to find a suitable interface for the user to add them. I got a
cool idea, where the plus icon rotates to form an X, and in this position some other UI
becomes visible and the user can add as many expenses as they want. They could then
press the X, and it would rotate back into a plus and the UI resets to how it was before.

This was done with a couple of transitions and transformations, and it rotates as well as the
background changing to a red to notify the user that they can click it again.

For the adding items UI, I decided to do the same thing in some sense. Essentially, there
are two containers at the bottom of the expense subsection: Total price and the adding
expenses container. By default, the total price container is what is visible, but upon pressing
the plus icon, the UI for the total price is swapped with the UI to add expenses. This way it
doesn’t take a lot of space.

The expenses are stored in a 2D array KIS in app.py, where the first item is the
expense name and the second is the price of the expense. To display these expenses they
are fetched from the session, and each expense is formulated into a button with the name
and price. They are then embedded in a <div>, and the entire expense div is HTML is
replaced with the new expenses. The purpose of them being buttons was for the
click-to-remove feature I planned to develop which you can see the explanation and
justification for in the next iteration. To display the total I iterate through each item and
add the float version of it (as they can be so) to a total, then replace the HTML to display
the new total.

To add an expense, a button in the adding UI can be pressed. Then, the items stored in the
input boxes are extracted and are sent into the function, which sends both
these values to the backend. The backend then appends the values to the expenses array.
Once this is complete, is run again, which should now show the added
expense.

Why I did it this way

An arguably more simpler way of doing this was to use a popup modal like i’ve used quite a
lot in this project. This was the initial idea but I wanted a method that would integrate with
the already existing UIL. This is another one of those things that can make the website feel
more polished and professional. If all inputs like these were popups, this could potentially
annoy the user if they plan to add a lot of expenses due to the constant popping up of
items on the screen. However, a smooth fransition fo what was already there by all means is
more appealing to the user, as all functionality is embedded within the specific subtab, also
giving them access to other parts of the dashboard too.

Program output
W Adding expenses test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
145 | Adding expenses test When pressing the add button, PASS (See program output)
the UI smoothly transitions
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https://drive.google.com/file/d/1QVxEjKCcQiGIPWh4mr-MHV6ScZRrleJg/view?usp=drive_link

from normal to the adding UI
as described. Items can be
added by putting the details in
the input boxes and pressing
‘Add’; they should then be
displayed on screen.

Input Validation Tests

Test Data Expected Outcome Actual Outcome
No inputs in the expense An error message PASS
name and price stating that both inputs

must be filled should be

displayed
At least one input filled but An error message PASS
the other not stating that both inputs

must be filled should be

displayed

Full test video: W Add expense validation.mp4

Iteration Review
Met requirements: (Aim complete) Allow the user to add expenses to their flight
Changes: N/A

Next steps: Removing expenses

Iteration 7 - Removing expenses

dashboard.html

Expenses

id="click to r " sty " r: t737373; font ar 1 "»Click to remove

dashboard.css
ttclick to remove {

transition: opacity ©.3s ease-in-out;

opacity: 0;
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https://drive.google.com/file/d/1DoST_Pa_yRRyXd8K_IQ__0EkMMgWdkmo/view?usp=drivesdk

dashboard.js

click_to_remove = document.getElementById("click_to_remove™);

if (event.target.classlist.contains("Expense_item™)

click_to_remove.style.opacity = "1";

1)

if (event.target.classlist.contains("Expense_item")
click to remove.style.opacity a";

iy

if (event.target.classlist.contains("Expense_item")

if (event.target.classlList.contains("expense item")) {
expense_text = event.target.textContent;

{

expense_text = event.target.parentElement.textContent;

expense name = expense text.split(":")[e];

response = await fetch("/remove-expense”,
method: "POST™,
headers:
"Content-Type": "application/json”,
s
body: JSOM.stringify({ name: expense name }),
1);

if (!response.ok) {
showAlert("Error removing expense”);
return;

click_to remove.style.opacity = "8";
await displayExpenses();

@main.route('/remove-expense', methods=["POST"])
remove_expense():
name = request.json.get("name")
try:

for index, expense in enumerate(session["flight_data"]["flight"]["expenses"]):
if expense[0] == name:

session["flight_data"]["flight"]["expenses"].pop(index)
break

session.modified = True

return jsonify({"status": "success"}), 200

except IndexError: ! > possib] S & Ju3
return jsonify({"error": "Invalid expense index"}), 40N




What I did

To remove an expense, I decided to go with a ‘click-to-remove’ aspect, where the items are
pressable buttons that can be clicked to be removed from the expenses list. To implement
this, the first step was already complete, and that was to have each price modeled as a
<button> element instead of a <p> element.

Next, I just needed to code the removing algorithm. When something is clicked inside the
expenses_content div, the algorithm checks if the target item is an ‘expense-item’ which is
the ID given to all expenses once created. If that is the case, the name part is extracted via
a split at the colon of the text (name: £price) and is sent to the backend.
takes the name, iterates through the expenses array (with the index this time) and removes
the item index whose name matches the target name to remove. After this,

CEEYIENIDCITNIN@] is run again to display the updated expenses and totals.

An annoying bug that occurred during this was that often I'd end up clicking the price part
of the button instead of the actual button, and because it didn’t have the class
‘expense-item’, the click did nothing. I fixed this by giving both classes an alternative class
of ‘Expense-item’ (difference being the capital E) and by default the remove algorithm
checks for this class. If that element also consists of the normal ‘expense-item’ class, then
the text to extract is just the text content of that element. If not, it means the element
clicked is the price and the parentElement must be used instead o ensure the right data is
used to extract the name (so ‘name: £price’, not ‘Eprice’).

Why I did it this way

There were many ways I could have approached deleting expenses, for instance, I could
have a separate UI where I typed in the name to remove, or I could have a delete
label/button appear next to the item when the user hovers over it, so they can press it to
delete. Once again, these both require extra elements, which I'm frying my best to avoid.
My approach uses the already existing expenses as buttons, which keeps everything
minimal and also quick and intuitive for the user, especially in comparison to having to type
the whole name and pressing a remove button to do the same action.

Program output
B Removing expenses test.mp4

Known Limitations / Missing features

e N/A
Test Test Description Expected Outcome Actual Outcome
No.
146 | Removing expenses test When an expense is PASS (See program output)

pressed, it gets
removed from the
expenses list and this
is saved in the session
(so on reload there is
no difference)
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https://drive.google.com/file/d/13vntWSg-tyuxcD287u4QBrVzw7jQTB0G/view?usp=drive_link

Iteration Review

Met requirements: Success criteria item complete: Fuel, Mass and balance, and
Expense calculators

Changes: N/A

Next steps: AI brief

Iteration 8 - AI Brief

OULD BE INCLUDED AT

= document.getElementById("r
tput = document.getElementById(

re.textContent} ( i extConter
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AI_brief output.innerHTML

await prompt(“Brief”, prompt

.briefing);

(=T

console.error(error);
AT i ut .style.color
t.innerHTML =

g
ointerEvents =

What I did

For the brief, the AI follows an acronym quite popular in general aviation, called NWCRAFT.
Above are the meanings of each letter. This way, I can ensure all the aspects of the brief
are covered in a somewhat acceptable manner. It was also important to ensure that any
items not used for any reason (mostly due to them being unavailable) are told to the user,
so that it is clear on any assumptions made by the Al The data it is given is the same as
the data given in mass and balance, but it includes weather data and the navlog too. I've
also given the AI ability to use HTML elements. Output is the same, a json which is parsed
and the string extracted from it, and then the innerHTML of the output div is replaced by
the AI’s output.

Why I did it this way

I could’ve asked the AI to give a brief based on its own interpretation and its own way of
outputting, but this is high risk as there is no guarantee that the AI will cover everything
that is actually required in the brief. Giving it an acronym to follow still leaves tons of
autonomy, but the output is structured in a way that ensures the AI will cover all aspects of
the flight plan. Giving the AI ability to use HTML was really important, especially for things
that need to be clear- like the AI establishing that the flight is not safe to execute, as the
user can have their focus drawn to what is most important in the brief, and avoid the risk of
missing this information should there be no such formatting.

Program output

terminal

/workspaces/AIVFR/.venv/1lib/python3.12/site-packages/werkzeug/sansio/response.py:232: Userwarning:
The 'session' cookie is too large: the value was 4126 bytes but the header required 26 extra

bytes. The final size was 4152 bytes but the limit is 4093 bytes. Browsers may silently ignore
cookies larger than this. dump_cookie(
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Known Limitations / Missing features

e N/A

Test Test Description Expected Outcome Actual Outcome

No.

147 | AI briefing test Upon pressing the
refresh button the Al /workspaces/AIVFR/.venv/1lib/python3.12/site-pa
should geneque CI ckages/werkzeug/sansio/response.py:232:
ComprehenSIve ﬂ'ghT Userwarning: The 'session' cookie is too
brief based on current large: the value was 4126 bytes but the header
f|igh1- data, with required 26 extra bytes. The final size was
proper HTML :152 bytes but";hetiim::rt is 4@93kt?ytei.
formatting. rowsers may silently ignore cookies larger

than this.
dump_cookie(

Error Analysis & Fixes

Test No: 147

Failure Description: The session exceeded the 4KB limit that is available for the cookie and
so data could not be added to the session anymore.

Cause: This was triggered as I was filling out sample flight data so that the AI can
generate a flight with all the necessary data, but the session got too big as I was doing this.

Fix: Being honest- I saw this coming from a mile away but chose to ignore it as I didn’t
think the session would get too large. Now that it has become a barrier in development, I
have no choice but to make a database that can store however much data is needed within
it.

Justification: A database is the most standard way to store user data, and this is one of
those times where the alternative gets implemented. I can’t imagine storing the data in a
variable on the server side as this can get very big and also will not be user specific, in the
sense that in the future I can’t have the user log in and retrieve their data. The same thing
applies to using a variable in the frontend, which is considerably worse for the same
reasons.

Switching from Session to a Database

models.py (new)
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extensions.py (new)

app _key
app.config["”

app.config["”
db.init_app(app)

ort main as app_blueprint
app.register_blueprint{app_blueprint)

with app.app_context():
db.create_all()

get_flight_data():
flight = Flight.query.get(session["f
data .loads(flight.data)

urn ight, data

save(flight, data):
flight.data = j .dumps(data)

get_flight data()
target = data

keys= path.split(".")

@main.route('/")
index():

1.dumps (data_template))

db.session.add(new_flight
db.session.commit()
session["fli id"] = new_flight.id
update_units()

n render_template( nu. 1", APP_VERSION="8.7.1 pha™, data=get_flight_data(
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Directory routes

old

return render_template('settings.html', settings=session["flight data"]["settings"],

flight=session["flight_data"]["flight"])

New
return render_template('settings.html', settings=get_flight_data()[1]["settings"],

flight=get_flight_data()[1]["flight"])

Updating the flight data

old
Session["flight_data"]["flight"]["path"] = value

New
update('flight.path', "value")

All instances of the values above throughout app.py had to be replaced with the new
values for the database to work properly. A more detailed explanation of changes is
provided in the video test for this iteration.

Program output
W Session to databse conversion test and explaination.mp4 [21mins]

Known Limitations / Missing features
e N/A

Test
No.

Test Description Expected Outcome Actual Outcome

148

Session — Database On creating a sample PASS (See program output)
conversion test flight, all variables
should be stored in the
database without any
issues, and all
algorithms should still
be fully functional as
they were before the
conversion.

147

Al briefing test Upon pressing the # AI brief test.mp4
refresh button the Al
should generate a
comprehensive flight
brief based on current
flight data, with
proper HTML
formatting.
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https://drive.google.com/file/d/1blXdVSyPis7AsnBKdFtpBbD14-VR-DwG/view?usp=drive_link
https://drive.google.com/file/d/13lksvyRjNzLVlc-eS5NdqGzizPFq5Xoz/view?usp=drive_link

Iteration Review

Met requirements: Success criteria item complete: Full flight brief
(Aim Complete) Make the AI generate a briefing for the entire flight

Changes: Converted the data storage method from a session cookie to a database.

Next steps: Downloading the flight plan as a PDF

Iteration 9 - Downloading the flight plan as a PDF

base.html

{ flight_departureAirport_code }} {{ flight.departureAirport_name

{{ flight.destinationAirport_n|

{{ flight.alternateAirport_|

{ flight.aircraft }}
flight.M
[{ flight.MLW.0

flight.max tank capacity.output }}
[ flight fuel_burn.output })

id="fuel_po

icy_trip.policy }}
rip.time_allowed
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{{ flight.fuel taxi.output }
flight.fuel trip.output }
flight.fuel continge

{ flight.fuel_alt
{{ flight.fuel finalReser
[ f1 ional.output ]
utput

[ flight.weight items.bas
[ flight.weight items.b

flight.LDR

[{ flight.TOD
({ flight.LDA })

departure

[{ flight.TAF_departure

{{ flight.destinationAirport_name ]

flight.METAR_arrival

I flight.TAF_arrival ]
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in flight.expenses
i{ expense[8]}}: a8

" style="margin-top: 38px; " >BRIEFING
" id="briefing content” style="margin-top: 28px;"
-split™»{{ flight.brief|safe }}

id="base_pdf_footer” class="light mode”

style="font-weight: 408;" FOR EDUCATIONAL PURPOSES ONLY. MUST NOT BE USED T

style="font-weight: 408;" id="base pdf dateAndTime"

basePage.css

#nav1logPDF_template {
position: absolute;
left: -9999px;
width: 800px;

#BasePDF_template {
position: absolute;
left: -9999px;
width: 800px;

tnavlog pdf header, #base pdf header {
display: flex;
justify-content: space-between;
border-bottom: 1px solid #ccc;
padding-bottom: 1@px;

align-items: center;

#navlog pdf footer, #base pdf footer {
text-align: center;
font-size: 14px;
margin-top: 50px;

border-top: 1px solid #ccc;




.pdf_title {
font-size: 29.8px;
font-weight: 300;

#pdf_route_content {
display: flex;
justify-content: space-between;
gap: 20px;
align-items: center;

text-align: center;

.pdf_content {
padding: 10px;

.container {
background-color: var(--bg);
padding: 10px;
border-radius: 10px;

margin-top: 5px;

Hplane_icon {
position: absolute;
width: 30px;
color: var(--primary);
opacity: 0.4;
transform: rotate(135deg);
left: 350px;
top: 206.5px;
scale: 3.5;

z-index: -1;

table {
width: 99%;

border-collapse: collapse;

margin-top: 10px;

td {

border: 1px solid var(--text);
padding: 8px;

text-align: center;
font-family: 'Manrope’;
font-size: 14px;

#fuel policy table td:nth-child(2)




width: 40%;

background-color: var(--tableHeader);

.report {

white-space: pre-line;

.page-break {
page-break-before: always;

break-before: page;

.no-split {
page-break-inside: avoid;

break-inside: avoid;

dashboard.js

save_pdf = document.getElementById("save_pdf");

save pdf.addEventListener("click”,
save pdf.classList.add("s L
save_pdf.innerHTML =

saveFlight_pdf();
update( "saved_pdf", "True");

setTimeout( () {
save_pdf.innerHTML = ~<div><svg id="save_pdf_icon™ fill="currentCol
}, 2808);

saveFlight_pdf() {
await fetch( /get-flight')

.then(response response. json
.then( FlightData

departure_code = FlightData.departureAirport_code

arrival_code = FlightData.destinationAirport_code

template_container = document.getElementById('BasePDF_template’);
dateAndTime = document.getElementById( ' base pdf da ndTime');

dateAndTime.innerHTML = ~Generated on ${ Date().tolLocaleDateString()} at ${ Date().tolLocaleTimeString

options = {
margin: 1e,
filename: ~${departure_code]
image: { type: "jpeg', quality: ©.98 }
html2canvas: {scale: 2, useCORS: , scrollX: @, scroll¥: 8},
logging: 5
jsPDF: { unit: ‘mm’, format: 'letter’, orientation: 'portrait’'}
pagebreak: { mode: ['avoid-all’, ‘“css '1 y

b

html2pdf().set{options).from(template_container.innerHTML)




What I did

To generate the pdf, the same tactics (i.e. html2pdf) were used. However in this case, I had
to design the entire document in HTML, whilst before I only needed a header, footer and
then I'd just insert the navigation log into the DOM. The design aims to be simple and
legible to the user, and contains all flight data, all of which is sourced from the database via
Jinja2 syntax.

Then to have the pdf downloaded, the exact same format of the function used in the naviog
is used here, with a few adjustments. First, there is no longer a need to fetch the navlog as
that will not be included in the plan. Then, the pdf is set up with the additional option of
PEPTIRER, Which when set fo the seftings above will put breaks in the document wherever
an element with the ss is found. Additionally, to minimise splitting of
elements across pages, the JilsEsi{s element prompts the algorithm to break onto a new
page if it finds that it will need to split an element across two pages.

Why I did it this way

The navlog was not included in the plan as I had no way of accessing it without crafting an
entirely new one, which is complex as it’s rows are dynamic so I would have to make the
algorithm that adds them again, which I deemed as unnecessary as I had already
implemented the ability fo download the navlog from the navlog tab itself. Similar to the
navlog, I could have used the normal jsPDF to generate this, but this would mean I would
lose styling which is important in the formatting of the document. Later on I may use tools
like puppeteer which provides perfect pdfs that have selectable text as well and is not just
an image, but I cannot implement it now due to time constraints.

Program output
W Flight plan pdf generation test.mp4

Known Limitations / Missing features

- Retained Limitations -
These will be touched upon in the Limitations section of the Evaluation.
e Some text is still split across pages despite them having a .no-split class.

Test Test Description Expected Outcome Actual Outcome

No.

149 | Flight plan pdf generation Upon pressing the pdf PASS (See program output)
test download button on

the dashboard, the
flight plan should be
downloaded in a pdf
format with all the
necessary flight data
as appropriate.
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https://drive.google.com/file/d/1BQ7s16d45fGy0u25tC2EMjvcs0uwKOFW/view?usp=drive_link

150

Dark mode test Darkmode should

apply the correct
coloring to all
elements.

Iteration Review

Met requirements: Success criteria item complete: Dashboard
(Aim complete) Allow all flight details to be downloaded as a pdf

Changes: N/A

Section Review

Aims completed in this section:

Complete 3 success criteria items: Dashboard, Full flight brief, Fuel, Mass and
balance, and Expense calculators
Display Route information:
o Departure — Arrival
o Time and distance
o Alternate aerodrome
Display aircraft weight and performance:
o Persons on board

o Cargo weight
o Fuel
o Total (ramp)
o MTOW, MLW
o TOD,LD
Display route information:
o Route

o Cruise and groundspeed
o Alternate details
Display weather reports
Allow the user to add expenses to their flight
Make the Al generate a briefing for the entire flight
Allow all flight details to be downloaded as a pdf

Aims not completed in this section:

N/A

Iterative tests complete:

Al should output suitable responses in accordance to their given role and user
prompt

APIs are operative and display data in the correct way on the relevant page
Light/dark Mode switches correctly with the correct colours

Dashboard displays correct data and updates accordingly

Remarks: Development section complete!
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EVALUATION

Post Development testing

Structure of the tests

As mentioned in the design section:

‘A successful post-development test in the case of this project would ideally be a
test of all these features 3 different times, using the 3 different routes outlined in
the route tab tests. If all 3 plans can be made without any significant errors or
problems, then I as a developer can happily take my webtool as a reliable and
robust system, and deem the project as successful.’

In light of this, the post development tests will be conducted as follows. There will
be 3 tests, each associated with a test route as described in the design section.

1. The First test (EGBM - EGSC) will be a Functionality test, testing all AI
functionality and ensuring every aspect of the webapp works as appropriate
(full demo), and will be reflective of the general success of the webapp as a
whole. This test will be conducted in light mode.

2. The Second test (EGSX-EGMC) will be a Usability test. I will try to act as a
pilot who has never used the app before, whilst making sure that all the
planned usability features have been implemented and are working
properly. I will also be watching out for when I assume user understanding
of complex features, which will reveal a usability flaw. This test will be

conducted in dark mode.

3. The Third test (EGSX - EGSX) will be a Robustness test. While making this
route I will try to ‘break’ the webapp in several ways to see the way it
responds. This test will be conducted in light mode.

A second iteration of this test will be conducted with manual inputs only (this
will fulfil the manual input tests and will also determine if any non-AI related
errors are clean errors that can be reproduced), and will be conducted in
dark mode.
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Functionality test: Tatenhill (EGBM) to Cambridge (EGSC)

[DEMO]

W AIVFR Functionality test [FULL DEMO].mp4

NOTE: I realized after this test that I had a VPN still connected which was why things were slightly slower
than they should have been. Other tests will demonstrate much faster processing times!

~
Post-development test data

Test description (12)

Test Data

Successful test?

Webpage loads

Running Flask

SUCCESSFUL
0:26
Settings changes work, Settings buttons
appropriate variable in SUCCESSFUL
data file changes 1:34
Disclaimer operates as Continue/New/Load flight buttons,
expected disclaimer buttons SUCCESSFUL
3:34
Dashboard is empty on first | New flight button
look SUCCESSFUL
4:03
User can navigate between | Cursor input
pages SUCCESSFUL
6:02
User can plan a route using | Test route for functionality test
the Route Tab with AI (EGBM - EGSC) SUCCESSFUL
8:00
Weather displays and Test route inputs, and 3 random
updates correctly airports of my choice (that don’t form
any routes from the above). SUCCESSFUL
At least one must not provide either a 16:04
METAR or TAF report.
Navigation log can be User input
edited either by-AT or ‘AUTOFILL button SUCCESSFUL
Manually 19:30
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https://drive.google.com/file/d/1c-Z8xrl9q86loIWQzqi0SJO6fjPyt9st/view?usp=drive_link
https://docs.google.com/document/d/1AK0uSckpaS9gTlZUGEyoOR_dkDqGrin1-Cs8ZO_WDV0/edit?pli=1&tab=t.0#heading=h.cgtrdd4o32qa

Fuel can be added with User Input (int values only)
correct calculations for all SUCCESSFUL
fuel policies 25:05
Correct mass and balance User input (int values only)
calculations SUCCESSFUL
28:33
Dashboard shows all the Flight_data.json (reading only)
flight details in a clear Generate brief button SUCCESSFUL
format and a brief 36:25
generated on command
Saving a flight fo the ‘Save flight’ button input
device is possible flight_data.json
38:29

Usability Test: North Weald (EGSX) to London Southend

(EGMC)

W AIVFR usability test.mp4

Evaluation of Usability Features

Usability features”

Learnability

Icons -

Icons were something that were very persistent throughout the test, and almost all of
them were clear to what feature they were addressing, however this was not the case for

all of them.

Some examples of the

use of icons:

&2 EGSX N

METAR EGS

This is an example of an icon without an
attached label, but the definition remains
the same (departure, arrival alternate).
This works not only because you can see
the actual departure and arrival airports
placed next to it, but because these icons
are already defined in the weather tab with
their associated labels so common sense
can be applied here and the user would
understand what these icons address. The
absence of these icons would make this
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https://drive.google.com/file/d/1O2If5RxymwP-7XAiyIChwCke4BokfBLB/view?usp=drive_link
https://docs.google.com/document/d/1AK0uSckpaS9gTlZUGEyoOR_dkDqGrin1-Cs8ZO_WDV0/edit?pli=1&tab=t.0#heading=h.qu984164y71s

‘telling’ process a bit harder because the
user now has to examine the airport name
and codes to determine what reports are
being shown to avoid any mixups.

Another good example was the Al icons, as
they were key in showing the user that the
feature they are going to access is an Al
feature. The user can almost certainly get
confused if these icons didn’t exist near
their labels, and to whether manual input is
+. Route generator required, until they actually interact with
them which in some cases may not be what
the user wants to do at that particular
time.

+,  Sug

¥, Briefing

An example of an unsuccessful use of icons:

Navlog tab Here, these icons remain slightly
ambiguous to the user on what they do,
because of the lack of proper labelling. This
is especially the case with the bin icon,
which, as I mentioned in the video, could
be mistaken to clear the route instead of
clearing the navigation log. If a label was
present for this button, or at least a tooltip,
it would be clear to the user that the button
clears the navlog only and they would be
less hesitant to use it (which would hinder
them from using the button even if they
needed to)

Tooltips - FULLY MET

Tooltips have been used successfully throughout the webtool, all of them allowing the user
to know what to do at certain points and also how some functionalities work. Some notable
examples are shown below.

_ The route setup tooltip was crucial, as It
Route SEtLIp @ lays the foundation to how inputs work in
quite a lot of places in the webtool. The

ROUTE SETUP INSTRUCTIO user may be surprised on how to operate
this tab at first, but by seeing the little (i)
icon and clicking it, they are provided with
all they need to make a route without any
issues. If this tooltip failed to display then
the user would struggle a lot in trying to
plan the route, add waypoints etc, the most
probable issue being how to actually add
the airports (by pressing enter).
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These tooltips are of high importance for
our flight plan. the user, as this is what they see when they
enter the dashboard for the first time. This
is what will prompt them to immediately
move onto the route section, so that they
can start the planning process. This tooltip
is also useful, because, after all the
planning is complete, the user remembers
that these previously disabled features are
now enabled, prompting them to utilize
them. The absence of these tooltips would
see the user enter the dashboard for the
first time and not know how to progress
straight away, as they may even try to click
around on different aspects of the route to
try and make a flight plan but nothing will
work.

+, Briefing

The fuel tooltip is also a good example of
letting the user know crucial details about
the functionality of the webtool. Without it,
the user may still be able to deduce what
to do regarding time allowed, but there
may definitely be some ambiguity on the
fuel policies and what to do with them,
whether they’re fixed or can be edited
(which they can).

Fuel Policy O

Error Tolerance

Confirmation message - NOT MET

The confirmation message that was supposed to appear when the flight is not saved and
the user wants to start a new flight did not appear. This error came down to an error in the
code, where I did not change the condition to look at what is stored in the key ‘saved_json’
and instead it checked what was in ‘saved’ which was the old key I used when the download
pdf button did not exist yet. This would be a big problem for the user if they are not
reminded, as they could accidentally clear all their flight data and have it lost forever
without any way of retrieving it back.

Error alerts - FULLY MET

This was demonstrated at 8:20 where I was explaining what a natural error could look like
due to the misinterpretation of what had to be typed in to remove a waypoint. Luckily, the
error shows that the waypoint isn’t present in the current route, helping the user know
exactly what the issue is, being that they did not type what was exactly displayed in the
route plan.
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Without this knowledge from the error, the user will assume that it is an issue with the
system and that it cannot detect the name of the navigational aid they were trying to
remove.

Feedback
Button state changes - FULLY MET

Changing the state of the buttons to show that a process was happening in the background
was crucial in the webapp, and has been implemented successfully for all of such processes.
This feedback is often accompanied with button interaction being disabled, which prevents
the user from activating the process again whilst one is already taking place. If either of
these fail, the user will not know at any point what is happening in the background and
whether their inputs have done anything, except when the output finally appears. They
could also break the webapp, as, due to their uncertainty, may repeatedly click the buttons
fo try and get a process to work. Some good side-to-side comparisons are shown below:

Generate Generating...

() UPDATE

*. AUTOFILL *. GENERATING..

Consistency

Consistency has successfully been maintained throughout the webapp, with no minor
differences in appearance that could draw the attention of the user. A non-consistant user
interface could make it harder for the user to understand certain functionality and
therefore degrade the way they interact with the webtool features and the general user
experience.

e Navigation menu is always on the left hand side of the screen FULLY MET
Button colours and sizes are consistent across pages FULLY MET
The methods for searching for an aerodrome is the same for both the route and
weather tab FULLY MET
The method to input a value is the same throughout FULLY MET
Colour scheme is consistent throughout FULLY MET

e Same general style throughout FULLY MET
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Robustness tests: North Weald (EGSX) Local flight

Robustness Test 1
& AIVFR Robustness test 1.mp4

Robustness Test 2 (Manuab)
& AIVFR Robustness test 2.mp4

As a result of the AI error, both tests use manual route creation.

Robustness test Test Data Expected Outcome Successful test?
description (10) (Test 1 | Test 2)
How the webapp Same The AI should be able

(particularly the
AI) responds to
having the same
departure and

departure as
arrival
(EGSX-EGSX)

to recognise that it will
be a local flight, and
should be able to
create the route as

UNSUCCESSFUL | UNSUCCESSFUL

L . 1:20 1:32
destination appropriate tfo ensure
airports it starts and ends at
the same place whilst Clean error
still having waypoints
in between.
Real world route Real flight The data, especially
test and plan data calculations, should be
comparison from a flight I | near or exactly
created using | matching the real data
the for the flight I planned SUCCESSFUL SUCCESSEUL
SkyDemon to show the webapp
- 8:40 6:00
software could provide accurate
enough data for
supposed real-world
application.
Response to quick | Any suitable | The webapp should be
inputs and/or input for able to continuously
edits relevant tab update the database
without losing track of 20:10 15:13
data and upon
reloading all entered
data should exist even Clean error

after a quick change.
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Input validation
tests

Erroneous/bo
undary inputs
for the

relevant input

Data inputs at the
boundary should still
be processed
accordingly and the

SUCCESSFUL SUCCESSFUL
webapp should not 14:54 ‘ 17:12
break, and the correct ) ’
error should be shown
for erroneous data
entered into any input.
Response to Clicking on All screens should do
random clicks areas that nothing when clicks SUCCESSFUL SUCCESSFUL
are not made to non-button 22:10 20:17
buttons elements are made
unless coded
otherwise.
Navlog response Re-writing The navlog should still ,
to large route the entire con'ranj all relevant SUCCESSFUL SUCCESSEUL
changes route waypoints for the route 23:57 25:39
after making many ’ )
edits to the waypoints.
AI hallucination Not The AI should
fest with weather | generating recognise that no TAF’s
weather at (at least, given METARSs
the weather will always be
tab available) are available
and thus should not
hallucinate the SUCCESSFUL ‘ SUCCESSFUL
weather forecast. It
- 30:00 23:35
should mention the
absence to the user
and warn them
appropriately on how
to ensure the weather
will be appropriate in
the future.
Response to a Removing The relevant error
failed API request | API keys to should appear telling
oI'rhoEJgh input trigger o the user an issue SUCCESSFUL SUCCESSFUL
data is correct errors/adjusti | occurred and to try 27:38 21:00
ng code to again/adjust their ’ ’
fail the fetch | input
by force
Responses to page | Page refresh | If a process is being
refreshes during button executed and the page ,
processing is refreshed it should SUCCESSFUL SUCCESSFUL
stop execution, and 28:44 21:20

data should not be
lost/the app should not
crash
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Prompt injection
attempt in route
generation

Custom
prompt

In the route tab the
user should not be able
to make their own
prompts simply by
writing in the box what
they like. If anything
the AI should stay on
topic and, given the
user prompt and global
prompt don’t match, it
should ask for
clarification via the
justification box.

SUCCESSFUL
N/A | 28:00

User can plan a
route using the
Route Tab
manually

Test route for
robustness
test 2

(EGSX -

I should have the
ability to use the
add/remove waypoint
interface to add

SUCCESSFUL
3:40 | 2:23

EGSX) waypoints to the route.

Comments on Robustness

Generally, the webapp remains mostly robust, managing to withstand many of the different
robustness tests conducted. I will call it a general success, and I'm happy that there were
even some moments where I did expect a failure but there was no failure!

Addressing the two failed robustness tests:

How the webapp (particularly the AI) responds to having the same departure and
destination airports

This failed for reasons I still don’t know as I am yet to look into it, but I did check what the
console was outputting and is said that the value stored in the ai_justification key was
‘null’, which means that the API fetch did not happen and nothing was returned as a result,
and the error occurred because the JS was trying to fetch something that was non-existent.
I’ll have to find out what is happening server side for this to happen, as there is something
that skips processes due to the departure and arrival agirports being equal to one another-
my best guess is a comparison/OR condition written somewhere that doesn’t account for
what if the two parameters are the same.

Response to quick inputs and/or edits

The main reason this failed in the mass and balance section was due to the poor coding of
having everything update when one input is made. This ‘heavy’ updating that occurs
frequently gets stacked up and execution will not stop until all of the inputs are dealt with,
and this caused an error with the database in SQLAIchemy as seen in the first robustness
video.

As mentioned in both videos, the best way to deal with this is to use javascript completely
and only update tables at once once everything has been calculated and the user has not
been making any changes for an extended period of time. This will ensure that updates to
the database are only made when absolutely necessary.
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Evaluation of Success Criteria

Success criteria - Page 28

The specific iteration in development at which a success criteria was (or wasn’t) completed
is referenced, as well as the specific timestamp in the Functionality test that shows the
relevant success criteria being met.

Criteria (13)

Explanation

Has it been met?

If not, why?

Dashboard

This will show all relevant
flight details, such as the
route, the expenses, the
fuel, the planned mass and
balance, weather, and full
flight brief, All in one place.

FULLY MET

See iteration
36:25

Route
generation

Using AI and the departing
and arrival aerodromes
inputted by the user, a route
should be generated
considering factors such as
avoiding controlled
airspace, fuel quantities,

deangereareas,HRs;
NOFAMs and more.

FULLY MET

See iteration
8:00

Use of APIs
to fetch
weather data

The use of APIs to fetch live
weather data from any
aerodrome. These will be
presented to the user, and
will also be used to inform
how the route will be or how
the full flight briefing is at
the end. For example, the
AI may suggest the flight is
at high risk if
thunderstorms are in the
vicinity and the pilot has a
chance of getting caught in
them.

FULLY MET

See iteration
16:04

Use of API’s
to fetch
NOTAM and
TFR data

The same applies with
warnings and femporary
flight restrictions. These will
be analysed by the AI and
could influence the outcome
of the final route/flight
briefing.

NOT MET

See iteration

See The issue with fetching
NOTAM reporis.
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Use of Al

Use of a large language

(LLM) model such as GPT-3.5 turbo
to analyse route, weather, FULLY MET
NOTAM data, etc. This will
also be responsible for Route, Fuel, M&B,
providing a full flight brief Brief
to the user at the end of a 8:00, 23:40, 29:45,
flight. 35:35

Decoding A set algorithm that looks Since the CheckWX API also

algorithm at certain keywords of a provided a decoded version
report and decodes them FULLY MET of the weather reports, an
into readable user-friendly algorithm to decode the raw
english language, that can (Target still reports from scratch was no
then be presented to the achieved despite | longer required. This was even
user or sent fo an LLM to no direct better for my case as this
analyse and inform the implementation) | ensures all aspects of the
flight brief. report are covered and the

See iteration outputs are as accurate as
possible.
Map with Map showing the route
route lines, including surrounding FULLY MET

Visualisation

airspace, Visual Reference
points, etc.

See iteration

6:12
Flight A flight computer algorithm FULLY MET
computer covering basic calculations
such as heading, airspeed See iteration
and groundspeed 19:31
Fuel, Mass These calculators should
and balance, [ use data selected by the FULLY MET

and Expense
calculators

user to provide reliable

values that can then be
used to inform the route
suggested by Al

See iteration
25:05, 28:33, 34:05

Full flight
brief

The AI should output a full
flight brief containing
details such as weather, the
departure/arrival airports,
things/threats/warnings to
look out for en-route,
agirspace and more.

FULLY MET

See iteration
36:25
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Printable A log containing details
pilot about the route, Minimum
Navigation Safety Altitudes (MSA), FULLY MET
log airspeed, groundspeed,
headings, ETA, etc, in a See iteration
printable format such as 21:25
png or pdf.
Settings For changes such as units
menu used for measurement, and FULLY MET
other minor tweaks that are
dependent on the user See iteration
1:28
Ability to The user can save the Whilst I could save the flight
save, edit and | current flight plan in the data as both json and pdf, the
start new cache, externally save pdf file was missing the
flight plans flights in the computer and expenses and brief on the first
log new ones, allowing them See iteration download and it had to be
to log several flights and 36:35 -> end re-downloaded again in order
edit older ones, etc. for them to appear, whilst
everything else appeared
nicely immediately.

Addressing Unmet Features in Further Development

Unmet Success Criteria

Use of API’s to fetch NOTAM and TFR data

To deal with this issue in the future, I’ll have to consult official sources, as no public APIs
exist for this type of data. This may or may not require a subscription, and even after this,
I’ll need to either find an open source parsing algorithm or develop my own to parse the
data into more user-friendly readable formats. NATS UK provides NOTAM and TFR data for
the UK so I will start with them and see what’s involved, and depending on the complexity I
may or may not decide fo fully incorporate this in the future. If, for instance, there are a lot
of legal and licensing implications, as a sole developer I may restrain myself from going
that far to get this data, and instead choose not to include this feature into my webtool,
focusing on just the weather, route and performance values.

Ability to save, edit and start new flight plans

The error involved here may be fixable by looking at how the items are saved when they are
generated, that being whether they are saved on time (before pressing download pdf) or
not. I can test this by having a separate route leading to a HTML page with all my data for
the pdf, and checking its state at all times (this is the method I was using when developing
this pdf styling in the first place). Then from this it will be quite simple to recognise at what
point the data reaches the pdf format and the cause of the error should be able to be
pinpointed without much issue.
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Unmet Usability Features

Icons

To fix that misinterpretation risk with the buttons in the navigation log, the quickest way
would be to utilize the built-in tooltip options in HTML, so that after hovering over those
buttons for an extended period of time, the relevant function will show in text. Being honest,
I may not need anything more than this, but if I wanted to perhaps standardise the way
tooltips look like in my webtool I may code an artificial tooltip that appears in the same
conditions, but will be tailored more to the styling and colours of AIVFR, which does
maintain consistency throughout the webtool.

Confirmation message

The solution to this issue is simply to change the variable reference from saved to
saved_json. It was so quick and such an important feature that it made sense to quickly fix
this bug now, as it was not a major issue like the ones we’ve seen that will require a little bit
more time and effort to fix!

main-menu.js main-menu.js

Erroneous version in usability test Fixed version

NewFlight() {
await fetch('/get-fli .
.then(r

if (data. d json == "F
alert("Your Flight P1

h

Evaluation of Limitations

These limitations were found in the development section, but have been retained in the
software for now due to their complexity in solving them. They are the main limitations of
the finished product, and are all explained below:

Inability to add a waypoint from any index/point in the route

Why is this a limitation?

This was a problem as it is a key feature that should be available to the user when editing
the route. Essentially, this means that for a route A~B—C—D, whilst I can remove any of
those points at any index, I can’t add on point F to be after point B, I can only do it after
the last added point, which is point D. The immediate repercussion of this is that I must
remove points D and C completely before then adding F, and then adding € and D again.
This makes planning routes quite difficult as often the user should be able to have
uncertainty on where to go, quickly adjusting the route at any point and seeing if this fits
their own requirements. But if I have a route with 7 waypoints and want to quickly add a
point after point 2, it all of a sudden becomes a long process and the user now has to take
extra care to avoid having to make such efforts just to add new waypoints.
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What improvements/changes can be made to deal with this?

The solution I have been considering involves the use of mechanics used in that little
expenses section in the dashboard. Since I can click each of the items, I could perhaps
have a selecting mechanism where I can click a waypoint to add from that waypoint,
otherwise the next added waypoint will be added from the last added waypoint. This would
require a remodelling of the waypoint selection UI but it offers more selectivity and more
fluid route management than just typing things in. For instance, even later down the line I
could adopt a system that allows the user to just drag the little button containing the
waypoint and place it anywhere they like in the route, allowing for extremely quick
rearranging and adjusting of the route!

Entire route must be reset to change departure/arrival airports

Why is this a limitation?

This is another thing where the user has to lose progress to make a small change, but this is
more significant. The source of all of these issues is that once something like a
departure/arrival waypoint changes, so many other things need to change too: such as the
route, weather, and more annoyingly, the navigation log. This would take a long time to
process if rushed, which is why they were left in the first place, but they really affect user
experience as they must go through the whole planning process extremely slowly ensuring
they don’t fall back making edits.

What improvements/changes can be made to deal with this?

For this issue specifically, I would have to completely re-write the route initialisation
algorithms (so the route no-longer initialises after adding the arrival aerodrome) and
perhaps re-define how a route is ‘initialized” and what processes take place when this
happens. Before all of this, I would need to also re-work the app for efficiency in updating
values (covered in a separate limitation), as, if all of this aims to improve fluidity for the
user, the absolute minimum should be that when the user does something, things happen
there and then.

Al-related limitations

Why is this a limitation?

This is currently the biggest limitation in my opinion, as it affects the reliability of the
webtool as a whole. Whilst the initial limitation of what the AI does and doesn’t do has been
resolved, the issue of what the AI output still exists, and this is particularly evident in the
route generation, as the AI constantly fails to generate a route that avoids controlled
airspace. This makes generating routes near controlled airspace pretty difficult, and, on top
of the route editing limitation, totally makes this feature unusable for this purpose, unless
the route in general is not near any controlled airspace to begin with.

What improvements/changes can be made to deal with this?

The solution I imagine would require the AI to have some sort of access to where the
airspace boundaries are actually geographically located. If this is the case, then even a
lower model could very easily avoid controlled airspace without an issue. How to do this... I
don’t know. The waypoints stored in the OpenAIP database don’t have airspace data
attached to them at the time of writing, just the airspace itself which can get pretty large..
maybe an advanced AI that has access to the airspace map and locations only could be
developed to then help deduce whether the route is in controlled airspace or not. There will
definitely be a lot of digging to do.
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Slowness with calculations

Why is this a limitation?

This is another limitation I want to get rid of as quickly as possible. This involves having
things process much faster than they do now, because currently, even with good internet,
some things update way too slowly for my liking, especially in the fuel section and mass
and balance sections, which have a lot of calculations. The post development tests show
you how the fuel values take a while and update one by one, or how the CG table does not
update immediately after changing a value in the loading table. This (once again) affects
the fluidity of the system, and, accompanied with a poor internet connection could result in
a pretty bad user experience as you could imagine.

What improvements/changes can be made to deal with this?
The ideal outcome would be what is shown in this example of the E6BX app:

W E6BX speed calcs example.mp4

With things just being calculated extremely quickly with no delay. One of the reasons E6BX
can achieve this is because it isn’t storing any of the data, so everything is simply javascript
which executes immediately, and there is no storing of values. I, on the other hand, have to
do so, but I have a good idea which could solve the need to worry about this issue.

The solution would be to update values after the user leaves the page, or after a specific
interval. This means that the javascript will run freely with no updating values at all (this is
where the slowness comes in due to the need to contact the server) and only afterwards
will the system update everything in the background at once. This makes it much quicker
because the user no longer has to wait for the database to update before the next element
is updated on the screen, which should give the user the ability to get that ‘instant’ feel that
is demonstrated in the video.

Split text in the brief pdf

Why is this a limitation?
This refers to this happening in the brief pdf:

Consideration: Per regulat
holding/diverting, especial
plan for direct-to-alternate

T - Takeoff and Landing Pel

time.

R - Runway Lengths

LUV R D T

[ P e P N TR

welgns:

BIaCKpOOI \LUNH) -

Runway 10/28: 2446 m / 8039 ft (m¢
Runwav 13/31: 1267 m / 4160 ft

MTOW/MLW: 1600 Ibs
Takeoff Weight (Planned):
Landing Weight (Planned)

Which can become a legibility issue if it occurs with other data, and also could make
important data completely illegible to the user.
What improvements/changes can be made to deal with this?
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The best way to deal with this issue is to not use html2pdf at all, and use a tool like
puppeteer instead, which allows very clean html to pdf output. It does require some setup
(npm for instance) but it’s nothing I can’t do with a bit of research. This is a limitation that I
am not quite worried about compared to the others.

How were initial limitations handled?
Limitutions]

The use of Artificial Intelligence

The AI integration limitation in this project has been successfully overcome, as it ensures
that no critical values are deduced by the AIL. Since NOTAMs were deprecated, the best
example of this is the weather tab, where the embedded decoding algorithm that comes
with the API takes precedence over AI, as AI hallucinations in this regard are simply
unacceptable. Where they are acceptable, however, are in other applications such as
suggesting a route, where the AI can generate the route and have it displayed on the map,
along with its own justification for picking that route. With this the user can then adjust this
data to their own needs, which is key in making sure that the AI does not have the final say.
The same applies to the time allowed inputs in the fuel tab- they are filled into <input> fields
that can be adjusted immediately by the user should they not be happy with what the AI
has provided.

The second limitation I mentioned regarding AI was the cost. This hasn’t affected me as
much as I thought it would, as I am the sole user at the moment and so no one else would
be utilising the API and so rates remain in what is freely available.

Technical Limitations

Here I talked about the requirements of an internet connection as a limitation to some
users as they won’t be able to access it without one. This is not at all a problem, given that
it is an expectation as it is accessed via a web browser, which requires an internet
connection in the first place, so by necessity, this limitation can be disregarded.

Time constraints

Here I explained the issues with time and the possibility of me not being able to complete
this by the deadline, and that a minimum viable solution would have to be crafted in order
to ensure the success of this software, which is defined by the success criteria and essential
features. This limitation can also be disregarded, as I have exactly a week to submit this at
the time of writing this subsection, which is plenty of time! I worked quite a lot on this
throughout the approx. lyr I had to develop this, and I am extremely grateful that I have
managed to complete the development of this ambitious project before the deadline!

Resources and experience

This limitation was overcome mainly through the inclusion of what was covered in section 1,
and section 5 of development, with more emphasis on the latter section. In both these
sections, I used tutorials to help me learn how to use different aspects of flask and Jinja2,
as well as doing sample tests for everything I needed to include in my project regarding
setting up the session, changing data, etc. Once this was done, all the remaining tabs were
significantly easier (albeit some points of development were still pretty challenging) to do
as the core foundation of what needed to be done was already learnt, greatly decreasing
the time it took to develop this software.
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Maintenance issues

Deployment issues

Since I decided to deploy this software (aivfr.co.uk) If I want to keep it up there I will need
to be able to maintain it and keep it accessible to the public for use. To do this, I’ll need to
consider things like:

API rates and limits, which will have to be implemented to ensure users cannot repeatedly
abuse the APIs present within the software, costing money and also possibly (on the worse
case) having my key terminated due to too many constant requests without any remedial
actions taken, which would be reflective across the entire system for all users.. not good.

Deployment costs. As I deployed my software using Railway, which requires a monthly
subscription. Whilst relatively cheap at the moment, It obviously builds up to a commitment
cost over time and funding would eventually be required to keep this software running if I
choose to do so. Some ways I may do this would be to make this project closed source and
ask users to pay to access certain features, perhaps more Al features as this would be
more necessary to the user. Or, more easily, I could have advertisements on my product
from which I receive funding from to pay for deployment and website
improvements/maintenance.

Server maintenance

If I decide to make this a user based project with all users having access to their own array
of flight plans I may need some sort of server which will be used to run the server-side
requests and store user data. This comes with its own issues relating to setup, maintenance
and cost of storage, but could prove to make the usability of the product much faster if it
has a positive effect on the speed of the software. Perhaps remote storage is another
option that may put some weight on me resource-wise, but it poses another reliability issue
as that service must stay operative in order for my website to continue working properly.

API reliability and cost

The APIs I use should be running nominally at all times, but sometimes, they won’t be.
There was one point through my development that the CheckWX API actually failed and I
couldn’t perform the weather tab tests I was doing at the time. The best way to deal with
this issue is to provide proper user communication and have a system that alerts the users
live that a certain feature is now no longer available temporarily. An alternative could be to
have 2 APIs running for the same feature, such as Gemini and ChatGPT for AI generated
outputs, so that when one fails, the other will take place until the previous one is up and
running again.

Another API issue is related to costs, and with repeated use I will need some sort of
funding. The methods I could use for this are the same as the aforementioned methods
explained in the deployment issues.

User feedback

User feedback is an essential part of maintaining any project, as sometimes as the
developer it is hard to spot bugs until an update is published, and only then will the users
find them and report them for me to work on. There are a number of ways I can implement
this. The quickest way that could be done in like 5 minutes is to implement a google form
allowing users to submit any bugs/feedback, and a button/anchor in the webtool that the
user can press to go to said form and fill it out. More sophisticated forms could be GitHub
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discussions, where for each version I can open up a discussion so that users can comment
on the changes and bugs they found, or, if the community is really large, things like a server
on Discord could even be implemented, which are greatly advantageous for user-developer
communication. This will ensure I can ensure the software is always meeting the users
minimum requirements whilst also providing the opportunity for users to request potential
features that could be implemented in the software in later versions as well.
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RESOURCES & CREDITS

Thanks for reading!

Full Code

The full code for v1.0.0-beta (i.e what this NEA covers) is available in GitHub
via the link below:

https://github.com/TheEasyPilot/AIVFR/tree/v1.0.0-beta

Otherwise, the project is available on Github by following the link below. There may
be updates.

https://github.com/TheEasyPilot/AIVFR

Testing Videos

All testing videos for this project can be found in the shared drive below.

B AIVFR development tests v1.0.0-beta

APIs

o OPEN
AIP @& OpenAl

OpenAlIP - Core API
(Documentation) CheckWX API

& API Ninjas


https://drive.google.com/drive/folders/1CGUEKIXpMO4FkaJNETZvaLSvZOQoeh5_
https://github.com/TheEasyPilot/AIVFR/tree/v1.0.0-beta
https://github.com/TheEasyPilot/AIVFR
https://openaip.net
https://docs.openaip.net/?urls.primaryName=Core%20API
https://www.checkwxapi.com/
https://www.checkwxapi.com/
https://openai.com/api/
https://api-ninjas.com/api/city

~\ OPENI
AIP

OpenAlIP - Tiles API

Leaftet s

Leaflet Measure Path OpenStreetMap

¢ maptiler

Useful Tools

Geodesy (For bearings)
Hitml2pdf
Marked.js (md to html)
Keep-a-changelog
SemVer (semantic versioning)

libraries

openai
pint
flask

Tutorials and aids
Flask

O Python Flask Tutorial - FULL COURSE
O Flask Full Course: Build Stunning Web Apps Fast | Python Flask Tut...
O build a meme Python website (Flask Tutorial for Beginners) (used
specifically for web directory setup)

How to use Flask-Session in Python Flask - GeeksforGeeks
Flask SQLAIchemy Tutorial - Geeks for Geeks


https://www.youtube.com/watch?v=2YOBmELm_v0
https://www.youtube.com/watch?v=45P3xQPaYxc
https://www.youtube.com/watch?v=5aYpkLfkgRE
https://leafletjs.com/
https://github.com/ProminentEdge/leaflet-measure-path
https://www.openstreetmap.org/
https://www.openstreetmap.org/
https://openaip.net
https://docs.openaip.net/?urls.primaryName=Tiles%20API
https://www.maptiler.com/
https://github.com/chrisveness/geodesy
https://www.npmjs.com/package/html2pdf.js/v/0.9.0
https://github.com/markedjs/marked
https://github.com/olivierlacan/keep-a-changelog
https://semver.org/
https://openai.com/api/
https://pypi.org/project/Pint/
https://flask.palletsprojects.com/en/stable/
https://www.geeksforgeeks.org/python/how-to-use-flask-session-in-python-flask/
https://www.geeksforgeeks.org/python/connect-flask-to-a-database-with-flask-sqlalchemy/

HTML/CSS/JS

W3 Schools
MDN
Stack Overflow

AI use within development

Explicit aid from AI has been used to:

e Create the AI prompt for the route generator (justified in the relevant
section). (ChatGPT)

e Help adjust the disclaimer after the initial design. This was simply to
ensure it met legal standards. I ended up adjusting it again after this
as is seen in the post-development, and below. (ChatGPT)

e Assist in making repetitive code corrections/writing repetitive code to
save time. (Github Copilot)

Please see below all the references to ChatGPT conversations:
1. Generating the AI prompt for the route:
https://chatgpt.com/share/69725d7f-71bc-800d-a2d5-4e8890c3ed46

2. Disclaimer modelling
https://chatgpt.com/share/697279df-0424-800d-8céb-ffSal4cdab7d

Finally, Please see below a live demo I recorded mid-development of using
github’s copilot AI when correcting an error that meant I needed to change
several values.

W Copilot_AI use.mp4


https://drive.google.com/file/d/1-jBfUXGEfhD_UWNZgLpDQf0KSKmAKGV_/view?usp=drivesdk
https://www.w3schools.com/
https://developer.mozilla.org/
https://stackoverflow.com/
https://docs.google.com/document/d/1AK0uSckpaS9gTlZUGEyoOR_dkDqGrin1-Cs8ZO_WDV0/edit?pli=1&tab=t.0#heading=h.eceek7lgseyn
https://chatgpt.com/
https://chatgpt.com/
https://github.com/features/copilot
https://chatgpt.com/share/69725d7f-71bc-800d-a2d5-4e8890c3ed46
https://chatgpt.com/share/697279df-0424-800d-8c6b-ff5a14cda67d

Disclaimer (As seen in webapp)
Final for v1.0.0-beta and below. Consult the software or Github for the latest version.

This web application is an experimental, non-certified project that uses AI-generated
content. The information provided may be incomplete, outdated, inaccurate, or misleading.

This tool is provided strictly for learning, demonstration, and educational purposes only. No
output from this system is suitable for, or may be relied upon for, real-world aviation use.

This application must not be used for:

e Operational flight planning or navigation
e Weather assessment or decision-making related to real flight operations
e Airspace or regulatory compliance

By using this tool, you acknowledge and agree that:

e The application is in the beta stage of development and may contain bugs, errors,
or incorrect data.

e No information provided by this system is authoritative, certified, or approved for
aviation use.

e The pilot in command remains solely responsible for all planning, decisions, and
actions related to any flight.

e I, the developer, accept no responsibility or liability for any decisions, actions,
losses, or outcomes arising from the use of this tool.

e Any use of information generated by this application, whether accurate or not, is
entirely at your own risk.

This tool must NOT be used for real-world flight operations under any circumstance!
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