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1. Introduction

For the past few years, our capstone client, Morgan Boatman, has been running games
of his creation, Missions and Madness, for the residents of Flagstaff. The game is a real-life
adventure and training game that blends mental challenges, physical activity, and social
interaction to build awareness and teamwork among users. Right now, the game is run with a
booklet and some dice, similar to a tabletop game, but Morgan wants to improve and extend his
game by making a mobile app to make the game more accessible to more people! Last year, he
started up a capstone with our successor team, Task Masters, and together they built the
backbone for the app; however, there is still technological work to be done before the app is
complete.

The main issues identified by Morgan are the absence of GPS-based navigation, a rough
user interface, a lack of deployment on the App Store, bugs, and the lack of a global database of
Points of Interest (POIs) to start missions from. Once these issues are addressed, Morgan feels
ready to release the app as a final product, completing the goal of making an app for Missions
and Madness.

Since we want to be certain we can design a good product for Morgan, our team, Atlas
Systems, is taking on the task of writing this Tech Feasibility document, to:

(1) Clearly lay out the technological challenges we need to overcome

(2) Analyze different options for technologies to choose from, and pick the best

(3) Ofter examples on how this can be implemented into the app.
All of this document is for the greater purpose of offering the best application possible for our
customer, as the more work we do ahead of time, ensuring we can solve the technological
challenges, the better product we can make. To begin this document, we will start by defining the
technological challenges we need to solve

2. Technological Challenges

In order to deliver the best version of Missions and Madness this year, we need to analyze
our main technological challenges. While some choices from last year’s 7ask Master Team, such
as using Unity as the main game engine, still influence our project, our focus this year shifts
toward improving and expanding the system. Specifically, our work centers on redesigning the
Mission and Madness and mobile experience by implementing GPS-integrated mapping, which
can be accessed through different Application Programming Interfaces (APIs), improving Ul
consistency, confirming the possibility of Deployment and Testing on multiple platforms and
appstores, developing a scalable cloud-backed database for mission information, and the
implementation of Points Of Interest(POlIs) via a public Database. In addition, we need to make
the game accessible to new players to allow low-friction adoption of the application

The main technological challenges we’ve identified include:



GPS Integration:

We need GPS to actually tie the game to the real world to show the player where they are and
where their goal is. Without it, the missions don’t make sense. As we already know, we are
working with Unity, so we must find a GPS that works within it. The app must track players in
real time, but also avoid draining the phone battery. Getting permissions and making it work on
both Android and iPhone are the main things we have to solve.

API Management:

APIs are how the phone and map services will talk to each other, so they have to be simple and
secure. If requests are slow or error-prone, the game will feel laggy or show wrong locations.
Good API design keeps the gameplay responsive and makes future changes easier.

UI Design:

The UI should make the game straightforward for new players with clear labels, readable buttons,
and a consistent look. It needs to work on different screen sizes and be easy to update as we
iterate. A messy Ul will confuse players and hurt retention.

Deployment:

We want actual users to install the app, so building and submitting to Google Play and the App
Store matters. The release process must be repeatable and account for signing, privacy strings,
and store rules. Doing this right avoids wasted time during review and keeps the project on
schedule.

Testing:

Testing catches bugs before testers or players do. Using Unity’s test tools plus a couple of
real-device checks gives us good coverage without getting bogged down. Regular smoke tests
make sure the location, maps, and the UI keep working after changes.

Cloud Database:

We need a cloud database so mission and location data can scale beyond a single device. A
Postgres instance with geospatial support fits our needs and lets us run SQL queries for routing
and POls. It also prepares the app for more users and future features.

Database for Points of Interest:

Linking to POI sources (like Wikidata/Overpass) lets the game show interesting local places
automatically, which can make the game spread beyond Flagstaff. It also means less manual data
entry and more variety for players in different towns. We’ll favor sources that give useful
descriptions and that work in smaller cities like Flagstaff.

3. Technology Analysis

To accomplish a task such as this one, which requires the combination of the skill sets of
multiple people and a wide range of different technologies, it is important to choose the best
option at every step. Here, we will analyze all of our options for each category of the project and
choose the technology that fits us and our project the best. Each technological challenge requires
careful evaluation of potential frameworks, APIs, and libraries. The following subsections will
analyze alternatives for each major area and provide a rationale for the final technology choices.



3.1 GPS Integration

Introduction:

Unity, being primarily a game engine, does not have built-in GPS services as robust as

those on native mobile platforms. This introduces challenges such as obtaining permission to
access location data, ensuring cross-platform compatibility (Android/iOS), and maintaining
performance without draining battery life. To get a better understanding of the technical
challenges we face, we will research how best to implement a map with a live display of several
locations, including the user’s location, which will be constantly changing, as well as the relevant
window and map scale.

Desired Characteristics:

Cross-Platform Support: We want a GPS integration in Unity that can work on both
Apple and Android phones, as we wish to deploy to everyone possible. It would also be
ideal if it worked in the same way.

Ease of Integration: We want something that easily plugs into Unity and doesn't have
much difficult learning. This would make development easier for our team as well as
whatever team takes over after us.

Accuracy and Performance: As the play will be moving, we want the GPS to update
quickly and accurately display where the player currently is, what direction they are
going, and to what POI they are heading towards. This is a lot of data, and if it's
confusing, players could get lost. It is also good to make sure the GPS doesn't strain the
device battery.

Licensing Cost: We want something low-cost, as it would be more beneficial to Morgan
in the long run.

Community Support: Anything with community support, to help us quickly understand
how to best implement it, would be preferred.

Alternatives:

1.

Unity’s Built-in LocationService: This is Unity’s native API for accessing device GPS
coordinates. It is lightweight and built directly into Unity’s Input. location class. It has
been supported since early Unity versions and is frequently used in mobile location-based
games and AR projects.

AR Foundation with Geospatial APIs: This combines Unity’s AR Foundation with
ARCore/ARKit Geospatial APIs. It provides high accuracy by fusing GPS with visual
positioning. This method is more modern and powerful but requires newer devices and
higher processing power.

Third-Party Plugin: Several open-source or low-cost plugins exist that wrap native
Android/iOS location APIs for Unity. These typically add convenience functions
(background tracking, error handling) and can be faster to implement.



Analysis:

To choose the best solution for our team, we tested how well each of the Alternatives satisfied
our desired characteristics, and wrote the table below:

Characteristic Unity AR Foundation Third-Party Plugin
LocationService Geospatial

Cross-platform 5 5 5

support

Ease of integration 5 2 (Complex setup) 5

Accuracy and 2 (GPS only) 5 (Visual + GPS 0

performance fusion)

Licensing cost 5 (Free) 5 (Free) 3 (Some paid)

Community support |5 0 0

Total: 4.4 34 2.6

Table 1: Analysis of Unity GPS Technology
Chosen Approach:

Testing with small prototypes indicated that Unity’s LocationService offers sufficient
accuracy for a prototype with minimal setup, while AR Foundation’s geospatial mode is overkill
and not supported on all devices.

The team chose Unity’s LocationService because it is free, stable, easy to use, and
performs well enough for the project’s GPS-based location tracking. Although it lacks the
centimeter-level precision of AR Geospatial APIs, its simplicity and reliability make it ideal for
our capstone phase.

Feasibility:

Initial feasibility testing will involve a small Unity demo that requests GPS permissions,
retrieves latitude and longitude, and displays the coordinates in real time on screen. Later stages
will expand this to transmit user coordinates to Geoapify and visualize nearby locations on a
dynamic map. Testing will include accuracy validation, responsiveness when moving, and
comparison across devices (Android and iPhone).

To test this, we’ll make a small Unity demo that asks for GPS permissions, gets the user’s
coordinates, and displays them live on screen. Later, we’ll connect that data to Geoapify so
players can see nearby points of interest on a dynamic map. We’ll also test it on both Android
and 1Phone to make sure accuracy and update speed are good enough for gameplay.



3.2 API Integration
Introduction:

A big challenge for our project is getting the app to figure out where the user is in real
time and show that correctly inside Unity. Since Missions and Madness depend on players
moving to real-world locations to complete missions, we need accurate GPS data that updates as
they move. Unity makes this tricky because it’s mainly a game engine, not a mobile navigation
platform, so it doesn’t have strong built-in GPS tools like Android or IOS do.

This means we have to solve a few issues: getting permission from users to access their location,
keeping it working across both Android and 10S, and making sure it doesn’t drain the battery too
fast. Figuring out these problems early helps us design a GPS that fits the app’s needs without
adding unnecessary complexity.

Desired Characteristics:

To handle this, we plan to use Unity’s built-in Location service feature, which gives us
access to the phone’s GPS coordinates directly from Unity. It’s free, easy to set up, and works on
both platforms, which makes it ideal for a student project like ours. The main things we need to
implement are location permission handling, live position tracking, and integration with external
API services, while keeping in mind battery life and performance constraints of a wide array of
mobile devices.

These GPS features are what make the live map possible — the part of the app that lets
players see their current position, routes, and mission areas in real time. Without reliable GPS, the
game wouldn’t really work the way it’s supposed to.

When comparing different options, we looked at Unity’s LocationService, AR Foundation
with Geospatial APIs, and some third-party GPS plugins. AR Foundation was very accurate but
overkill for our needs and required newer devices. Third-party plugins had extra features but
added cost and setup time. Unity’s built-in system ended up being the best fit because it’s free,
simple, and accurate enough for what we’re doing.

We are looking for a few key qualities in a mapping API that will allow us to deliver a
quality product to the client with minimal friction in the programming stage of the project.

1. Licensing Cost: We are looking for a solution that will be free or cheap on an ongoing
basis, and if a completely free option is unavailable, we would like an API with a free tier
for development and testing

2. Detailed Accuracy: The game is played in the real world, and we do not want to mislead
people or send them anywhere they are unwelcome due to inaccuracy or low-quality
maps

3. Integration with Unity: We are locked into Unity and need a technology that is not
difficult or outright impossible to implement on Unity, or that will cause problems with
deployment to mobile devices on multiple platforms



4. Performance: On mobile devices, we need to balance performance with battery life,
keeping in mind some phones are substantially more powerful than others.
5. Documentation: We need an API with clear, concise documentation that is up to date

and accurate

These features will directly support the “exploration and navigation” functionality of the

final product. Next we looked into what alternatives there are to chose from for APIs to use.

Alternatives:

found.

1.

There are many different APIs, and through extensive research, here is what the team

Geoapify API: Geoapify provides APIs for geocoding, places, and routing, using
OpenStreetMap data. It is free for limited use and has clear documentation. It’s
commonly used for map visualization and route optimization in small projects.

2. Google Maps Platform: Google Maps offers powerful APIs for directions, places, and
visualization. It’s mature, highly accurate, and widely supported, but its licensing cost
increases rapidly with usage.

3. Mapbox API: Mapbox provides customizable vector maps and routing capabilities. It
has strong Unity SDK support, but its free tier is limited. It’s often used in mobile apps
with strong map visuals.

Analysis:

After finding alternatives, we analyzed how well each fit our Desired

Characteristics, and sorted our findings below into a total average score.

Characteristic Geoapify Google Maps Mapbox
Licensing Cost 5 (Free tier 3 (Paid beyond small |0
generous) use)

Data accuracy 5 5 5

Integration with |5 (Simple REST 5 0 (Unity SDK can be
Unity API) complex)
Performance 5 5 5

Documentation 5 5 5

Total: 5 4.6 3

Table 2: Analysis of GPS APIs Technology




Chosen Approach:

Our team leans towards Geoapify as it offers the right balance of cost, simplicity, and
accuracy for educational and prototype use. Google Maps, while superior in global coverage and
reliability, poses cost and key restrictions. Mapbox provides great visuals, but is heavier and
more complex for Unity integration.

The team chose Geoapify API because it provides free access with strong documentation,
making it ideal for quick integration and testing in Unity. It’s sufficient for demonstrating
dynamic map updates and routing features without requiring an expensive enterprise license.

Proving Feasibility:

Initial feasibility testing will involve sending HTTP requests from Unity to Geoapify’s Places
API using sample coordinates and displaying the results as text or markers in the Unity scene.
Next, the app will visualize routes using the Directions API and integrate map tiles for
visualization. The demo will verify response speed, data accuracy, and how well the API
integrates with the Unity rendering system.

3.3 UI Design
Introduction:

A core technological issue that Morgan himself has pointed us to focus on is building an
initiative and a visually consistent user interface that communicates the gameplay flow to players
and facilitates setup during play. The following are a few identified ways to do this.

Desired Characteristics:

1. Explainability, Accessibility, and Tutorials: We want to guide new players through the
game, making the game explainable enough that new users can understand, as well as
offering tutorial modes to help slowly introduce the player to the game flow.

2. Modularity and Iterability: We want to have things designed modular and iterable, so
once we make one UI, we can quickly change and improve it without breaking many
things

3. Theme and Consistency: We want a consistent UI across the whole game. Possibly with
an artistic theme seen throughout the game.

4. Performance Efficiency: The Ul must remain smooth without slowing gameplay or
draining battery life.

Alternatives:

Within Unity, several different alternatives or options can be used to help with UI design
and consistency:
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. Unity UI (uGUI): One option is the built-in canvas-based UI system. It offers some basic
tools likeanchors, layouts, and event systems. It is moderately hard to learn with some
trial and error, and strugles to be modular, and consistant

. UI Toolkit (UITK): Another option Unity’s newer web-style framework using XML and
C#, offering reusable stylesheets and improved performance for complex Uls. It is
somewhat easy to learn, and more modular than the prior option. It also can have good
consistency, the main catch is it sometimes has slow performance

Third-Party Frameworks (e.g., TextMeshPro): There are also Community packages
that add animation tools, menu transitions, and theme management. They vary amongst
themselves, but most are bulky and somewhat difficult to learn.

Custom Prefab Library: the last option is our team can manually define reusable prefabs
(buttons, modals, labels) which enforce consistent styles. It will take a little learning, but
offers a very modular, consistent and performant approach.

Analysis:

Seen below are our comparisons on how each Alternative a Ul choice satisfied the

Desired Characteristics requirements above.

Criteria Unity UI UI Toolkit Third-Party Prefabs
Explainability /| 3 4 3 3
Accessibility  /

Tutorials

Modularity and | 3 5 4 5
Iteratibility

Theme and | 4 5 4 5
Consistency

Performance 5 3 2 5
Efficiency

Total 3.75 4 3.25 4.5

Table 3: Analysis of Unity UI Technology

While each had its pros and cons, Unity Ul, UI Toolkit and Third-Party tools all had the
same general score on how well they satisfy our characteristics, but Prefabs stood out on top. For
satisfying our constraints, given we take a little extra time to set them up.

Chosen Approach:

Based on these results, our team plans to build a Custom Prefab Library within Unity’s
UI system. This allows us to design reusable, themed UI elements (buttons, text boxes, tutorial
panels, and status indicators) that can be quickly instantiated and modified across scenes. This
method balances Unity’s native reliability with our need for modularity and visual consistency,
while keeping us independent of third-party frameworks that may break with updates.
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Proving Feasibility:

Seen below is a screenshot of a prior prefab from 7ask Masters. In Unity, you can orient
things such as buttons or lists in a “blueprint” format, where you can change styles to make ALL
objects of that type match throughout the program. We will likely aim for a more appealing UI,
but this shows that a Prefab system is viable:

foninputField

0

Name:

Descriptionge

ro - Text (UI) CIEC

Enable RTL Editor

Fig. 1: A Prefab test within Unity.

3.4 Deployment
Introduction:

We would like to deliver a first-time mobile release to Apple App Store (10S) and Google
Play (Android) from a single Unity codebase.

Risks: store policy compliance (location/privacy), signing/provisioning, and timing of
review/approvals. Additionally, 10S builds require macOS + Xcode, a potential obstacle, but we
have team members with Mac computers, so we will perform iOS builds on those machines to
overcome this constraint.

Desired characteristics:

1. Budget-friendly: no paid software or services required (unfortunately, not possible)
2. Deterministic: reproducible local builds; keystore/cert management documented.
3. Policy-compliant: location permission strings + privacy disclosures.
4. Timeline-safe: private beta path (invite links) before final release.

Alternatives:

1. Local/manual release flow (chosen): Unity builds on local computers; Xcode (i0S) +
Play Console (Android); private betas via TestFlight / Play Closed Testing.

2. Lightweight CI for build/test only: optional GitHub Actions to run tests and produce
artifacts; still upload manually.
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3. Cloud build services: fastest to scale, but adds cost/overhead; not needed for this project.

Costs (hard requirements):

1. Apple Developer Program: $99/year (required to sign and submit iOS apps, and to use

TestFlight)

2. Google Play Developer account: $25 one-time registration.

Characteristic Local/Manual Light CI + Manual | Cloud Build
Licensing / Fees 5 5 1 (tiers)
Setup Speed 5 0 0
Repeatability 4 (checklists) 5 5
Student Constraints 5 0 0
Policy = Compliance | 4 (manual checks) 5 4
Help
Private Beta Support |5 5 5
Total: 4.7 33 2.5
Table 4: Analysis of Deployment Methods
Analysis:

1. Local/manual hits cost and simplicity goals; relies on our Mac users for i10S
signing/Archive; easy to document.
2. Light CI helps catch regressions and produces zips, but it isn't necessary, especially
because we are likely only deploying once or twice.

3. Cloud is overkill for our budget/timeline.

Chosen approach:

For Deployment, we have chosen to build the Unity game for Apple i1OS and Google
Android on local machines with no cloud integration whatsoever. For the actual deployment, we
need to sign the apps and submit to those companies for review and potential release to app

stores.

Proving Feasibility:

Unfortunately, feasibility cannot be proven in any meaningful way for this section. The
only way to test or prove feasibility would be to try to deploy the app for real on both platforms,
which would cost $125 and waste the time of Apple and Google employees, as well as cause a
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multi-month-long hassle for us. Additionally, this is a “could have” item for our project and is
unlikely to occur at all.

3.5 Testing

Introduction:

We need confidence that GPS, mapping, and routing work without committing to heavy,
ongoing test infrastructure. Our goal is targeted, high-value tests that fit our bandwidth and
budget.

For a testing system, we have a few requirements. The biggest requirement would be that
the technologies we use are free and run locally. We would also like a solution that is easy and
painless to set up and to use on an ongoing basis. Of course, we are not looking to compromise
on effectiveness or quality, and the solutions must also either test our API or as a minimum spec,
not interfere.

Desired Characteristics:

We need a few key attributes in a testing technology or testing pipeline. First and foremost is
licensing cost, we would like the testing to be monetarily free as well as low time cost on an
ongoing basis. We would also like something that runs local and offline as that simplifies testing
and insulates us from issues such as AWS or other cloud outages. We need a solution that is easy
to setup as well as easy to maintain on an ongoing basis. However, we will not sacrifice quality,
we need a realistic and effective set of tests that work well with Unity and our chosen APIs.
Alternatives:

1. Unity Test Framework (UTF) only (chosen): Edit Mode (pure C# logic) + Play Mode
(engine/coroutines).

2. UTF + tiny device smoke tests: a handful of manual checks on one Android + one
iPhone to ensure no major bugs exist before further testing.

3. Full UI/E2E automation: not feasible for this project (too expensive and complex for

our needs).

Item UTF only UTF + AltTester Full UI/E2E
Licensing cost 5 (free) 5 (free) 3 (free, high time cost)
Local / runs offline 5 5 3 (partial)

Setup speed 5 (fast) 3 (moderate) 1 (slow)
Maintenance burden 4 (low) 2 (medium; selectors drift) | 1 (high)
Unity engine fit 5 (strong) 4 (good) 1 (fragile)
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Ul/device realism 2(limited) [ 4 (good) 5 (excellent)
HTTP/GPS 5 5 5
mockability

Total: 4.4 4 2.7

Table 5: Analysis of Testing Technology
3 technology options compared across all desired characteristics with a 1-5 ranking and and
average for easy decision making

Analysis

1. UTF gives the best ROI: fast Edit-mode tests for coordinate math, request building, and
parsing, Play-mode for marker rendering/rate-limit backoff.

2. Device smoke tests catch permission and rendering bugs. We will keep it small and
perform smoke tests on physical devices after a major change in feature implementation

3. Full UI automation is out of scope.

Chosen approach:

UTF-centric testing plus minimal device smoke testing broad device testing or
long-running automation is overkill and unfeasible for us.

Proving feasibility:

To prove feasibility for program testing, we will test-run the testing pipeline and perform
edit-mode tests, play-mode tests, and then practice exporting to physical Android and i0S
devices and ensure there are no severe issues that would create hiccups for the users or any
issues when moving from simulated devices to physical ones.

3.6 Cloud Database

Introduction

Our project needs a cloud-hosted database that’s affordable, secure, and easy for a small team to
manage. The database has to handle geospatial queries for missions and locations, connect
smoothly with our Node and Express backend, and scale as more users test the app. After looking
at different options, we decided that running PostgreSQL on a Hostwinds VPS makes the most
sense. It gives us full control over how the database runs, keeps costs predictable, and matches
the tech stack we’re already using. We plan to set it up using Docker with regular backups, simple
monitoring, and a firewall for protection. This setup should be reliable while also giving us a
chance to learn about managing real infrastructure.
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Desired Characteristics

The main goals for this setup are keeping costs low, maintaining full access to configurations, and
making sure the system stays secure. Having root access means we can install extensions, view
logs, and tune performance as needed. Security is a big part of the plan too—we’ll use private
networking, TLS encryption, and role-based permissions to protect user data. The system also
needs to perform well on SSD storage and have the option to scale up if the app grows. Another
important point is that PostgreSQL supports tools like PostGIS and pgRouting, which can help us
add map and routing features later on without needing to change databases.

Alternatives

Before choosing Hostwinds, we looked at other hosting options. AWS RDS was very reliable but
too expensive and complicated for a student project. Services like Render, Railway, and
DigitalOcean were simpler but didn’t allow enough control over extensions, and their free tiers
shut off when inactive. Firebase and Firestore didn’t work well because they use a NoSQL model,
which doesn’t fit our relational and geospatial data. Supabase had some great developer tools but
higher costs and potential platform lock-in. In the end, Hostwinds gave us the best mix of control,
price, and flexibility while still letting us learn important DevOps and database skills.

Feasibility

We plan to run an Ubuntu VPS with Dockerized PostgreSQL 16 on SSD storage. A firewall will
only allow SSH access from team IPs and Postgres connections from our app server. Backups
will run nightly with pg_dump, and we’ll take weekly snapshots that can be restored if needed.
For monitoring, we’ll use lightweight tools like Uptime Kuma or Node Exporter. Database
migrations will be handled using Prisma or Knex, and we’ll create standard tables for users,
missions, locations, and submissions to keep everything organized.

To make sure the system is stable, we’ll bind Postgres to a private interface, use SSH keys for
access, and limit user roles. We’ll test performance by simulating around 100-300 users and
keeping response times under 250 milliseconds. Backup and restore drills will help us confirm
data safety, and we’ll verify that ports and permissions are properly configured.

Overall, Hostwinds gives us predictable pricing, complete control, and a realistic setup we can
learn from. It’s simple to manage but still powerful enough for our app’s mission and location
data. Once it’s set up, we’ll connect the app, test performance, and make any adjustments needed
before beta testing.
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3.7 Database for Points of Interest
Introduction:

The final core feature of Missions and Madness is the ability to automatically populate
the in-game map with real-world Points of Interest (POIs), which can be anything from historical
statues to interesting stores to nature trails. The main idea behind a POI is that it's something
worth going to, that the player can gain joy from exploring and learning about, to engage with
the world and community around them. In prior versions, there was a static database; however,
Morgan has noted wanting to scale this elsewhere and anywhere.

The core challenge for our team is finding an external POI data source that is easy to
query, relevant to both tourists and locals, and reliable across small and large towns alike,
returning descriptive information on as many points as possible. The chosen solution should also
be developer-friendly, to make our lives easier, and be integrable with Unity. It would also be
good to have the solution be free for our project to reduce the strain on Morgan.

Desired Characteristics:

Based on the points we just spoke on in the introduction, an ideal POI API for Missions
and Madness should meet the following desired characteristics:

1. Query Ease:
The API should support queries that are as developer-friendly as possible so our team can
best understand experimenting and writing with them for when players want to adjust
their searches for POIs (i.e., different radii, looking for different attractions). Readability
and simplicity also go far in long-term maintenance after our time on this project

2. Many Points Available:
The Database must include a sufficient number of points across a wide variety of
locations and contexts. A good way to test this is to use a smaller town like Flagstaff as a
baseline, realizing there would be more points in larger cities. So, if we can ensure a
database works with Flagstaff, it’s a step in the right direction.

3. Relevant Points:
The data should include places that are meaningful for camplay, such as scenic
viewpoints, museums, historical landmarks, and parks, rather than arbitrary business
listings. This requirement could change in towns smaller than Flagstaff, as the POIs
would become even more limited; however, we will still keep in mind looking for content
that appeals to both new visitors and residents.

4. Point Information:
Ideally, the API should provide additional information or metadata on the points (i.e.,
description, or history) in order to help with the game's educational aspects, where the
players can learn more about the local history or culture.
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5. Financial Ease:
For future product sustainability, the API must be free for educational and small-scale
production use, without strict rate limits or paid licensing requirements.

6. Unity Integration:
Finally, the API should be integratable with Unity, likely through its HTTP request
system, which would allow us as developers to get the POI information into Unity itself.
This part is the most important, as it is essential for dynamically populating paps and
generating in-game missions in real time. Considering this is the final step and a notable
amount of work, we will cover it in Feasibility as it's only really realistic to test it on
databases we feel confident in using. It will still be shown on the table, but will be
covered in Section 3.7.

Alternatives:

Through our team’s in-depth research, we identified four databases that meet our desired
characteristics. These are OverpassTurbo, Wikidata, OpenPlaques, and Geoapify. It’s not
feasible to describe each, as they all do the same thing (i.e., retrieve points of interest in a JSON
format); instead, it's best to compare them through the lens of Analysis.

Analysis:

Seen below are the Analyses of how well our Alternatives satisfy our Desired
Requirements.

Criteria OverpassTurbo | WikiData OpenPlaques Geoapify
Query Ease 3 5 0 3
Many Points 5 4 0 2
Available

Relevant Points | 4 5 3 3
Point 3 5 4 2
Information

Finacial Ease 5 5 5 5
Unity Integration | 5 5 0 0
Total Feasibility | 4.16 4.84 2 2.5
Score:

Table 6: Analysis of POI Database Technology
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1. OverpassTurbo:
OverpassTurbo has a logical syntax; however, the queries have a tendency to fail if they
return too much information, which makes testing an issue. It has a Massive number of
points returned in Flagstaff, 28000; however, many of them are lackluster (i.e., a bunch, a
bathroom, a security camera). There is also limited point information. Financially, there
are no limits, though there could be rate limits to keep in mind. Overall, our team felt this
was a reasonable database, so we tested it in Unity in the Feasibility section.

< Share [ Bxport # Wizard @ Style B Save B Load B Settings  ? Help  overpass turbo ©

[out :json][timeout:25];
(

node(around:5000,35.1983,-111.6513)[ "historic"];
node(around: 5000,35.1983,-111.6513) [ "tourism"];
node(around: 5000,35.1983,-111.6513)[ "amenity"];
node(around:5000,35.1983,-111.6513) [ “leisure”];
node(around: 5000,35.1983,-111.6513) [ "man_made"];

)s
out body;

>3
out skel gt;

Rio Homes:

/, ™ Leaflet | © OpenStreetMap contributor
Loaded — nodes: 847, ways: 0, relations: 0
<33 Displayed — pois: 847, lines: 0, polygons: 0

Fig. 2: A preliminary test of OverpassTurbo

2. Wikidata:
Wikidata also has a logical syntax, and it's simple to limit queries so they don't fail or
repeat values. It offers a good number of points in Flagstaft, though notably fewer than
OverpassTurbo, still enough for a small city. Its points are deeply relevant to the type of
POI Morgan desires (i.e., historical, architectural learning points), and they have a fair
amount of information with some images and even Wikipedia pages connected to 50% of
the data points! Financially, there are no limits, though there could be rate limits to keep
in mind. Overall, our team felt this was a reasonable database, so we tested it in Unity in

the Feasibility section.
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|II|| I" Wikidata Query Service = Examples OHelp ~ ¥ More tools | ~ Query Builder Xa English T
© | L cirer rices rovoniabe Pemmmncrsprion omsge Pocatiom e £
x SERVICE wikibase arb‘otlArv; { ’ e ‘
?item wdt:P625 ?location
X. bd:serviceParam wikibas:
bd:serviceParam wikibas:
L4 ¥
?item wdt:P31/wdt:P279% ?type
= VALUES ?type {
wd:Q4989906 # monument
wd:Q5003624  # memorial
© wicsee % men
% wasrotie v v
¥
OPTIONAL { ?item wdt:P18 ?image. }
SERVICE wikibase:label { bd:serviceParam wikibase:language "en”. }
iIMIT 100
© <>Code  &Download~ & Link~
item itemLabel itemDescription image location
Q wd:Q110495515 Percival Lowell Mausoleum mausoleum at the Lowell Observatory in Flagstaff, Arizona, United States Point(-111.663927777 35.202538888)
Q wd Q14680594 Museum of Northern Arizona museum in Flagstaff, Arizona &l commons:Museum of Northern Arizona jpg Point(-111.662222222 35.235)
Q wd:Q110495515 Percival Lowell Mausoleum mausoleum at the Lowell Qbservatory in Flagstaff, Arizona, United States Point(-111.663927777 35.202538888)
Q wd:Q110495515 Percival Lowell Mausoleum mausoleum at the Lowell Qbservatory in Flagstaff, Arizona, United States Point(-111.663927777 35.202538888)
Fig. 3: A preliminary test of Wikidata
3. OpenPlaques:
OpenPlaques has deeply limited filters, with no in built query system to sort data. While
it was advertised to have points all over the US, there actually seem to be none in
Flagstaff. This database features mainly plaques that are of interest to Morgan, though it
is limited. It offers good historical information on the plaque. Financially, there are no
limits. Overall, for completely failing the first two Desired Characteristics, this data
source is not feasible.
& 5 G @ 2 openplaquesorg/plaquesjson?city=Flagstaff * B ®© 0 o @
98 [ Old [ Interesting TextBoo.. [ Research Opertunti.. [J WORK [J Games [J Cyber [J Conferences [ Papersforreading [JJ Organizing by Due| Adobe Acrobat & Mission_Madness-T, » [ All Bookma

[retty-print (]

{"id":78486, "latitude":null, "longitude”:null,"inscription”:"Le Monstre\r\nXavier Veilhan\r\n2004\r\n4,40 x 3,60 x 4,20 m\r\nacier, polystyréne, résine polyester, fibre de verre, vernis polyester\r\nsteel,
folystyrene, polyester resin, fiberglass, polyester varnish\r\n\r\nEn 200, desireux d'inviter un artiste 3 donner une identité forte a la place du Grand Marché, des commercants et riverains ont confié cette
ommande 3 Xavier Veilhan. L'artiste a créé une figure générique, avec un langage artistique volontairement réduit 3 1'essentiel — une forme, une couleur, un matériau - 3 méme de convoquer 1'imaginaire de chacun
Le Monstre » actualise dans un esprit ludique les figures héraldiques et fait ainsi écho au passé médiéval de la place dont il est désormais le nouvel embléme.\r\n\r\nGuvre réalisée dans le cadre de 1'action
fouveaux Commanditaires initiée par la Fondation de France en coproduction avec la Ville de Tours. Médiation - Production : Eternal Network.\r\n\r\nIn 2000, a group of shopkeepers and local residents were keen t:
nvite an artist to lend a strong identity to the Place du Grand Marché, so they placed their commission with Xavier Veilhan. The artist created a generic figure with an artistic language deliberately reduced to
ssentials: a form, a colour, a material — capable of engaging everyone's imagination. In a playful spirit, \"The Monster\" updates heraldic figures and thus echoes the mediaeval past of the square, where it has
ou become the new emblem. \r\n\r\nkiork produced as part of the New Patrons programme initiated by the Fondation de France in co-production with the City of Tours. Mediation-Production: Eternal Network."},

78485, "latitude”:45.02485, "longitude":-74.74908, " inscription”: "ELECTRIC LOCOMOTIVE NO. 17 - 8@ TONS\r\nlocomotive 17 was the last electric locomotive serving Cornwall.\r\n\r\n193@ - Built by Baldwin
jestinghouse for Salt Lake And Utah Railway, U.S.A.~70 ton locomotive.\r\n1954 - Rebuilt to 80 tons and operated by Grand River Railway, Preston, Ontario.\r\n1963 to 1971 - Cornwall Street Railway Light And Powe
ompany Limited (C. S. R. . \u0@26P. Co. Ltd.), Cornwall, Ontario.\r\n1971 - Canadian National Railways, retired from service.\r\n\r\nCornwall's electric railuay operation began in 1896 with the Cornwall Electri
treet Railway Company Limited purchasing two locomotives to handle freight from the Grand Trunk Railway to local industries over their electric street car trackage on Pitt Street and Water Street. The Company
efaulted on bonds in 1900 and in 1982 operations continued under C. S. R. L. \u@26P. Co. Ltd. formed by the bond holders, Sun Life Assurance Company. Service was from C.N.R., C.P.R. and N.Y.C. railroads to
ocal industries, interplant and inplant switching. In 1948 trolley coaches replaced street cars and freight cars were gradually removed from the city streets.\r\n\r\nIn 1971 the C.N.R. purchased the freight
\per‘at)ons and retired the electric locomotives ending a 75 year era of electric locomotives in Cornwall.\r\n\rinLocomotive 17, was donated by the C.N.R. in 1971, and restored in 1981 under the direction of Mr,
Seymour, retired Assistant General Manager of C. S. R. L. \u@®26P. Co. Ltd., for the Cornwall Chamber of Commerce, with funds from the City of Cornwall and assisted by C. S. R. L. \uB@26P. Co. Ltd."},
d":78484,"latitude":52.75117, "longitude":-1.3684, "inscription” harles Booth 1846 - 1916. This monument was dedicated in the year 2000 from funds raised by the committee and friends of the Thringstone
fillennium Fund. The stone was donated by Cliffe Hill Quarry."},{"id":78483,"latitude":52.75113,"longitude": -1.36841, "inscription": "This oak tree is planted in memory of David Leslie Taylor M.P. who served this
|rea as a district councillor and member of parliament. A man who dedicated his life to the service of others. Loved and respected by the people of Thringstone. Donated by the Whitwick/Thringstone branch
abour party."},{"id":78482,"latitude":52.75653,"longitude":-1.37098,"inscription”: "Former Blacksmiths. Used as Primitive Methodist meeting house in 1850 (The Ranters)."},
"id":78481,"latitude":55.42136, "longitude":-2.788, " inscription": "Incorporated within these walls is the Black Tower of Drumlanrig, Hawick residence of the Douglas family and later of the Scotts of Buccleuch.
r\nThis tower built in the 16th century on an L-shaped plan almost certainly replaced a still earlier tower which in its turn has been preceded by the late 12th century wooden tower of the Lovels on the mote."}
"id":78480,"latitude":55.42129, " longitude":-2.79361, " inscription”:"Site of an ancient boundary of the town of Hawick. Described in the town charter of 1537 as the Common Vennel at Myreslawgreen and later known
s Coble Entries. Closed 1951."},{"id":78479,"latitude”:55.42129, "longitude”:-2.79362, "inscription”:"Site of Wester Toll"},{"id":78478, "latitude”:55.42146," longitude":-2.78798, "inscription”:"To this inn, the
ncient duelling of the Drumlanrig family, Sir Walter Scott conducted William Wordsworth and his sister Dorothy on 22nd September 1803 where Sir Walter and they resided overnight."},

,"latitude":55.4213, " longitude" :-2.7881, "inscription”: "Near this spot stood the auld brig of Hawick. Built in the 13th century. Demolished in 1851."},

i 2.75487,"longitude":-1.37087,"inscription":"Wheeluright House. Mid 18th century Wheelwright's, Blacksmiths \u@@26 Former village Post Office
:55.4197,"longitude" :-2.79433, "inscription”: "Frederick Douglass.\r\nNear here, on November 2nd 1846, the famous African-American abolitionist addrassed the people of Hawick about the
niquities of slavery. Born on a Maryland plantation in 1817, before escaping he taught many of hos fellow slaves to read. Adopting the surname Douglass from a character in Sir Walter Scott's 'Lady of the Lake',
e spoke frequently at abolitionist meeting.\r\nAfter the publication of his autobiography, Frederick became a literary sensation. This brought him to the attention of his previous 'owner’, who tried to reclaim
is "property’. To avoid this, Douglass set sail for Europe, where his speeches continued, eventually helping bring about the legal abolition of slavery.\r\nsadly the evil practice still continues in many place:
even here."},{" 78474,"latitude":55.42158, "longitude™:-2.78796, "inscription":"Adam Grant 1859 - 1938. Musician, composer and arranger of Hawick songs. Opened his first shop here in 1882 \u@826 from 1885
jntil 1938 traded at 10 Bridge Street."},{"id":78473,"latitude":55.42456, "longitude":-2.78863,"inscription™:"At eleven minutes past ten in the morning of March 6th, 2018 the \"first nip\" of new make spirit
lowed from the stills of The Borders Distillery (R), the first Scotch Whisky distillery in the Scottish Borders since 1837.\r\nThis restored Victorian building celebrates Hawick's rich, enduring industrial
radition and bright future. We thank the people of this great town for their support and enthusiasm.”},{"id":78472,"latitude":55.42193,"longitude": -2.78787 awick Savings Bank established 7th Jan
815. \"Hawick Savings Bank has the distinction of being the oldest Trustee Savings Bank in the country with a continuous history\". From 1. Oliver Horne's \"History of Savings Banks\"."},
"id":78471,"latitude":55.42195,"longitude":-2.78785,"inscription”:"The Right Hon. James Wilson 1885-186@. Hat manufacturer and founder of The Economist. Born at 11 High Street 3 June 1805. Died Calcutta 11
Jugust 1860."},{"id":78470, " latitude":55.42447, "longitude™:-2.78458, "inscription”:"Home of Sir James A. H. Murray (1837-1915). Editor of the Oxford English Dictionary. Co-founder of the Hawick Archaeological
fociety who erected this plaque in its 150th year 2006."},{"id":78469,"latitude":55.42528," longitude" :-2.78363, "inscription":"The Bourtree.\r\nThese licensed premises are named after the bourtrees (or elder
rees) that stood in Bourtree Place and gave the street its name. The building is the former Conservative Club. The foundation stone was laid by Margaret Countess of Dalkeith, using a silver trowel, on 6th
ctober 1897. The half-acre site had been purchased from her father-in-law the Duke of Buccleuch."},{"id":78468,"latitude” :null,"longitude”:null, "inscription”:"David Conway Smith\r\n1941-2014\r\n\"Up Your
fum1\"\r\nA Beautiful Man\r\nLoved By All That Met Him"},{"id":78467,"latitude":55.42322,"longitude":-2.7861, "inscriptior ames Thomson 1827-1888. The author of \"The Star 0' Robbie Burns\", \"Border Queen\",
"Up Wi the Banner\" lived in the tenement at 54 High Street which formerly occupied this site.”}]

Fig. 4: A preliminary test of OpenPlaques

4. Geoapify:
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Geoapify has somewhat of a limited query section, which was difficult for our developers
to use. We also found that the number of points, the relevance of points, and information
on points in the Flagstaff area were all lacking. Financially, there are no limits; however,
since it offers a worse approach than our first two alternatives, our team will label this
database as not feasible.

[ e Z

Fig. 5: A preliminary test of Geoapify

Chosen Approach:

Given what our team learned in our Analysis, we think that OverpassTurbo and Wikidata
both offer great options, so we will use a combination of both moving forward, favoring
Wikidata as it has valuable points in short numbers, and using OverpassTurbo’s points as
backup for more rural areas where Wikidata may come up short.

Feasibility:

Moving forward from what our team decided in the Chosen Approach section, we next
went to prove that using these two databases is feasible for Unity. We built a test project and
used Unity’s HTTPS query system to see if we could bring the JSON data into Unity, and we
were successful in both! Seen below are both OverpassTurbo and Wikidata accessible in Unity.

& POI_test - Samplescene - Windows, Mac, Linus - Unity 6.2 (5000.2.672) <DxX12>

cts GamecObjcct  Component  Scrvices  Jobs  Window  Hclp

Fig. 5: OverpassTurbo Unity Test Fig. 6: Wikidata Unity Test
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4. Technology Integration

Overall, through our research, we seek to create an architecture that successfully
integrates all major components into a unified, production-ready system through the following
plan. The final implementation features a Unity-based mobile client built with C#, providing an
interactive user interface and real-time GPS tracking through Unity’s LocationService. This client
communicates with a Node.js and Express backend, which manages authentication, mission logic,
and external API requests. The backend connects to a PostgreSQL database hosted on a secure
Hostwinds VPS, enabling persistent mission data storage, user progress tracking, and future
scalability.

The Geoapify API powers the live map and route visualization, providing dynamic
updates as users move through mission areas, and POIs can be retrieved via Wikidata or
OverpassTurbo, whichever works best for the player's location. Together, these technologies
create a robust and modular system that delivers real-time navigation, smooth gameplay
performance, and reliable data synchronization between devices.

This integration reflects a complete alignment between the technical design proposed in
the feasibility phase and the final implementation outcomes, confirming both the project’s
feasibility and successful execution.

5. Conclusion

This document shows that our team’s plan for Missions and Madness is realistic and
doable within the time, tools, and budget we have. By using Unity with Node.js, Express,
PostgreSQL, and Geoapify, we can make the app handle GPS tracking, map updates, and player
progress across different devices without major issues.

Hosting the database on Hostwinds gives us full control and keeps things cheap enough
for a student project while still letting us learn how to manage backups, security, and scaling. It’s
a setup that fits our current needs but can also grow later if the app expands.

From here, our main focus will be testing Unity builds with working GPS maps, and POI
Databases improving the Ul and user flow with help from our client, and making sure the
database and APIs run smoothly under stress. After that, we plan to release small beta versions
for feedback and prepare the app for store deployment when it’s ready.

Overall, our approach keeps things realistic and hands-on while still pushing the project
toward a complete, working version of Missions and Madness that players can actually enjoy
using, and Morgan can enjoy publishing.
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