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Abstract
My honors capstone project is an enhanced version of the game that my team and I
developed in ARS-415 – Team Game Design. I selected this project because of my interest in
game development and because it seemed like a natural way to integrate my capstone into my
curriculum without it being the last semester. The resulting project is Punk-Noir, a cyberpunk
science fiction murder mystery game where the player must gather evidence from the
environments and talk to several characters in order to find out who killed the CEO of a large
robotics company, if anyone. I worked with four other students on the project in Fall 2019, then
continued work in Spring 2020 to improve and polish the game further myself. Facing down the
challenge of learning a new game engine and its own unique way of programming, my primary
area of work throughout this project was implementing a fully-functional dialogue system that
had various conditional options to select from based on what evidence you had collected, what
character you were speaking to, and what subject you were discussing. This took a lot of time
due to the involvement of putting massive amounts of data into tables, then playing the game to
make sure the information was being read properly. Other significant contributions included
interactable objects, a functional pause menu, and a tutorial level. What I’ve achieved in this
game has inspired me to move forward with game development as a persistent hobby, and I hope
to be able to pursue this passion farther in my free time.
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Introduction
I always had the idea of creating a narrative science fiction game. I’ve spent countless
hours playing games in the genre and developed quite a passion for them as a result. When the
opportunity arose to make a game of my choice for ARS 415 in Fall 2019 and for my honors
capstone, I leaped at the opportunity to merge my passion for that genre into my skills as an up
and coming game developer. Although we were unable to finish the game to our complete
satisfaction in ARS 415, I was able to perform additional work in the spring to polish the game
up to a standard I’m proud of. This paper details my work on the game, along with the vision for
the game and the teammates that helped me achieve it.

The Project
The Concept
Punk Noir is a cyberpunk-styled story-driven murder mystery game played in first-person
perspective, so the player sees through the eyes of the main character. A “cyberpunk” theme
essentially means the game is set in a near-future, science fiction setting revolving around
technology, large corporations, and a primary color-focused nighttime aesthetic. Many of the
common themes of the genre include transhumanism (the uploading of the human consciousness
to a computer), artificial intelligence, and cybernetic enhancement. For our game, the aspects of
the genre we wanted to focus on were the corporations and the artificial intelligence, and we
wanted to merge with a classical noir-type detective story and characters. The objective of the
game is to figure out who killed the CEO of a robotics company (or if he just committed suicide)
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by gathering evidence from the game’s levels and talking to various characters to piece together
what happened. These characters in the game are: police officers, an accountant, the company’s
executive officer, the lead programmer, and (briefly) a robot. Core to this game is an in-depth
dialogue system inspired by games like Deus Ex: Human Revolution, Detroit: Become Human,
and Mass Effect, where you ask characters different questions based on what evidence you’ve
collected so far, encouraging you to explore the area as much as you can. I collaborated with my
classmate Klifton Riley to come up with the initial pitch for this game (an excerpt from which
can be seen in Figure 1), and our original vision included unrealistically lofty goals such as fully
functional combat and stealth encounters. We also had a mechanic where non-player characters
(NPCs) could get stressed out depending on how you questioned them, but we had to cut it both
due to time and the difficulty that would be involved with implementing this. The length and
level count of our game also had to be reduced, and various interactable items had to be cut in
time for our final evaluation. I completed the implementation of most of these smaller items after
the course concluded. Despite the ambitiousness of the pitch, it proved successful enough to be
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one of the four pitches selected by the class to go forward with development in the course.

Figure 1: An excerpt from the original pitch presentation for Punk Noir.
Setup and Team Structure
The overall game was a team effort, although I am the only one submitting it as an honors
capstone. I was grouped with four other students, Brandi LeBaron, Emma Kratt, Klayton Riley,
and my original partner Klifton Riley. Primarily, Brandi and I were the team’s programmers,
whereas Emma, Klayton, and Klifton were the artists for our team.
Brandi LeBaron primarily implemented the game’s journal system, helped me with the
in-game conditions affecting the dialogue, an item-highlighting system for evidence (which had
to be dropped unfortunately, but still remains in the game functional for some items), and created
the logic for in-game music and level transitions. She and I also teamed up to create many
interactable item widgets for evidence or points of interest.
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Emma Kratt collaborated with me on the story content initially, as we figured out the
characters, profiled them, and wrote the initial story outline. As I got more and more absorbed
into programming, however, Emma took over almost all the dialogue writing for the NPCs. I
wrote the player character’s dialogue based off this. In addition to the story, Emma also did a lot
of work on the art direction, such as set-dressing the levels and creating materials. She also
created some custom idle animations for our characters.
Klayton Riley primarily worked on art assets, most notably the robot character in our
game. Along with Klifton, he worked on the absolutely massive number of props for both of our
levels.
As mentioned earlier, Klifton Riley brainstormed the initial pitch for the game with me
and became the Art Director once we started production with our new team. He created the
models for the police officers and worked on the massive number of props with Klayton. Klifton,
Klayton, and Emma all worked on lighting the levels.
As for myself, I implemented the pause menu, dialogue system, the dialogue data tables,
a tutorial level, and worked on interactable widgets for both the evidence and points of interest
along with Brandi. After the course concluded, I worked by myself to overhaul the flow of the
in-game dialogue and I added in several interactable objects in the second level that had to be
cut, including an evidence piece that never made it into the original game. Of course, this paper
is going to more thoroughly explore what I implemented specifically.
Story and Initial Work
The first thing I did for the game outside of basic conceptual work was start developing
the plot and characters with Emma Kratt. I developed character sheets for two police officers,
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who are the two main characters for the game’s first non-introductory level (those can be seen in
Figure 2). This was done for every character, as the sheets gave us information on their
disposition, role in the story, and personal details that we could use to craft interesting dialogue.
However, other than the two cops, I didn’t fully create the rest of the sheets, I simply either
outlined and/or reviewed and revised Emma’s where necessary.
My other significant contribution story-wise was helping to brainstorm the initial plot and
the overall direction we wanted to take. This included mapping out the relationships of the
characters to the evidence and the characters to each other, as well as basic outlines for how the
plot was going to progress in each level. A snippet of this can be seen in Figure 3. This work’s
impact was unfortunately not felt in the demo we made, because both main levels involve
evidence gathering and the plot was not advanced enough to really get to the twists and turns that
we planned. In the demo, you cannot really make enough progress to determine who the
murderer is, but we did manage to develop initial intrigue. Some personal details on NPCs can be
discovered, and we managed to implement a few subplots, such as the accountant’s drinking
habit and the discovery that the murder victim had been sleeping with the programmer’s wife.
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Figure 2: Character sheets for the police officers
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Figure 3: An excerpt from the story outline document, discussing two evidence pieces.
The Pause Menu
After my initial story work, the bulk of what I did fell into the category of programming.
The biggest challenge I faced on the project was getting to know the Unreal Engine. Despite
knowing of it through reputation, I had never worked with it before, and I had never worked with
its innate scripting language, Blueprints. Blueprints is a visual programming language (or tool,
depending on how you look at it) centered on creating logical flowcharts that take the place of
line-by-line coding. Blueprints are used to make game programming more accessible to
non-programmers, but as somebody who had only worked with more traditional programming
languages, the shift was fairly abrupt.
As such, my first programming task was relatively simple. I created a basic pause menu,
which gave me an introduction to the style of Blueprints as well as widget creation and user
interface (UI) design in Unreal. The programming aspect mostly involved creating a function in
the FirstPersonCharacter blueprint (the blueprint that handles the player character) to handle the
pressing of the P button on the keyboard. Screenshots of what these blueprints look like and the
final result can be seen in Figures 4, 5, and 6.

Figure 4: The blueprint function for pausing the game.
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Figure 5: A screenshot of where the pause game function is called in the First-Person Character
blueprint.

Figure 6: The pause menu in-game.
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The Dialogue System
What most of my time was spent on was the dialogue system for the game. The main goal
for this system was for players to be able to navigate branching dialogue paths so they could ask
NPCs about what they knew about the crime or about evidence the player found. The key goal
was for the player to be unable to ask about certain evidence pieces until they had found them.
This specific goal was the most programmatically challenging thing in the project, as the system
we grabbed as a foundation from Unreal’s free marketplace assets used a script interpreter that
wouldn’t be able to pass variables that we were using from the FirstPersonCharacter blueprint
into the data tables where dialogue was stored. Essentially, the problem was unless you forced
the variable in, the variable inside the data tables (and the dialogue scripting system as a result)
would be different from the evidence variable being set inside the game instance’s blueprints.
Because of this, dialogue options dependent on certain evidence pieces could either display when
they should not have or not display when they should, regardless of whether the character had
picked up the evidence piece or not. This issue was eventually fixed by setting the internal
variables to be name-type variables so we could pass them in properly, and a snippet of setting
variables up in this manner can be seen in Figure 7. With that fixed, the dialogue system could
then grab and set variables for the various pieces of evidence without any issue. This finally
allowed us to use whether an evidence item had been found or not to influence the available
dialogue options, and we were able to use Boolean functions to control this. The functionality for
handling an evidence item being found by the player can be seen in Figure 8. These functions
were duplicated across all the evidence items.
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In order for the dialogue to work, in-game objects needed to be made for the dialogue
handlers to be attached to, since attaching the dialogue handlers directly to the characters
resulted in the player having to look at the character’s feet in order to trigger dialogue. To avoid
this, I created various cylinders and placed them in the chests of the characters with their
in-game visibility set to false, so the player would not see obvious white shapers sticking out the
NPCs. What this looks like in the editor can be seen in Figure 9. This had to be done for every
character.
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Figure 7: A snippet of how evidence is set up in the FirstPersonCharacter so dialogue can track
them. Note the calls of InitEvidence for every evidence item.

Figure 8:  One of the functions for setting whether an evidence piece had been found or not, in
the main player blueprint, FirstPersonCharacter. A similar function was made for every evidence
piece.

Figure 9: The dialogue actor for an NPC shown in the editor, with fields for configuring the
dialog actor displayed on the right. This is not visible in-game for obvious reasons.
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The final part of the dialogue system to mention is the data tables. For each level, I had to
create a data sheet containing the text and attributes of every line intended to be said for every
character in any situation. This took a massive amount of time. The reason why was that all of
Emma’s dialogue had to be imported in and branched properly, with supplementary dialogue that
I came up with (such as go back options) added in to make conversations flow more smoothly.
For almost every dialogue option Emma wrote, the player says something that prompts the
response, as well as displays a shortened version of the sentiment as an option for the player to
select (this was called ResponseText in the table). I wrote all this player dialogue and response
text basically on the spot, trying to maintain a smooth conversation with Emma’s dialogue the
whole way through. Then, I had to test all of it for proper branching and typos. Another type of
table detailing the speaker attributes also needed to be created, listing off every character and
how they were referenced in the tables. This was done so the dialogue system would know who
was speaking which lines and could display the right names and dialogue options in the dialogue
UI. A screenshot of this speaker attribute table can be seen in Figure 10, and a snippet of a data
table for a level can be seen in Figure 11.

Figure 10: The Speaker attributes table
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Figure 11: A snippet of the Accounting floor’s dialogue, specifically evidence related dialogue.
Note the conditions on the right side of the table. This controls the visibility of those options.

I also made changes to the dialogue UI. To better fit the theme of the game, I dug into the
system we had in place to replace the font of the text with something that the team agreed fit the
theme more. This took a decent amount of time because I had to find out where I needed to go
and what I needed to change to get the effect I wanted, along with searching for and testing
different fonts. The final dialogue system look as of the end of the Fall semester can be seen in
Figure 12.
However, after the course concluded, I decided to go back into the data tables to rework
the flow of conversations. At the end of the semester, outside of evidence questions, every
question you could ask a character was displayed on screen for you to ask. Depending on where
you were in the conversation, this could lead to upwards of 5 options being displayed at once if
you had unique dialogue display along with the always present ones. This often lead to a
crowded UI that could disorient the player. I reorganized the dialogue along a “submenu” system
where you could delve into topic questions after selecting that topic, so originally you would just
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have a few options (the topics) to choose from. This drastically improved the player experience
and made dialogue far easier to follow. You can see the reworked changes based on Figure 12’s
image in Figure 13, where I interact with the same character but with the improved system. I
went into a submenu in the new system in Figure 14.

Figure 12: The dialogue system as of December 2019.
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Figure 13: The improved dialogue I implemented after ARS-415 concluded.
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Figure 14: A submenu in the new dialogue system. Note that options from Figure 12 are
presented more effectively here.
Tutorial Level
After feedback received from our classmates in the beta phase of this game’s
development, a need for a tutorial became evident. So, with some brief dialogue from Emma, I
constructed a small level to teach the player the basics of the game. This took the form of a small
room with one NPC who gave the player instructions and a table with three items for the player
to pick up. Talking with the NPC gives you instructions on what to do, and he’ll tell you how to
pick up objects and open your journal. His dialogue will change depending on what stage of the
tutorial you are in. This was implanted in time for the end of the course, and it received
significant positive feedback. A screenshot of the tutorial can be seen in Figure 15.

Figure 15: The tutorial level.
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Evidence and Interactable Objects
The final major aspect of the game was the evidence objects themselves, along with
various interactable items in the environment that the player could comment on in order to make
the levels feel more alive. The team’s artists would create the props for the evidence pieces, and
afterwards either Brandi or I would create an actor to handle the player being able to interact
with the object. An actor is a construct that you attach to an object and/or model in order to meet
certain programming goals. This usually involves some type of event handling with other objects
and/or characters, such as “What script executes when a player touches this object? How should
it react?”. For our player-evidence interactions, we set them up so they would be handled by a
collision detection box attached to the actor, so when the player steps into the object’s collision
box a “Press E to interact” prompt widget would display. If the player pressed E, a new widget
would display with the player character’s thoughts on the object. If the object was an evidence
piece, it would also set the internal variable regarding whether that object was found or not to
true, enabling the player to choose dialogue options relevant to that item in conversations as
discussed earlier. For various interactable objects that were not evidence however, only the
widget displaying the player character’s thoughts would be detailed. The process of creating the
object actors was not too terribly challenging for a single object and adding a lot of these to the
levels turned out to be pretty fun. The exceptions were the evidence pieces, as they would have
to be integrated into the FirstPersonCharacter blueprint via a Boolean function and name variable
to be tracked properly, along with any relevant dialogue needing to be added to data tables.
However, for non-evidence interactable objects, it was pleasantly simple to add back some of the
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ones we had to cut. I was surprised by the simplicity enough to add a couple of new ones entirely
of my own making. Examples of this system can be seen in Figures 16, 17, 18, 19 and 20.

Figure 16: The editor viewport for the flash drive item. Note that the cube serves as the collision
box. This cube’s scale, position, and size often had to be adjusted on other items to account for
the surrounding environment (i.e. making sure you couldn’t interact with an item because its
collision box went through a wall).
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Figure 17: A snippet of the blueprint for the Flash Drive evidence item. You can see the
functionality for interacting with the player entering its collision box above the final row. The
extension of the final row that goes off the screen is the functionality of telling the game and
dialogue system that the evidence has been found.
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Figure 18: The interact prompt on one of the evidence pieces.

Figure 19: An example of a reactionary widget displayed after E is pressed for an evidence
piece.
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Figure 20: An example of a reactionary widget for an interactable object that is not an evidence
piece.

Conclusion
This game was quite the endeavor for me and taught me a lot about the Unreal Engine
platform and what it does, and does not do well. Of course, Unreal is a platform with limitless
possibilities and what I’ve shown in this paper could have been done in dozens of different ways.
Working on this game in ARS 415 taught me how to work collaboratively with a
multidisciplinary team on games, as working alongside artists was not a position I found myself
in often in the CS department. Because of this I was able to get an idea of what genuine game
development was actually like. Although I figured it would take a massive time commitment,
and I was hardly wrong about that, I noticed just how easily the plans you had for the game can
get derailed. This taught me how adaptable you need to be when making a game, and how often
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you need to make compromises both for the sake of your team and the game itself. But above all,
working on this project allowed me to pursue my passion for making games and helped me better
understand the scope and time it takes to develop a game from start to finish. I’m probably not
going to be able to make games as a full-time career anytime soon, but working on this project
has persuaded me to keep pursuing it as a hobby. I plan to continue learning Unreal and making
games in my spare time for the foreseeable future.

Link to Game
The following is a drive link to .zip file of the game’s playable build should you want to
play it (requires Windows 10):
https://drive.google.com/open?id=17gXb8myyN8_2i5NT18GVHNuMe6y1StXO

David Cook <dac0010@uah.edu>

Ethan McNabb's Honors Capstone Project
Vinny Argentina <vinny.argentina@uah.edu>
Wed, May 6, 2020 at 5:58 PM
To: William Wilkerson <william.wilkerson@uah.edu>
Cc: Ethan Mcnabb <emm0025@uah.edu>, Kathryn Johnson <johnsok1@uah.edu>, David Cook <dac0010@uah.edu>
Hi Dr Wilkerson,
I approve of Ethan McNabb's Honors Capstone Project, Punk Noir.
Please let me know if you need anything else from me!
Thanks,
vinny
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