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1 SUMMARY  
 

  

This document presents the proposal for the development of a small scope videogame 

developed using state of the art tools such as 3D Max or Unreal Engine 4, this game will 

feature basic elements in most areas of development such as 3D modelling and programming, 

game design, interactive storytelling, basic AI, testing and planning. Most efforts will focus on 

ǘƘŜ ǇǊƻƎǊŀƳƳƛƴƎ ǎƛŘŜ ǳǎƛƴƎ ¦ƴǊŜŀƭ 9ƴƎƛƴŜΩǎ ǎǇŜŎƛŦƛŎ ǘƻƻƭǎ ǎǳŎƘ ŀǎ ǘƘŜ Ǿƛǎǳŀƭ ǇǊƻƎǊŀƳƳƛƴƎ 

ǎȅǎǘŜƳ Ψ.ƭǳŜǇǊƛƴǘǎΩ ŀƴŘ ōƭŜƴŘƛƴƎ ƛǘ ǿƛǘƘ /ҌҌ ǿƘŜƴ ǊŜǉǳƛǊŜŘΦ 
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5 INTRODUCTION  
 

  

As a convergent discipline, videogames development blend different ways of work gracefully 

deploying a new product on innovative ways, among them; software development, 

mathematics, physics, visual arts, music, game design as a new discipline, storytelling and so 

on. Nonetheless as a commercial product there are still more workload required in order to 

fulfill success such as marketing, management or business intelligence. 

¢Ƙƛǎ Cƛƴŀƭ 5ŜƎǊŜŜΩǎ ǇǊƻƧŜŎǘ ǇǊŜǘŜƴŘǎ ǘƻ develop a videogame using cutting edge technologies 

publicly available covering all development aspects from design, modelling, AI, scripting, 

packaging and deploying. 

Videogames development then conveys the independent work of those developers giving a 

new experience, as stated by [1] Schell, these independent disciplines can be grouped on an 

elemental tetrad along with a foundational definition. 

Below this focus, a game can be understood as an experience provider, this experience then 

is given by packing together those four mentioned components: 

Aesthetics are everything that appeal to human senses, as how the game looks, how it sounds 

and even so how does it feel. By way of these, it conveys to visual art, music, animation, and 

even so programming and performance. The story represents the sequence of events that 

have place during the videogame, who are the characters and how their relationships are 

constructed, story tends to be better when it reinforces the aesthetics. 

Mechanics represent the core of a game, they are the rules, constraints and interactions with 

the player on a videogame, mechanics can also represent a message independently from 

aesthetics or story and they are what gives that interactivity distinction against other cultural 

products. And finally technology is what makes a game works, which platform it works on and 

what is It made of, technology is the less visible part of a game for any user, but it is also highly 

important since it limits what is possible on any game for all the other components latter 

mentioned. 

The main goal of this project is then to develop a small scope videogame filling important 

components on each component of the tetrad and covering the most relevant tasks in order 

to deploy a videogame using state of the art technologies which have been proven effective 

on successful cases. 

Section two of the document presents the context as a brief explanation on the game to be 

developed on, all used tools and how it compels with all the competencies developed during 

the course, section three displays a one pager of the game meant to be applied this project 
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on, section four briefly explains the objectives meant to be accomplished during this project 

span, section five covers the importance of this project along with the degree in design and 

development of videogames and its alignment with the provided competencies, section six 

ǎƘƻǿǎ ŀ ōǊŜŀƪŘƻǿƴ ƻƴ ǇƭŀƴƴƛƴƎ ǎƘƻǿƛƴƎ ǘŀǎƪǎ ŀƴŘ Ƙƻǿ ǘƘŜȅ ŦǳƭŦƛƭ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƻōƧŜŎǘƛǾŜǎΣ 

how is time going to be spent on these tasks and its alignment divided into proposed 

deliverables, section seven explains the approach taken to develop this project and its 

expected results, section eight explains deeply all used tools and how are they of any help in 

ƻǊŘŜǊ ǘƻ ŦǳƭŦƛƭ ǇǊƻƧŜŎǘΩǎ ƻōƧŜŎǘƛǾŜǎΣ ǎŜŎǘƛƻƴ ƴƛƴŜ ŜȄǇƭŀƛƴǎ ǘƘŜ ŜȄǇŜŎǘŜŘ ŀǇǇǊƻŀŎƘ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ 

workload.  
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6 CONTEXT  

 

  

The approach of this course is to form students with basic competencies on videogames 

development on a wide span, it is so that during four years, a student is meant to become 

familiar with software development, deployment, concept art, 3D modelling, game design, 

storytelling, management and so on. Successfully applying all these techniques on a 

professional project aligns perfectly with the objectives of this subject. 

As a final degree project, this videogames is meant to cover different disciplines gathered on 

this course, will be a first person 3D losing game called (provisionally) Birthday simulation. 

Where a character will run away from NPC characters and when available will launch them 

projectiles in order to pass them by. 

9ȄǇƭŀƛƴŜŘ ǳǇƻƴ {ŎƘŜƭƭΩǎ ǘŜǘǊŀd this game can be broken down as following: 

1. Aesthetics: As a first person game, it will look cartoonish both in 3D models and 

shading, it will happen inside a one floor house with enough rooms to move freely. It 

will be fast paced in order to make player feel both tension and joy at the same time. 

It is pretended to be funny and macabre. Both on looks and animation. 

2. Story: The plot of the game moves around the character who is a Hikikomori, as 

defined by [2] Wikipedia; Japanese term to refer to the phenomenon of reclusive 

adolescents or adults who withdraw from social life, often seeking extreme degrees 

of isolation and confinement. As a Hikikomori the main character suffers from 

anxiety whenever is close to another person. Nonetheless game events happen 

during his birthday, and many people are coming home to celebrate it. 

3. aŜŎƘŀƴƛŎǎΥ hƴŎŜ ǘƘŜ Ǉƭƻǘ ƛǎ ǎǘŀǘŜŘΣ ǇƭŀȅŜǊΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǎǳǊǾƛǾŜ ŘǳǊƛƴƎ нп ƘƻǳǊǎ 

avoiding people all around the house by way of hiding or throwing things at them 

from the surroundings knocking them out. Each stage will be divided between hours 

and it will gradually increase as hiding spots will become occupied by gifts brought by 

ǇŜƻǇƭŜ ŀƴŘ ƛǘŜƳǎ ǘƻ ǘƘǊƻǿ ŘŜŎǊŜŀǎŜ ƎǊŀŘǳŀƭƭȅΦ CƛƴŀƭƭȅΣ ǇƭŀȅŜǊΩǎ ǎŎƻǊŜ ǿƛƭƭ ōe 

measured by survived time. 

4. Technology: This game will be developed by using Unreal Engine 4, Autodesk 3D 

Max, Adobe Photoshop and similar software, it will be deployed on PC platforms and 

will be playable on keyboard and mouse. 

Unreal Engine 4 from [3] Unreal technologies as stated by them, Unreal Engine 4 is a 

complete suite of game development tools made by game developers, for game 

developers. From 2D mobile games to console blockbusters, itõs free to use with 

some restriction s and it also provides free C++ source code to adapt it to any title if 
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required. It doesnõt only provides a framework for videogames, but also for real time 

simulation, 3D films, and visualizations.  

3DS Max from [4] Autodesk is a leading software on 3D modelling, fully featured to 

perform mapping, unw rapping, lightning, animation, multi texture rendering and so 

on.  

Photoshop from [5] Adobe is undoubtedly the leading software on 2D computer 

graphics generation perfect for texture painting, and perfect for  genera ting any 2D 

texture for HUD Art.  
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7 GAME PREVIEW 

 

  

 ¢Ƙƛǎ ǇǊŜǾƛŜǿΩǎ ŦƻǊƳŀǘ ƛǎ ōŀǎŜŘ ǳǇƻƴ ώсϐ wƻƎŜǊΩǎ ƻƴŜ ǇŀƎŜǊ D55 

 

1. Game Title: Birthday Simulation. 

2. Platform: Windows. 

 

Age group: 7+ 

 

Game summary: 

As a Hikikomori the player is a person who suffers from extreme social anxiety, can get dizzy 

and anxious just from being close to any human being and even pass out, on his birthday, lots 

of people will be visiting its house in order to celebrate it, putting the player in a hard time. 

 

Game outline: 

As a Hikikomori on your birthday, your mission is to avoid people looking for you in order to 

congratulate you on a big sized house, this can be done by many ways; hiding on empty rooms 

or closets or throwing them items spread around the house such as jars, plates, gift boxes and 

anything that can be carried by one person and easily found at a regular home and the player 

will be able to hold only one item at once. 

If an NPC gets close enough to player, he will feel dizzy get blurry sights and pass out, that 

means game over, otherwise, if an NPC is visible to player and close enough, player can still 

be game on. 

The goal of this game is surviving as long as possible during a maximum of 24 hours until the 

birthday finishes and everybody goes home, it is also noticeable that during this interval, 

difficulty will increase as it will get dark and it will be harder to see and more people will be 

coming  

 

Unique Selling Points: 

- Losing game, there is no specific clearing goal. 

- Macabre touch to a daily regular situation. 

- Simple mechanics. 

- Easy to play and understand. 

Similar games: 

- Boogeyman ς Barry McCabe. 

- Emily Wants to Play ς SKH Apps. 

- Goat Simulator ς Coffee Stain Studios. 

http://store.steampowered.com/app/412770/
http://www.emilywantstoplay.com/
http://www.goat-simulator.com/
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8 OBJECTIVES  
 

  

CƻǊ ǘƘƛǎ ŘŜƎǊŜŜΩǎ Ŧƛƴŀƭ ǇǊƻƧŜŎǘ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ǘƘƻǎŜ ǘƘŀǘ align with its 

competencies. 

  

1. Realize a formal proposal which clearly explains a project and how it is going to be 

developed as well:  

In order to fulfil this objective, a first draft which roughly explains the project and its 

procedures is required, then having it evaluated and corrected following provided 

ŎƻǊǊŜŎǘƛƻƴǎ ŀƴŘ ƎǳƛŘŜƭƛƴŜǎ ōȅ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ǘǊƛōǳƴŀƭΦ  

  

2. Develop a  Ŧƛƴŀƭ ƳŜƳƻǊȅ ŎƻƴǘŀƛƴƛƴƎ ŀƭƭ ŘŜǾŜƭƻǇŜŘ ǿƻǊƪ ŘǳǊƛƴƎ ǘƘƛǎ ǎǳōƧŜŎǘΩǎ ǘƛƳŜǎǇŀƴΥ 

In order to fulfill this objective, final documents on procedures, troubles and 

troubleshooting is required, having them constantly reviewed by the assigned tutor. 

 

3. Develop an adequate presentation to explain easily and fast all developed work during 

ǘƘŜ ǎǳōƧŜŎǘΩǎ ǘƛƳŜǎǇŀƴΦ 

 

4. Develop the foundational structure for the game to be played successfully on the 

target platforms using state of the art technologies such as Unreal Engine 4 or 3DS 

Max. 

  

5. Design an efficient visual environment using smooth blend aesthetics in order to 

achieve a compelling universe fun and pleasant to play. 
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9 JUSTIFICATION  
 

  

This presented project holds a strong relationship with this degree on most of its subjects, 

nonetheless just the following will be featured and described: VJ1203 - Programación I, 

VJ1208 - Programación II, VJ1216 - Diseño 3D, VJ1227 - Motores de Juegos and VJ1222 - Diseño 

Conceptual de Videojuegos. 

 

9.1  VJ1203 - Programación I  

  

¢Ƙƛǎ ǎǳōƧŜŎǘΩǎ Ƴŀƛƴ Ǝƻŀƭ ƛǎ ǘƻ ǘŜŀŎƘ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭǎ ƻƴ ŘŜǾŜƭƻǇƛƴƎ ǎƻŦǘǿŀǊŜ ǇǊƻŘǳŎǘǎ ōȅ 

approaching incrementally to the basics on code syntax, compiling, debugging and efficiency. 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇŜǘŜƴŎƛŜǎ ƻŦŦŜǊŜŘ ōȅ ǘƘƛǎ ǎǳōƧŜŎǘ Ŏŀƴ ōŜ ǇǊŜŎƛǎŜƭȅ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘƛǎ ǇǊƻƧŜŎǘΩǎ 

objectives serving them as means to be accomplished:  

- IB03 - Capacidad para comprender y dominar los conceptos básicos de matemática 

discreta, lógica, algorítmica y complejidad computacional, y su aplicación para la 

resolución de problemas propios de la ingeniería.  

- IB04 - Conocimientos básicos sobre el uso y programación de los ordenadores, sistemas 

operativos, bases de datos y programas informáticos con aplicación en ingeniería. 

Since moving towards the objectives of this project means to develop a videogame, 

knowledge on its fundamental elements, and comprehension on key features for its correct 

functionality are mandatory. 

Some of the learning results on this subjects for this competencies are the stated below:  

- IB04 - Efectuar cálculos que requieran almacenamiento de resultados intermedios en 

variables atendiendo a un uso correcto de los tipos. 

- IB04 - Implementar programas que hagan uso de estructuras de selección 

(posiblemente anidadas): sentencias condicionales y sentencias de selección múltiple. 

 

Having the ultimate goal of this project to develop a videogame from scratch using state of 

the art tools, knowledge on the most basics of programming such as types, validation 

sentences and multiple selection structures are mandatory from the very beginning. 
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9.2 VJ1222 - Diseño Conceptual de Videojuegos 

  

The main goal of this project is to understand the mechanisms and systems of a game, how 

they interact and evolve in order to find perfect solutions to develop innovative and original 

game systems. 

- E15 - Capacidad para crear y analizar juegos en sus elementos fundamentales y 

desarrollar la comprensión de cuáles son las claves que determinan su funcionamiento 

y desarrollo.  

- G10 ς Creatividad. 

Since moving towards the objectives of this project means to develop a videogame, 

knowledge on its fundamental elements, and comprehension on key features for its correct 

functionality are mandatory. 

Some of the learning results on this subjects for this competencies are the stated below:  

- E15, G10 - Diseñar escenarios y entornos equilibrados para el desarrollo del juego.  

- E15, G10 - Diseñar sistemas de equilibrio entre las mecánicas de juego, los objetivos a 

cumplir y los posibles conflictos dentro y fuera del juego.  

 

Having the ultimate goal of this project to develop a videogame from scratch using state of 

the art tools, knowledge on keeping balance on mechanics and its possible conflicts, 

objectives and balanced environments and how to design and maintain them represent key 

skills to develop this project. 

 

9.3 VJ1208 - Programación II  

  

This subject is oriented towards teaching the set of techniques regarding slightly more 

advanced programming concepts such as recursion, using data structures , implementing unit 

tests and so on. 

IŀǾƛƴƎ ǎƻƳŜ ƻŦ ǘƘƛǎ ǎǳōƧŜŎǘΩǎ ƻōƧŜŎǘƛǾŜǎ ŀǎ ŦƻƭƭƻǿǎΥ  

- IB03 - Capacidad para comprender y dominar los conceptos básicos de matemática 

discreta, lógica, algorítmica y complejidad computacional, y su aplicación para la 

resolución de problemas propios de la ingeniería.  

- IB04 - Conocimientos básicos sobre el uso y programación de los ordenadores, sistemas 

operativos, bases de datos y programas informáticos con aplicación en ingeniería. 
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Being them the same competencies as the latter subject exposed, its learning results are 

slightly different:  

- IB03, IB04 - Dadas unas especificaciones, diseñar e implementar un programa de 

tamaño pequeño acompañado de baterías sencillas de prueba.  

- IB04 - Implementar librerías que permitan reutilización de código en problemas 

sencillos. 

- IB04 - Utilizar implementaciones estándar de las siguientes estructuras de datos: pila, 

cola, lista enlazada, diccionario.  

The results of taking this course are meaningful to this project because they grant knowledge 

on most advanced milestones required to develop any professional videogame ranging from 

the simplest ones to the most complex. 

  

9.4 VJ1216 - Diseño 3D 

  

This subject and its learning results are core for this project having a first person 3D survival 

game, it provided knowledge on how to handle efficient organic models for any game, how 

to import them to a game engine and how to generate any other required side elements such 

as hand painted textures, specular, normal, offset and lightning maps while keeping them 

reduced enough to make them efficient for a game to be played in most available systems 

containing target platform. 

The objectives of this subject is stated as the following:  

- E04 - Capacidad para el diseño y la creación de elementos gráficos. 

- IR07 - Conocimiento, diseño y utilización de forma eficiente los tipos y estructuras de 

datos más adecuados a la resolución de un problema. 

The key elements provided by this subject are ability on developing graphic assets as 

efficiently as possible.  

Some of the learning results from having coursed it are:  

- E04 - Analizar las características técnicas de las herramientas de diseño 3D.  

- E04 - Usar aplicaciones de modelado tridimensional para videojuegos.  

- E04, IR07, IR13 - Explicar los principios que permiten la definición de elementos gráficos 

tridimensionales. 
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Keeping in mind, a significant workload on this game consists on elaborate 3D models on 

technical tools in order to use them in the final product, knowledge provided and results are 

necessary.  

9.5 VJ1227 - Motores de Juegos 

  

Since the project will be fully developed by way of using a game engine, this subject provides 

core knowledge to get further and meaningful results. 

The objectives of this subject is stated as the following:  

- E08 - Capacidad para diseñar y construir modelos que representen la información 

necesaria para la creación y visualización de imágenes interactivas. 

- E12 - Capacidad para evaluar, usar y extender motores de juegos.  

- IR14 - Conocimiento y aplicación de los principios fundamentales y técnicas básicas de 

la programación paralela, concurrente, distribuida y de tiempo real. 

 

Some of the learning results from having coursed it are:  

- E12, G09 - Evaluar las características técnicas de los motores de juegos como 

tecnología para la creación de videojuegos. 

- E12, IR07, IR14 - Usar motores de juegos para la creación de videojuegos. 

 

Using a game engine and understanding its features is mandatory for this project.  

 

10 SCHEDULE  
 

  

For this project these are the main tasks that need to be done:  

- T01: Elaboration of a technical proposal which clearly explains the objective work, its tasks, 

procedures and planning. 

- T02: Elaboration of a final memory which gathers detailed explanations on all the realized 

work, it contains explanations, documentation and final thoughts on the realized work.  

- T03: Programming a first person movement system: This includes the following: 

o Movement and rotation by way of using keyboard and mouse. 

o Interacting with items by turning towards them. 

o Opening contextual menus for items on interacting with them. 
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- T04:  Contextual menu for PC platforms: 

o Windowed or fullscreen mode. 

o Resolution set. 

o Master volume control. 

o Keyboard bindings. 

- T05: .ŀǎƛŎ !L ōŜƘŀǾƛƻǊǎ ŦƻǊ bt/ΩǎΥ 

o Finite states machine to define its behaviors. 

ǐ Idle. 

ǐ Monitoring. 

ǐ Chasing. 

- T06: Develop a seeking system based on vision angles for AI agents. 

- T07: Develop a grabbing and throwing system based on kinematic physics for throwable 

objects. 

- T08: Modelling a 3D environment as a house with space and rooms to wander in and find 

hiding places. 

- T09: Animating the different states for AI agents. 

- T10: Introduce music and sound effects provided by external sources based on the game 

interactions. 

- T11: Realization of a presentation featuring all the developed work oriented towards 

ŘŜŦŜƴŘƛƴƎ ƛǘ ōŜƘƛƴŘ ǘƘŜ ŘŜƎǊŜŜΩǎ ǘǊƛōǳƴŀƭΦ 

  

10.1 Tasks  
The following table explains the relation between objectives and tasks.  

Table 1: Tasks and objectives alignment.  

Objectives  Tasks  

OBJ1  T01  

OBJ2  All  

OBJ3  T11  

OBJ4  T03 ς T07  

OBJ5  T08, T09, T10  
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Table 2 shows the expected amount of time in hours that will be dedicated, having in mind a 

span of 5 months (10 halves) giving it a total of 300 hours.  

Table 2: Tasking timetable.  

Task  Hours  H01  H02  H03  H04  H05  H06  H07  H08  H09  H10  

T01  15   15                   

T02  60        10  10  10  10  10  10    

T03  10   10                  

T04  30         10 10  10      

T05  30     10  10  10            

T06  10    10                 

T07  30         10   10  10     

T08  30  5  20  5              

T09  30    10 10 10     

T10 15         5 10 

T11 40            5  5  10  10  10  

Total  300  15  25  30 35 40  35 35  40  25  20  

  

10.2 Deliverables   
  

This project deliverables are arranged as follows:  

- D01: Technical proposal; Proposal document detailing all expected workload and how 

it is scheduled.  

- D02: Final memory: Memory detailing all work done providing documentation and 

access to all required source files.  

- D03: Final Presentation; Document featuring the developed work in an adequate 

ŦƻǊƳŀǘ ŦƻǊ ǘƘŜ ŘŜƎǊŜŜΩǎ ǘǊƛōǳƴŀƭΦ  

- D04: First prototype: Includes T03 fully developed.  

- D05: Second prototype: Includes T04 fully developed and fixes. 

- D06: Third prototype: Includes T05 and fixes. 

- D07: Fourth prototype: Includes T06 and fixes. 
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- D08: Fourth prototype: Includes T07 and fixes 

- D09: Fifth prototype: Includes T08 and fixes. 

- D10: Last prototype: Includes Release candidate package. 

  

The following tables shows the alignment between tasks, deliverables and its respective 

delivery half period.  

¢ŀōƭŜ оΥ 5ŜƭƛǾŜǊŀōƭŜǎΩ ǎŎƘŜŘǳƭŜ ŀƴŘ ǘŀǎƪǎ ŀƭƛƎƴƳŜƴǘΦ  

Deliverable  Related tasks  Delivery half  

D01  T01  H01  

D02  All  H10  

D03  All  H10  

D04  T03  H02  

D05  T04  H08 

D06  T05  H05 

D07  T06 H02 

D08  T07  H04 

D09  T08  H07  

D10 T09 H10 

 

11 METHODOLOGY  
 

  

Methodology to develop the project will be agile, in order to ensure the best project possible, 

the key aspects of management will be the following: 

1. Biweekly releases. 



Memory Document  ς Luis Carlos Moyano Medina  

  

20  

2. .ƛǿŜŜƪƭȅ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ ǎǳōƧŜŎǘΩǎ ǘǳǘƻǊ ƛƴ ƻǊŘŜǊ ǘƻ ŦƛƴŘ ŀƴŘ ŎƻǊǊŜŎǘ ŀǎ Ŧŀǎǘ ŀǎ 

possible any potential troubles. 

3. Continuous testing. 

4. Incremental and iterative development. 

5. Product backlog. 

Keeping ǘƘƛǎ ƎƻƻŘ ǇǊŀŎǘƛŎŜǎ ƛƴ ƳƛƴŘ ŘǳǊƛƴƎ ǘƘŜ ǎǳōƧŜŎǘΩǎ ǘƛƳŜǎǇŀƴ ƛǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƘŀǾŜ ŀƴ 

increasing reduction on possible troubles. 

 

12 ASSETS AND RESOURCES.  
 

  

In order to develop this project the following table states and explains all required tools.  

Table 4: Tools insights.  

Tool  Purpose    Details  

Trello  Public task 

tracking 

 Trello is a public card system which can be fully 

customizable, accessible for team members and free. IT 

can be right customized to create public task boards, 

time tracking tables, and keep information flow always 

updated and smooth.  

Unreal 

Engine 4.  

Game engine   UE4 is a state of the art set of tools and elements meant 

to fast development of videogames. 

Autodesk 

3DS Max 

Modelling, 

mapping. 

 3DS Max is a state of the art modelling tool to design 3d 

objects easily exportable to any game engine. 

Adobe 

Photoshop 

2D assets 

creation. 

 Photoshop is the best software to reproduce, create and 

correct 2D bitmap renders, useful on any situation. 

Microsoft  

Word  

Text editing  Microsoft Word is a powerful text editor required to 

develop all the required documentation.  

Microsoft  

Powerpoint  

Slideshows editing  Powerpoint is a slideshow editor useful to develop 

presentations as the one required by this project.  
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The following table aligns the stated tools with its tasks:  

Table 5: Tasks and tools alignment.  

Task  Tool  

T01  Microsoft Word  

T02  Microsoft Word  

T03  Unreal Engine 4. 

T04  

T05  

T06  

T07  

T08  3DS Max. 

 
T09  

T10  

T11 Microsoft PowerPoint. 

  

 

 

 

 

 

13 RISKS    
 

  

The main risks for this project to find closure come from two main events: Time and technical 

resources, not being able to meet a deadline or lack of any resource during the project such 

as a computer or a piece of software. 

In case of any unmet deadline, the emergency routine will be doubling up efforts on the next 

quarter and deliver later. In case of any technical resource lacking, a consult with the tutor 

will be held in order to find a creative solution.   
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14 PROJECT DEVELOPMENT  
 

During the project development all tasks were successfully resolved, nonetheless some more 

tasks were added as uncertainty decreased, this led the project development to present some 

more than those stated on the technical proposal document which will all be clarified. 

The resulting tasks lists as project went by became the following: 

- T01: Elaboration of a technical proposal which clearly explains the objective work, its tasks, 

procedures and planning. 

- T02: Elaboration of a final memory which gathers detailed explanations on all the realized 

work, it contains explanations, documentation and final thoughts. 

- T03: Design a short game. 

- T04: Programming a first person movement system. 

- T05: Contextual menu for PC platforms. 

- T06: In Game HUD. 

- T07: .ŀǎƛŎ !L ōŜƘŀǾƛƻǊǎ ŦƻǊ bt/ΩǎΦ 

- T08: Develop a seeking system based on vision angles for AI agents. 

- T09: Develop a grabbing and throwing system based on kinematic physics for throwable 

objects. 

- T10: Modelling a 3D environment as a house with space and rooms to wander in and find 

hiding places. 

- T11: Modelling 3D characters to act out as AI agents. 

- T12: Animating the different states for AI agents. 

- T13: Introduce music and sound effects provided by external sources based on the game 

interactions. 

- T14: Localization support for Spanish and English at least. 

- T15: Realization of a presentation featuring all the developed work oriented towards 

ŘŜŦŜƴŘƛƴƎ ƛǘ ōŜƘƛƴŘ ǘƘŜ ŘŜƎǊŜŜΩǎ ǘǊƛōǳƴŀƭΦ 

First couple of tasks became developed in order to reach compliance with this subject, first 

one is presented above and this document as a whole represents the second one. Further 

analysis and description on all subsequent tasks are meant as next: 
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14.1 Creating a first person c haracter  

 

As T04 states, A first person character is required. A first person character consists on an 

object capable of receiving input and perform actions according to them. Has a camera so a 

player can see through it.  

Breaking that description into requirements lead to: 

1. Receives input. 

2. Interacts upon received input. 

3. Uses and exploits camera features. 

4. Responds to collision events. 

Unreal Engine 4 provides a framework to further develop those requirements in an organized 

manner. The way player receives input go as follows. 

 

Input receiving 

Input can be set on the project settings, Input is divided in two groups, Input mappings for 

actions and Axis mappings for movement along different axis. 

 

Image 1 Input mappings 

In order to add custom mappings; select Edit > Project Settings > Input. 

On the left of mappings there is a + button, click there to add a new action, for this player 

character the following actions were attached: 

1. Grab 

2. Pause 

3. Run 
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4. Shoot 

5. Break objects 

Axis mappings were set as following: 

1. Move Forward 

2. Move Right 

3. Look up 

4. Turn 

Axis mappings define moving along an axis, so a unique mapping works both for moving 

forward and backwards, looking up and down and moving and turning left and right. It is only 

required to set one button for each extreme of a normalized segment, as such, moving along 

an axis translates to retrieve a value along an axis with range ρȟρ 

It is also remarkable that mapping are not necessarily attached to a specific button, rather 

than that they are abstract and can be attached to different buttons and interaction devices. 

This let developers to seamlessly support keyboard + mouse and Gamepad controllers at the 

same time. 

 

Image 2 Input mappings breakdown 

 

Input receiving 

Once all mappings have been correctly set, they can be retrieved on almost any Blueprint as 

an Input event, it retrieves Pressed and Released state and axis value if available, image below 

shows how a blueprints event look like. 



Memory Document  ς Luis Carlos Moyano Medina  

  

25  

 

Image 3 Move forward development 

Each blueprint node can be added by pressing Right Click on the Event Graph and typing its 

name, this also applies for custom nodes. 

 

Image 4 Breaking gift node 

As events that can be picked from wherever it is required. They can call a function providing 

service on received inputs. 

 

Creating a Character Blueprint 

Once Inputs are correctly set, the next step is to create a Character Blueprint to drive using 

the desired input, to do so, on UE Library press Right Click which will open a contextual menu, 

select Add Blueprint and select Character as parent Class 

 

Image 5 Character creation menu 
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A Character Blueprint is essentially an Actor Blueprint containing a Capsule component with 

a forward vector for collision detection. Any other component can be attached in order to 

customize the player character. From here on it is important to point something out; Unreal 

Engine automatically detects the presence of a character blueprint in a scene and possess it 

for players to run it, so only by way of putting it on a scene it can used. 

 

Image 6 First person character template 

Now in order to customize the blueprint to this game requirements, it is required to add 

mainly a camera component in order to manipulate vision height and angle, a physics 

component so objects can be hold by player, a post process component in order to add visual 

effects, a Collision sphere component to detect other actors when closing in and a pivot 

object to locate picked items. The difference between the fully customized blueprint and the 

basic one can be seen below. 

 

Image 7 Attached components for custom FPB 
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As expected each component has its own parameters for location, wide angle width and 

height and so on, the following table displays all tweaked parameters. 

 

Table 6: First person character new parameters.  

Component Parameters 

CapsuleComponent - Shape 

o Capsule Half Height: 150 

o Capsule Radius: 34 

CameraComponent (FPC) - Location (Local): {0, 0, 110} 

- Camera Settings: 

o Field of View: 115º 

o Aspect Ratio: 1.777 

Scenecomponent 

(HoldObjectPivot) 

- Location (Local): {40, -40, 110} 

CapsuleCollision 

(closeDistance) 

- Shape: 

o Sphere Radius: 512 

 

 

Scripting Character 

 

Image 8 First person character blueprint overview 
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All character scripting can be resumed above on the displayed image, movement functions, 

running, picking items, updating monitoring variables, picking and throwing items, pausing 

games and so on are all gathered on this blueprint. 

 

Scripting Movement 

Movement scripting mainly consists of two things; Take a direction to point two, add a force 

to impulse self, to do so, 3D Vectors provide the best approach, as seen on the image below 

using the MoveForward Event explained above for moving backwards and forward, the axis 

value is provided, then using the Forward Vector (a normalized vector that points towards the 

ŎƘŀǊŀŎǘŜǊǎΩ ǾƛŜǿύ ŀ ƳƻǾŜƳŜƴt is added, internally this node multiplies the axis value with the 

Character Movement component speed, and calculates movement using Euler Integration for 

vector position [12]: 

ὖ ὖ ὠ 

Where P is a position vector made from 3 floats {x, y, z} and V is another 3D vector determined 

by the scalar product of the forward vector and the axis value. Using the same principle, but 

using the right vector instead of the forward one solves the problem of moving left and right. 

 

Image 9 Move forward node breakdown 

As well, as seen on the image, a subtle camera shake is added while walking to add a realistic 

sensation. 

 

Scripting pitch and yaw 

Character can be rotated by scrolling the mouse or using a gamepad stick, both devices 

provide similar data since for both of them, their horizontal and vertical axis are used. This 
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setup is pretty much simpler since it uses UE4 rotators; which are struct holding 3 pitch, yaw 

and Roll values, so by multiplying the input value with a float variable as the sensitivity, 

respective Yaw and Pitch controllers become updated. 

 

Image 10 Turning nodes 

 

Running 

Running action receives a pressed event and increment character speed until a Released 

event is called, nonetheless as explained on the Designed chapter, running comes with a price 

which makes its scripting a bit more complex; on pseudo-code the basic algorithm for running 

would be as follows: 

ὡὬὭὰὩ ὶόὲὲὭὲὫ ὥὧὸὭέὲ Ὥί ὴὶὩίίὩὨȡ 

    ὍὲὸὩὶὴέὰὥὸὩ ὦὩὸύὩὩὲ ίὴὩὩὨ ὥὲὨ άὥὼȢίὴὩὩὨ 

    ὃὨὨ ὧὥάὩὶὥ ίὬὥὯὩ 

    ὍὪ ὴὰὥώὩὶ ὶὩὥὧὬὩί άὥὼȢίὴὩὩὨȡ  

        ὄὩὧέάὩ ὝὭὶὩὨ 

ὍὪ ὴὰὥώὩὶ Ὤὥί ὦὩὩὲ ὸὭὶὩὨ ὩὲέόὫὬ ὸὭάὩ ὕὙ ὙόὲὲὭὲὫ ὥὧὸὭέὲ Ὤὥί ὦὩὩὲ ὶὩὰὩὥίὩὨȡ 

    ὍὲὸὩὶὴέὰὥὸὩ ὦὩὸύὩὩὲ άὥὼȢίὴὩὩὨ ὥὲὨ ίὴὩὩὨ 

    ὙὩὨόὧὩ ὧὥάὩὶὥ ίὬὥὯὩ 

 

Now that some key features are available to further describe; interpolate, add camera shake 

and becoming tired. First, interpolation will be explained. 
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Image 11 Running breakdown 

Basic linear interpolation on a segment means to determine a y value between points {x1, y1} 

and {x2, y2} having x provided and its formula is determined by: 

ώ
ὼ ὼ

ὼ ὼ
ᶻώ ώ ώρ 

Unreal Engine provides a Timeline component which provides interpolation along a 

normalized axis (curve or linear) during a provided time frame by updating its dt, this gives 

the opportunity to create two Cartesian points to interpolate on and also the interpolated 

variable x leading only the need to create the formula to determine the required  y  value. 

 

Image 12 UE4 Timeline 

Having provided the y value, the arithmetic operations are performed In order to increase 

speed progressively and adding more intense camera shake. 

 

Camera shake 

Adding camera shake is a regular and very straightforward process in unreal engine, mainly 

two components are required; a Camera Shake component and the activation methods. 

 

Image 13 Camera shake blueprints on explorer 
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On the component browser Camera Shake Blueprints can be added as inherited blueprints, 

for this game a tired shake with wider and less frequent movements, a walk shake with 

narrow and paused movements and a running shake with half wide frequent movements 

were added to be used for player character to be triggered when moving, running and 

becoming tired. 

CǳƴŘŀƳŜƴǘŀƭƭȅ ǘƘŜǎŜ ΨǎƘŀƪŜǎΩ ǳǎŜ ǘǿƻ ǇŀǊŀƳŜǘŜǊǎΣ oscillation distance on any axis and 

frequency or duration of an oscillation to create camera shakes for its versatility they can 

generate quake events, nodding, walking, hitting and so on. Used variables for each Shake 

Blueprint are presented as follows: 

 

Image 14 Camera shake parameters 

 

Becoming tired 

As it can be interpreted by the blueprint, when character reaches its max speed by way of 

lerping, it becomes tired. Becoming tired essentially means losing lots of speed at fast pace 

and getting blurry sight, this penalizes the player for taking advantage of its superior speed if 

he keeps moving and during a second after stopping. The implementation can be seen on the 

following image. 
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Image 15 reducing speed and adding shake 

As seen above, the first thing to do is setting an aux variable to safely lerp, then a lerp is 

performed between current speed and slowest one, then blur is toggled and finally running 

shake is added before stopping any the walking shake. 

At the end where the required conditions are met, player can restore, that means recovering 

regular speed, losing tired shake and clearing blurry eyesight. 

 

Grabbing and Throwing 

 

Image 16 Grabbing and throwing items nodes 






































































































