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1 SUMMARY

This document presents the proposal for the development of a sntalbes videogame

developed usingtate of the art tools such as 3D Max or Unreal Enginthié, game will

feature basic elements in most areas of development such as 3D modelling and programming,
game design, interactive storytelling, basic Al, testing and planning. Most efforts willdiocus
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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, mugi@me design as a new discipline, storytelbmgl so

on. Nonetheless as a commercial product there ai rsiore workload required in order to
fulfill success such as marketing, management or business intekigenc

¢CKAAa CAYLlf 553NS5 &eteiop dINSgasOusinglaMiBdgie8ge Reahnolbgies
publicly available covering all development aspects from design, modelling, Al, scripting,
packaging and deploying.

Videogames development therveys the indepndent work of those developers giving a
new experence, 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 prothdeexperience 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 performancEae story represents the sequenof 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.

Mechanicgepresent the core of a gaméhey are the rules, constraints andenactions 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 gamekgyarhich 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 ofhis project is then tadevelop a small scope videogame filling important
components on each componeaof 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 contextaabrief explanation on the game to be
developedon, all used toolsand how it compels with all the competencies developed during
the course section three displays a one pager of thengameant 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 idignment with the provided competencies, section six
aK2ga || OoNBF{R2gy 2y LIXIYyYyAy3d aKz2gAy3ad Gl aia
how is time going to be spent on these tasks and its alignment divided into proposed
deliverables, section sewmeexplains 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
2NRSNJ (G2 Fdf FAE LINRP2SO0GQa 202S00A@Sas aSOi0Az
workload.



Memory Documentg Luis Carlos Moyano Medina

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, 3D modelling, gameesign,
storytelling, management and so on. Successapiplying 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 eghibrer
this course, will be a first person 3D losing garakked (provisionallyirthday simulation
Where a character will run away from NPC characters and when available will launch them
projectiles in order to pass them by.

9ELJ I Ay SR dzLithis gdni@ Kad befb@ken dodniaditbllowing:

1. AestheticsAs 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 playfeel 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 whdHikiaomorj as
defined by [2] WikipediaJapanese term to refer to the phenomenon of reclusive
adolescents or adults who withdraw from social life, often seeking extreme degrees
of isolation and confinemenAs aHikikomorithe main character suffers from
anxiety whenever is close to another pens Nonetheless game events happen
during his birthday, and many people are coming home to celebrate it.
3.aSOKIFyAOayYy hyoOS (KS LX 24 Aa adldSRxY LX LI e@&s
avoiding people all around the house by way of hiding or throwing thatghem
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
LIS2LX S YR AGSYa (G2 GKNRg RSONBIAS 3INI Rdz
measured by survived time.
4. Technology: This game will be developed by using Unreal Engingatiesk 3D
Max, Adobe Photoshop argimilarsoftware, it will be deployed on PC platforms and
will be playable on keyboard and mouse.

Unreal Engine 4 from [3] Unreal technolog@ssstated by themnreal Engine 4 is a

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

devel opers. From 2D mobile games to console bloc
some restriction s and it also provides free C++ source code to adapt it to any title if
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required. It doesndt only provides a framework f

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 generating any 2D
texture for HUD Art.

10
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/ GAME PREVIEW

CKAA LINBOASEQa F2NXNI G Aad oFaSR dzalRy wc6 w23

1. Game Title: Birthday Simulation.
2. Platform: Windows.

Age groupi7+

Game summary:

As aHikikomorithe player is a persowho 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.

Gameoutline:

As aHikikomorion 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 orr@onmy

or closets or throwing them items spread around the housénagjars, 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 aralpabat
means game @, 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 @® home, itis 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 regulaituation.
Simple mechanics.
Easy to play and understand.
Similar games:

- Boogeymarg Barry McCabe.

- Emily Wants to Play SKH Apps.

- Goat Simulator; Coffee Stain Studios.

11
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8 OBJECTIVES

C2NJ KA&a RSINBSQa FAYIFE LINRP2SOG adigi@ith¥2ald AY
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 cdae@dollowing provided
O2NNBOiGA2Yya YR 3JIdzZARStAYySa o0& GKS dzyA JSNA

2. DevelopaF Ayl f YSY2NE O2ydFAyAy3 Fff RSOSt 2LISFH
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
0KS adzoeSoiQa GAYSaLl yod

4. Develop the foundational structure for the game to be playmatcessfully on the
target platforms using state of the art technologies such as Unreal Engine 4 or 3DS
Max.

5. Design anefficient visual environment using smooth blend aesthetics in order to
achievea compelling universe fun and pleasant to play.

12
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O JUSTIFICATION

This presented project holds a strong relationship with this degreenost of its subjects,
nonetheless just the following will be featured and described: VJ12BBgramacion |,
VJ1208 Programacion Il, VJ121®isefio 3D, VJ122FKiotores de Juegos and VJ12Psefio
Conceptual de Videojuegos.

9.1 VJ1203- Programacion |

CKA& adzeSOoiQa YIAy 3J2Ft Aa G2 G§SIFOK (KS 7¥d:
approaching incrementally to the basics on code syntax, compiling,gdghy and efficiency.

¢CKS F2ff2gAy3 02YLISGSyOASa 2FFSNBR o0& (KAa &
objectives serving them as means to be accomplished:

- I1B03- Capacidad para comprender y dominar los conceptos basicos de matematica
discreta, logica, algoritmica y complejidad computacional, y su aplicacion para la
resolucion de problemas propios de la ingenieria.

- IB04- Conocimientos basicos sobre el upoogramacion de los ordenadores, sistemas
operativos, bases de datos y programas informaticos con aplicacion en ingenieria.

Since moving towards the objectives of this project means to develop a videogame,
knowledge on its fundamental elements, aodmprehension 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 calculos que requieran almacenamiento de resultados intermedios en
variables atendiendo a un uso correcto de los tipos.

- 1B04 - Implementar programas que hagan uso de estructuras de seleccion
(posiblemente anidadas): sentencias condicionales y sentencias de seleccion mdultiple.

Having the ultimate goal of this project to develaprideogame 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.

13
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9.2 VJ1222- Disefio Conceptual de Videojuegos

The main goa 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 elemduotaamentales y
desarrollar la comprension de cudles son las claves que determinan su funcionamiento
y desarrollo

- G10c¢ Creatividad.

Since moving towards the objectives of this project means to developdeogame,
knowledge on its fundamental elementnd 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, G106 Disefiar escenarios y entornos equilibrados para el desarrollo del juego

- E15, G106 Disefar sistemas de equilibrio entre las mecanicas de juego, los objetivos a
cumplir y los posibles conflictos dentro y fuera del juego

Having the ultimate goal dhis project to develop a videogame from scratch using state of
the art tools, knowledge on keeping balance on mechanics and its possible conflicts,
objectives andalanced environments and how to design and maintain them represent key
skills to develop this project.

9.3 VJ1208- Programacion Il

This subject is oriented towards teanh the set of techniquesegarding slightly more
advanced programming concepts such as recursion, using data structures , implementing unit
tests and so on.

| F gAy3 &a2YS 2F (KA&a adzowaSoiQa 202SO00GAGSa | &

- IB03- Capacidad para comprender y dominas kconceptos basicos de matematica
discreta, logica, algoritmica y complejidad computacional, y su aplicacion para la
resolucion de problemas propios de la ingenieria.

- IB04- Conocimientos basicos sobre el uso y programacion de los ordenadores, sistemas
operativos, bases de datos y programas informaticos con aplicacion en ingenieria.

14
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Being them the same competencies as the latter subject exposed, its learning results are
slightly different:

- IB03, 1BO4 Dadas unas especificaciones, disefiar e implemeumtaprograma de
tamafio pequefio acompafnado de baterias sencillas de prueba

- IB04 - Implementar librerias que permitan reutilizacion de codigo en problemas
sencillos.

- 1B04- Utilizar implementaciones estandar 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 VvJ1216- Disefio 3D

This subject andstlearning results areorefor 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 geate 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 obgctives of this subject is stated as the following:

- EO04- Capacidad para el disefio y la creacién de elementos gréficos.

- IRO7- Conocimiento, disefio y utilizacién de forma eficiente los tipos y estructuras de
datos mas adecuados a la resolucion depwrblema.

The key elements provided by this subject aeility on developing graphic assets as
efficiently as possible

Some of the learning results from having coursed it are:

- EO04- Analizar las caracteristicas técnicas de las herramientas de disefio 3D
- EO04- Usar aplicaciones de modelado tridimensional para videojuegos.

- EO4,IR07, IREEXxplicar los principios que permiten la definicion de elementos graficos
tridimensionales.

15
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Keeping in mind, a significant workload on this game consists on elab®fat@odels 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 knowledje to get further and meaningful results.

The objectives of this subject is stated as the following:

- EO08- Capacidad para disefar y construir modelos que representen la informacion
necesaria para la creacion y visualizacién de imagenes interactivas.

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

- IR14- Conocimiento y aplicacion de los principios fundamentales y técnicas basicas de
la programacioén paralela, concurrente, distribuida y de tiempo real.

Some of the learning results frohaving coursed it are:

- E12, G09- Evaluar las caracteristicas técnicas de los motores de juegos como
tecnologia para la creacion de videojuegos.

- E12, IR07, IRXJsar motores de juegos para la creacién de videojuegos.

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

10 ScHEDULE

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

TO1:Elaboration of a technical proposal which clearly explains the objective wotksks,
procedures and planning.
TO2: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.
TO3:Programming a first person movement system: This includes the following:

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

0 Interacting with items by turning towards them.

o Opening contextual menus for items on interacting with them.

16
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T04: Contextual menu for PC platforms:
o Windowed or fullscreen mode.
0 Resolution set.
0 Mastervolume control.
o Keyboard bindings.
TO5:. aAO0 'L O0SKIF@GA2NBR T2N) bt/ Qay
o Finite states machine to define its behaviors.
T Idle.
T Monitoring.
T Chasing.
T06:Develop a seeking system based on vision angles for Al agents.
TO7: Develop a grabbing and throwing systdrased 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 Al agents.
T10: Introduce music and sound effects provided byegral sources based on the game
interactions.
T11 Realization of a presentation featuring all the developed work oriented towards
RSTFSYRAY3I Al 0SKAYR (GUKS RSINBSQa GNARAodzyl f o

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

Table 1: Tasks and objectives alignment.

Objectives Tasks

OBJ1 TO1

OoBJ2 All

OBJ3 T11

OBJ4 TO3¢ TO7
OBJ5 T08, T09, T10
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Table2 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 | HO1 | HO2 | HO3 | HO4 | HO5 | HO6 | HO7 | HO8 | HO9 | H10
TO1l | 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 deiling all work done providing documentation and
access to all required source files.

D03: Final Presentation; Document featuring the developed work in an adequate
F2NXIFG F2NJ GKS RSINBSQaE (GNRodzy I f o

DO04:First prototype: Includes T0O3 fully developed.

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

DO06:Third prototype: Include305 and fixes.

DO7:Fourth prototype: Includes TO6 and fixes.

18



Memory Document¢ Luis Carlos Moyano Medina

- DO08:Fourth prototype: Includes TO7 and fixes
- DO09:Fifth prototype: Includes TO8 and fixes.

- D10:Last prototype: Includes Release candidate package.

The following tables shows the alignmenttiveen tasks, deliverables and its respective
delivery half period.

¢l ofS oY 5StAPUSNIroftSaQ aOKSRdzZ S drata |If

YR

11 METHODOLOGY

Methodology to develop the project will be agile, in order to ensure the best project possible,
the key aspectsf management will be the following:

1. Biweekly releases.
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g AGK

possible any potential troubles.
3. Continuous testing.
4. Incremental and iterative development.
5. Product backlog.

Keepingl K A &

322R

LINF OGAOSa

AY YAYR RdzNRy3

increasing reduction on possible troubles.

12 ASSETS AND RESOURCES

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

Table4: Tools insights.

Tool Purpose Details
Trello Public task| Trello is a public card system which can be f
tracking customizable, accessible for team members and freg
can be right customized to create public task boal
time tracking tables, and keep information flow alwg
updated and smooth.
Unreal Game engine UE4 is a state of the art set of tools and elements m
Engine 4. to fast development of videogames.
Autodesk | Modelling, 3DS Max is a state of the art modelling tool to desig
3DS Max | mapping. objects easily exportable to any game engine.
Adobe 2D assets Photoshop is the best software to reproduce, create
Photoshop | creation. correct 2D bitmap renders, useful on any situation.
Microsoft  [Text editing Microsoft Word is a powerful text editor required
Word develop all the required documentation.
Microsoft  [Slideshows editing |Powerpoint is a slideshow editor useful to deve
Powerpoint presentations as the one required by this project.

20
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The following table aligns the stated tools with its tasks:

Table 5: Tasks anddfs alignment.

Task Tool

TO1 Microsoft Word

T02 Microsoft Word

TO3 Unreal Engine 4.

T04

TO5

TO6

TO7

T08 3DS Max.

TO9

T10

T11 Microsoft PowerPoint.
13 Risks

The main risks for this project to find closw@me from two main events: Time atechnical
resources, nbbeing able to meet a deadline tack of any resource during the project such
as acomputer or a piece of software.

In case of any unmet deadline, the emergency routine will be doubling up efforts on the next
guarter and deliver later. In case of any technical resource lacking, a cavitulhe tutor
will be held in order to find a creative solution
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14 PROJECT DEVELOPMENT

During the project developmerall taskswvere 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 doemtwhich will all be clarified.

The resulting tasks lists project went by became the following:

TO1:Elaboration of a technical proposal which clearly explains the objective work, its tasks,
procedures and planning.

TO2:Elaboration of a final memory which gathers detailed explanations on all the realized
work, it contains explanations, documentation and fittadughts.

T03:Design a short game.

T0O4: Programming a first person movement system

TOb: Contextual menu for PC platforms

T06:In Game HUD.

TO7:.. FaA0 'L O0SKIQGAZ2NE FT2Nl bt/ Qao

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

T12: Animating the different states for Al agents.

T13: Introduce music and sound effects provided byesral 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
RSTSYRAY3I Al O0SKAYR (GKS RSINBSQa GNAROdzy | f @
First couple of taskeecame developed inrder 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 cCreating a first person c haracter

As TO04 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 carseethrough it.

Breaking that description inteequirements lead to:

Receives input.

Interacts upon received input.
Uses and exploits camera features.
Responds to collision events.

»owbdpE

Unreal Engine 4 provides a framework to further develop those requirements in an organized
manner. The way player receivieput 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.

veen the input behavior and the

Kl debugResetScene

2l pauseStuff

+ + + + + +

ol breakGift

4 pxis Mappings + @

o MoveForward

2N MoveRight

2N LockUp

o Turn

Imagel Input mappings
In order toadd custom mappings; select Edit > Project Settings > Input.

On the left of mappings there is+abutton, 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 werset as following:

Move Forward
Move Right
Look up

Turn

HowbhPR

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 lighbnly
required to set ondutton for each extreme of a normalized segment, as such, moving along
an axis translates to retrieve a value along an axis with rangehp

It is also remarkable that mapping are not necessarily attached to a specific button, rather
than that they are bstract and can be attached to different buttons and interaction devices.
This let developers to seamlessly support keyboard + mouse and Gdroeptollers at the
same time.

| Gamepad Right Thumbstick X-Ax + [ElE x

Image2 Input mappings breakdown

Input receiving

Onceall mapping 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.
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_J Add Movement Input

€ InputAxis MoveForward

Image3 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.

€ InputAction breakGift
J Is It Cool to Break Gift © Break Gift
Pressed > < Branch
Released p ————__ p »P — » True B »
Key Target | g..gl’] Is OK Condition False Target -;.E["|

Out Gift Gift

Image4 Breaking gift node

As events that can be picked from wherevtes 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 preghRClick which will open a contextual menu,
select Add Blueprint and select Character as parent Class

Image5 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 so®h possess it

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

Image6 First person character template

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

| kdkita(self) P Player(self)
4 B CapsuleComponent (Inherited) CapsuleComponent (Inherited)
R, ArrowComponent (Inherited) R, ArowComponent (Inherited)
 Mesh (Inherited) ¢ Mesh (Inherited)
“ § CharacterMovement (Inherited) 4%y FPC

#&, HoldObjectPivot

& PostProcessManager
® closeDistance

“ § CharacterMovement (Inherited)
&' PhysicsHandle

Image7 Attached components for custom FPB
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As expected each component has its own parameters for locatuihe 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 CapsuleHalf Height: 150
o Capsule Radius: 34

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

o Field of View: 115°

o0 Aspect Ratio: 1.777

Scenecomponent - Location (Local): {4640, 110}
(HoldObjectPivot)

CapsuleCollision - Shape:

(closeDistance) 0 Sphere Radius: 512

Scripting Character

Grabbing item
Get HUD and add to viewport Player Movement & faytaat for grabisligatijeg throwable ]
e o abfifig collision
| _m— spe&itMivee Anger Belu e —_— =1 E‘J

e

= P

J@l Wiing billboard invisible

walkShake

o —
®d anger when a giftis spawned

Image8 First person character blueprint overview
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All character scripting can be resumed above on the displayed imagement functions,
running, picking items, updating monitoringriables, 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 pravithe best approachas seen on the image below
using the MoveForward Event explained abdwemoving backwards and forwarthe axis
value is provided, then using the Forward Vector (a normalized vector that points towards the
OKI NI OiG SNB Q wsha8déd) intérnally thi® BodeSnyiltiplies the axis value with the
Character Movement component speehd calculates movement using Euler Integration for
vector position [12]:

WherePis a position vector made from 3 floats {x, y, z} ®lislanother 3D vector determined
by the scalar product of the forward vector and the axis valigng the same principle, but
using the right vector instead of the forward one solves the problem of moving left and right.

| Add Movement Input

I3 |
Target [ self]
< InputAxis MoveForward _ @ World Direction < On Walk Shake
> i

® alue

Axis Value @ O

| Get Forward Vector
~ @ InRot Return Value @
_J Get Control Rotation

— f/* Add Movement Input
Target [self|  Return Value @ :

Image9 Move forward node breakdown

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

Scriptingpitch and yaw
Character can be rotated by scrolling the mouse or using a gamepad stick, both devices
provide smilar data since for both of them, their horizontahd verticalaxisare 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 variablhesensitivity,
respective Yaw and Pitch controllers become updated.

J Add Controller Yaw Input

< InputAxis LookUp

Imagel0 Turning nodes

Running
Running action receives @essedevent and increment character speed until a Released

event is called, nonetheless as explained on the Designed chapter, running comes with a price
which makests scripting a bit more complex; on pseudode the basic algorithm for running

would be as fdbws:
WA D ¢ ¢ WOWOHE Qig Q0
08 60 Qi MEEDODIWODROOOS 1'QQQ
0 QBN a AIAIQQ
0RO 0o QG G N A0
O QOEHW QQ
OR A 6 @RI 'QBEQ EE BONH'NVY S ¢ ¢ QHVDWIOQREQ N Qi QQ
08 0 Q1 NEEDODHON@R & 1 QERNOR QQQ
Y 'Q'Q 66ah AT@RQ

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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Imagell1 Running breakdown

Basic linear interpolation on a segment means to determigeralue between point$xi, yi}
and{x?, yo} havingx provided and its formula is determined by:

: —Z W

W W “
Unreal Engine provides a Timeline component which provides inteipolaalong a
normalized axis (curve or linear) during a provided time frame by updatirty, ittis gives
the opportunity to create two Cartesian points to interpolate on and also the interpolated
variablex leading only the need to create the formula tetdrmine the requiredy value.

Imagel2 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
Addingcamera shake is a regular and very straightforward process in unreal engine, mainly
two components are required; a Camera Shake component and the activation methods.

ddNew~ & Import [B Save All & & Content » Blueprints » Character »

ders ONRELEER ccaich Character

I £000%

ke walkingShake  ltemsRoc

Imagel3 Camera shake blueprints on explorer
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On the component browser Camera Sh&laeprintscan 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.

Cdzy R YSyGlFfte GKSAaS WadstilhtiSredistanczanSanylagigind LI NJ Y
frequencyor duration of an oscillatioio 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:

4 Oscillation scillation

0.

5
:
EOQO Offset Random »
EOD Dffset Random v
EDD Offset Random v

0

b R
4 Anim Shake 4 Anim Shake
Anim Play R

Imagel4 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 advantdigts superior speed if

he keeps moving and during a second after stopping. The implementatidvecsegen on the
following image.

31
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Imagel5reducingspeed and adding shake

As seen above, the first thing to do is setting an aasable to safely lerp, then a lerp is
performed between current speed and slowest omigen blur is toggled and finally running
shake is added before stopping any the walking shake.

At the end where the required conditions are mplayer can restore, tht means recovering
regular speed, losing tired shake and clearing blurry eyesight.

Grabbing and Throwing

Imagel16 Grabbing and throwing items nodes
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