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Foreword

My first love affair with an FPS game was in 1995. I was an intern at a local radio
station and someone had installed the shareware version of DOOM on the CD
database computer. A fast, sprawling ballet of violence unfolded before my eyes.
This was what a computer game was supposed to be like! Running around 3D
dungeons, guns blazing, blood splattering, and demons growling and scaring the
bejeezus out of me before they were being blown to bits. We didn't get a whole
lot of work done that summer. And my fate was sealed; I was going to be a

game developer.

It took me a good 4 years of modding, scripting, and 3D modeling to land a

job at a small startup game studio. Thrilled, I found myself working on a real
multiplayer FPS game as a part of a team of 15 people. Coming from a hobbyist,
do-it-all-by-yourself mindset, I remember my jaw hitting the floor as the project
manager told me some numbers over lunch. He estimated that for one single
person to create the whole game, it would take 65 years. 65 years!

In the following months, Moore's law and a relentless push for realism saw budgets
and team sizes skyrocket. Soon it wasn't uncommon for an FPS project to have a
head count in the hundreds. The would-be-indie developer inside me mourned these
figures as I pondered my secret indie ambitions and sensed those already impossible
65 years stretching into 650.

Of course, back then, everybody was building their own game engine from scratch.
Game programming books would explain in great detail how to construct your
code from the bare metal up, going into hardware specifics, the basics of rasterizing
polygons, brutal 3D math, and communicating with different brands of audio cards.
You could license a game engine, but it would set you back hundreds of thousands
of dollars. Besides, game coders loved to do everything from scratch back then (and
as a result rarely got around to finishing their games).



Then, something happened. During the early 2000s, affordable and free engines such
as Torque, Auran Jet, Crystal Space, and Ogre started popping up. Around the same
time, the idea of "gap games" revitalized the indie movement. They were of real high
quality, but were limited in scope; not your multimillion dollar production, but no
scrawny "bedroom programmer" games either. They were fantastic looking games
that could realistically be created by a small team with a good off-the-shelf engine in
a reasonable amount of time. The dream was revived.

The Unity engine was first built for the Mac game GooBall. As the story goes,

the team realized that, in the end, their game didn't show as much promise as

their game engine, and Unity3d was announced at the 2005 Apple Worldwide
Developers Conference. Initially, what Unity had going for it was the ability to run
high-definition 3D games on a web browser. When the iOS and Android support
was added, it became the engine of choice for mobile game development, and
everything just exploded. Today, Unity3d is a free, extremely popular, powerful, and
multiplatform AAA game engine. It has triggered an incredible surge in indie game
development and spawned untold indie game successes. The addition of the Unity
Asset Store allows thousands of pros and hobbyists to share and trade high-quality
scripting, art, sound, design, and services.

UFPS started out as my side project dubbed by Ultimate FPS Camera. I released it as a
small script pack in the Asset Store just to see what would happen. The response was
overwhelming. Three years later, the system has grown into a full blown FPS solution.
My team has assisted many hundreds of indies in pursuing their game ideas. We've
seen many awesome and original games take shape; some released to critical acclaim.
I've also had the privilege of working with the authors of several amazing Unity assets,
including Gabriel and Karl, the developers of ProBuilder, two incredibly dedicated
and talented guys who have put innumerable hours of hard work into their tool suite
(so you won't have to). It's with a sense of joy and excitement that I learned of this book
being written and featuring ProBuilder along with UFPS.

In this book, John has summarized not only how to take advantage of the awesome
power of Unity and Asset Store. In a casual and direct way, he explains how to arrive
at a small, complete FPS in the shortest amount of steps possible. He doesn't go into
the nitty gritty details of programming camera systems, level editors, or a combat

Al from scratch. Instead, he helps you free up time for the core activities that make
your game fun with creative game- and level-design. If you're prototyping a game or
just starting out as a game developer, the power available to you through this book,
Unity, and its Asset Store would have been unthinkable just a few years ago.

Good luck with your dream game!

Calle Lundgren
Creator of UFPS
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Preface

Unity, available in free and pro versions, is one of the most popular third-party game
engines available. It is a cross-platform game engine, making it easy to write your
game once and then port it to PCs, consoles, and even the Web, making it a great
choice for both indie and AAA developers.

Building an FPS Game with Unity takes readers on an exploration of how to use Unity
to create a 3D first-person shooter (FPS) title. Over the course of the book, you will
learn how to work with Unity's own tools while also leveraging the powerful UFPS
framework by VisionPunk and Prototype/ProBuilder 2.0 by ProCore3D. In addition,
readers will learn how to create Al characters using both RAIN and Shooter Al

After setting up the computer, you will start by learning how to create custom
weapons, prototype levels, create exterior and interior environments, and breathe life
into your levels. You will then polish the levels. Finally, you will create a custom GUI
and menus for your title to create a complete package.

What this book covers

Chapter 1, Getting Started on an FPS, will give readers a brief overview, from a
beginner's point of view, of the exciting world of Unity development for the creation
of a first-person shooter (FPS) title. We will start off by creating a project and then
set up our project by installing UFPS and Prototype. We'll also see how we can
customize Unity's layout and organize our files effectively.

Chapter 2, Building Custom Weapons, will talk about one of the most important things
in the FPS game: the weapons. In this chapter, we will create a testbed to work on
and learn how to build a weapon in UFPS from a model while also learning about
UFPS features such as UnitBanks and various weapon properties to give your
weapons a feel "just right" for you.

[v]
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Chapter 3, Prototyping Levels with Prototype, will help us take on the role of a level
designer, who has been tasked to create a level prototype to prove that our gameplay
is solid. We will make use of the free tool Prototype to help in this endeavor. In
addition, you will also learn some beginning level designing.

Chapter 4, Creating Exterior Environments, explores the various ways to add more
organic-feeling areas to your levels, making use of Unity's different terrain tools
while also adding water, trees, grass, custom skyboxes, and fog to create a complete
environment that can be used in your project.

Chapter 5, Building Encounters, will show how to create various types of encounters
that players may experience to create effective gameplay scenarios starting with a
simple turret, then creating a melee enemy using the free RAIN Al Engine as well
as a ranged enemy using Shooter Al. You will then learn how to place enemies as
well as spawn them into our scene. Lastly, you will learn how to place ammo and
healthpacks in the level to guide players through the level.

Chapter 6, Breathing Life into Levels, will explore some of the ways we can breathe life
into our levels with moving objects and more things that the player can interact with,
such as exploding barrels, moving doors, and elevators.

Chapter 7, Adding Polish with ProBuilder, will take all of the pieces we created in the
previous chapters and put them together to create a finished level. You will learn
how to upgrade Prototype levels to using ProBuilder, gaining the ability to add
materials to wall faces and create custom UVs. You will also learn how to create
materials and how to mesh your levels to create a complete environment.

Chapter 8, Creating a Custom GUI, will demonstrate how to use Unity's new GUI
system to create a custom GUI to replace the one given to us by UFPS to help our
project stand out.

Chapter 9, Finalizing Our Project, will focus on exporting our game from Unity and
then creating an Installer so that we can give it to all of our friends, family, and
prospective customers.

What you need for this book

Throughout this book, we will be working within the Unity 3D game engine that you
can download from http://unity3d.com/unity/download/. The projects were
created using version 5.0.1, but the project should work with minimal changes.

For simplicity's sake, we will assume that you are working on a Windows-powered
computer. Though Unity allows you to code in either C# or UnityScript, for this
book, we will be using C#.

[vil
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We will also be using assets that are available from the Asset Store in Unity, most
notably UFPS which costs money ($95 normally, but it also has sales where it can

be gotten for cheaper). Aside from UFPS, all of the other topics will cover how to
use a free asset to accomplish things while also discussing an easier to use asset
which does cost. Readers will use ProCore3D's free Prototype tool for the creation of
levels while also learning how you may upgrade your project to using ProBuilder in
Chapter 9, Finalizing Our Project, for advanced functionality, but it also costs money.
For enemies, you will also learn how to use the free RAIN toolkit for melee enemies
and how to use Shooter Al for ranged enemies, which costs money.

Who this book is for

This book is for those who want to create an FPS game in Unity and gain knowledge
on how to customize it to be their very own. If you are familiar with the basics of
Unity, you will have an easier time, but it should make it possible for someone with
no prior experience to learn Unity at an accelerated pace.

Conventions

In this book, you will find a number of text styles that distinguish between different
kinds of information. Here are some examples of these styles and an explanation of
their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows:
"We can include other contexts through the use of the include directive."

A block of code is set as follows:

void OnTriggerEnter (Collider other)
{
//If the player touches the trigger, and if it hasn't
//been triggered before
if (other.tag == "Player" && hasTriggered == false)
{
// Spawn a new enemy using the properties from the
// spawnPoint object
GameObject newEnemy = Instantiate (enemy,
spawnPoint.position,
spawnPoint.rotation)
as GameObject;
// We only want this to happen once.
hasTriggered = true;

[ vii ]
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When we wish to draw your attention to a particular part of a code block,
the relevant lines or items are set in bold:

void OnTriggerEnter (Collider other)

{

//If the player touches the trigger, and if it hasn't
//been triggered before
if (other.tag == "Player" && hasTriggered == false)
{
// Spawn a new enemy using the properties from the
// spawnPoint object
GameObject newEnemy = Instantiate (enemy,
spawnPoint.position,
spawnPoint.rotation)

as GameObject;

//Tell enemy to go to the player's position
newEnemy .GetComponent<NavMeshAgent> () . SetDestination (other.
transform.position) ;

// We only want this to happen once.
hasTriggered = true;

}

New terms and important words are shown in bold. Words that you see on the
screen, for example, in menus or dialog boxes, appear in the text like this: "Once
completed, select Create project."

% Warnings or important notes appear in a box like this.

a1

~Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or disliked. Reader feedback is important for us as it helps
us develop titles that you will really get the most out of.

[ viii ]
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To send us general feedback, simply e-mail feedbackepacktpub. com, and mention
the book's title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide at www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Downloading the example code

You can download the example code files from your account at http://www.
packtpub. com for all the Packt Publishing books you have purchased. If you
purchased this book elsewhere, you can visit http: //www.packtpub.com/support
and register to have the files e-mailed directly to you.

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/
diagrams used in this book. The color images will help you better understand the
changes in the output. You can download this file from https://www.packtpub.
com/sites/default/files/downloads/Building FPS Games with Unity.pdf

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you could report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http://www.packtpub.
com/submit-errata, selecting your book, clicking on the Errata Submission Form
link, and entering the details of your errata. Once your errata are verified, your
submission will be accepted and the errata will be uploaded to our website or

added to any list of existing errata under the Errata section of that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required
information will appear under the Errata section.

[ix]
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Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across all
media. At Packt, we take the protection of our copyright and licenses very seriously.
If you come across any illegal copies of our works in any form on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors and our ability to bring you
valuable content.

Questions

If you have a problem with any aspect of this book, you can contact us at
questions@packtpub.com, and we will do our best to address the problem.

[x]



Getting Started on an FPS

Welcome to Building an FPS Game with Unity! This chapter is dedicated to offer

a brief overview, from a beginner's point of view, of the exciting world of Unity
development for the creation of a First Person Shooter (FPS) title, leveraging the
powerful Ultimate First Person Shooter (UFPS) framework by VisionPunk and
Prototype/ProBuilder 2.0 by ProCore3D. But, before we get started, we first
need to get all of the resources we'll need and set up our project for success.

Over the course of this book, we will be creating a 3D FPS game similar to the
popular games in the market such as Call of Duty: Black Ops III and Halo 5: Guardians.

We will learn how we can create custom weapons of our own as well as how we
can create interior and exterior environments. After creating our environments, we
will populate them with different combat encounters for players to fight as well as
include intractable objects such as exploding barrels. We'll then customize our user
interface using Unity's new GUI system before we package our game and create an
installer to get the game out into the world!

This project will be split into a number of tasks. It will be a simple step-by-step
process from the beginning to the end. Here is the outline of our tasks:

* Project creation

* Getting started with Unity's Asset Store

* Installing UFPS

* Installing Prototype

* File organization

* Customizing Unity's layout

[11]



Getting Started on an FPS

Prerequisites

Before we start, we will need to get the latest Unity version. You can always
download it from http://unity3d.com/unity/download/. At the time of
writing this book, the page looks like this:

B PN - O RS
|~ |
€ - C' | [3 unity3d.com/get-unity/download v & Q (v} Q] 4 “a =

» (] Other bookmarks

it Apps s Bookmarks (] Personal (] Professional (] Tools @ Amazon Cloud Player [@] The Public Domain J... [5] 1041uuu™ RainmeterHub Isa ..

@ uniiy Unity Industries Showcase Leamn Community Asset Store [ ] Q

DOWNLOAD UNITY SYSTEM REQUIREMENTS

0S: Windows XP SP2+, 7 SP1+, 8; Mac OS X

Welcome! You're here because you want to downlead Unity, the world's most popular development 10.8+.

platform for creating 2D and 3D multiplatform games and interactive experiences. GPU: Graphics card with D9 (shader
Before you download choose the version of Unity that's right for you. model 2.0) capabilities. Anything made

since 2004 should work.

CHOOSE YOUR UNITY + DOWNLOAD m

RESOURCES

[2]
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Once you get to this page, click on the CHOOSE YOUR UNITY + DOWNLOAD
button (this page onward, I will be using the PERSONAL EDITION version).
Then, click on the DOWNLOAD INSTALLER option.

® 23 - oEl|
€ - C | [3 unity3d.com/get-unity/download?ref=personal & Q o % v ‘n =

i3 Apps % Bookmarks (] Personal [ Professional [ Tools @ Amazon Cloud Player [&@] The Public DomainJ.. [ 1041uuu™ [[f] RainmeterHub Isa... » [ Other bookmarks

Q unily Unity Industries Showcase Learn Community

Asset Store

DOWNLOAD UNITY SYSTEM REQUIREMENTS

0S: Windows XP SP2+, 7 SP1+, 8; Mac QS X

Hello! We know you want to quickly download and start using Unity, so let's gol 10.8+.

.L DOWN INSTALLER

Release notes System requirements Unity 5 upgrade guide

GPU: Graphics card with DX9 (shader
model 2.0) capabilities. Anything made
since 2004 should work.

RELEASE DATE VERSION ESIZE PLATFORM RESOURCES
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Getting Started on an FPS

The download assistant should be installed from your default downloads directory.
Once it is installed, double-click on the file to open it.

< Unity 5.0.0f4 Download Assistant® - =

= Unity 5.0.0f4 Download Assistant
& unity

This assistant will guide you through downloading and
installing Unity.

Please make sure you are connected to internet before
continuing the installation process, as selected components
for Unity needs to be downloaded.

Click Mext to continue.

Cance

Once there, go through the installation using the default properties. At the time
of writing, we are using Unity 5.0.0f4, but most things should work with minimal
changes but be sure to check out the book's website to check for any errata.

Since it needs to download Unity, this process may take some time.

Project creation

At this point, I assume that you have freshly installed Unity and have started it up.
Follow these steps to create a new project in Unity:

1. With Unity started, go to New Project. Enter a Project Name value such as
FPS Game - Chapter 1 as that's what we are making and the chapter we're
making it for, or whatever you want to call your project. Select Location of
your choice somewhere on your hard drive and ensure that you have your
game set to 3D. Once completed, select Create project. At this point, we do
not need to import any packages as we'll be doing it manually.

[4]
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< Unity 5.00f4

Projects  (Get started

FPS Game - Chapter 1

C:\Users\John\Documents

3D 20

Q community  Documentation  Tutorials

2. Here on, if you see the Welcome to Unity pop up, feel free to close it as we
won't be using it. At this point, you will be brought to the general Unity
layout, which should look as follows:

@ Unity Personal (64bi1) - Untitled - FPS Game - Chapter 1 - PC. Mac & Linux Standalone <DX11> = ol
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I'm assuming you have some familiarity with Unity before you read

this book. If you want more information on the interface, please
i visithttp://docs.unity3d.com/Documentation/Manual/

LearningtheInterface.html.

Getting started with the Asset Store

Since Unity 3, the Asset Store has been similar to Apple's/ Android's app stores,
except, instead of apps, you can buy prebuilt assets that can be imported directly into
your project. We will be using this in our project; but, before we do so, we will need
to have an account, that can be created using the following steps:

1. To open the Asset Store via Unity, we can go to Window | Asset Store from
the top toolbar.

You may also open the panel by pressing Ctrl + 9 (command +
9 on Mac). If nothing happens, make sure Unity is focused on

. window by clicking on the program and trying again. If you

% prefer working outside Unity, you may also go to the Asset
L Store website at https://www.assetstore.unity3d.com/.

However, you'll need to download assets from Unity via the
Download Manager, which you can learn about from the link
given later in this chapter.
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2. Next, go to the top-right corner of the panel and click on the Create Account
button. Fill out your information and click on Create account at the bottom of
the screen.

3. You should receive an activation e-mail shortly after you submit the form.
Open it and click on the activation link provided to verify your account.
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4. Once this is done, go to Log In from the top-right corner of the panel and
enter the information you put in when you created the account. If all goes
well, the top-right corner of the window will change to reflect that you are

logged in.
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With this, we can download and purchase assets from the Asset Store!

Do not be concerned if you do not see 11 by your account, it just shows

that I have a Unity Pro account.
A

For more information on the Asset Store and how to navigate using it, visit
http://docs.unity3d.com/Manual/AccessNavigation.html.

Installing UFPS

Creating a game completely from scratch takes a considerable amount of time.
Creating a first-person shooter relies on having a lot of knowledge as well as
problem solving with things such as physics, mathematics, graphics, and
programming. Now, books of each of these subjects could have been written
based on it; but we are assuming that you want results in the fastest amount
of time possible.

Rather than taking the tens of thousands of hours it would take to create it from
scratch, we will leverage the very popular Unity add-on UFPS (Ultimate FPS)

from VisionPunk. It will give us a solid foundation to create our own project with
hundreds of parameters, which we can customize to create a project exactly the way
we want it to be.

It's important to note that UFPS does cost money. But considering that a solid game
programmer generally makes $50 or more an hour, the amount of time saved really
makes it a worthwhile investment.

Now that we are logged into the Asset Store, let's purchase and install UFPS:

1. Now, from the search bar directly below the login information, search for
UFPS. You should see an icon that looks similar to the following:

UFPS : Uimate FPS
Complete Projects/Tempil.
VisionPunk

* ¥k Kk

595
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2. Click on the first option, which will bring you to the following page:

a
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~
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3. Now, click on the Buy button and purchase the asset. Once it is purchased,
the screen will change the Buy button to a Download button. You can click
on it to download the asset and bring it into your project.
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