
 

A guide for developing a 3D game without any prior 
knowledge 

 

Charles Maria Arulraj 
Final Year Student  

Information Technology 
Loyola-ICAM College of Engineering 

and Technology 

Chennai, India 

Mohammed Thawfeeq Ishaq 
Final Year Student 

Information Technology 
Loyola-ICAM College of Engineering 

and Technology 

Chennai, India 

 

Sherril Sophie Maria Vincent 
Assistant Professor (Guide) 

Information Technology 
Loyola-ICAM College of Engineering 

and Technology 

Chennai, India 

Abstract— This paper discusses and provides some basic 

guidelines to create a three-dimensional game without having 

any prior knowledge, i.e., as an amateur game developer. It 

gives some ideas about the opportunities available online for 

budding game developers and highlights the basic framework 

of a game software development life cycle (G-SDLC). Right 

from choosing a game engine to work on, up till deploying the 

game to the intended audience.  

Abbreviations—  

UE4 - Unreal Engine 4 

RPG - Role Playing Games 

FPS - First Person Shooter 

RTS - Real Time Strategy 

AI - Artificial Intelligence 

G-SDLC - Game Software Development Life Cycle 

Keywords— games, game development, design methodology, 

computer graphics and multimedia 

I. INTRODUCTION 
In the recent days, there have been many new 

and exciting attempts to creating an engaging 
game. All this enthusiasm and zest can be 
attributed mainly to the success of the internet. 
The internet contains all the information necessary 
for any person to start his career as a game 
developer. As a novice, it may seem intimidating 
to think of creating your own game, all from 
scratch. In this paper, we provide some ideas as to 
how you can choose a game engine to work with 
and how to find other tools necessary to finish 
building the game. And most importantly, 
distribute to the public. Before starting the 
creation, one has to decide the genre of the game. 
It forms the basis of game creation itself. The 
entire game development lifecycle [6] [9] can be 
divided into: (1) Deciding what the user wants to 
create, (2) Choosing a game engine suitable for the 
user’s needs, (3) A suitable software for creating 
the required 3D modules, (4) Designing the 
animations for the character in the game, (5) 
Music during the gameplay (if required), (6) 
Incorporating the special effects, (7) The Artificial 

Intelligence needed for the enemies or opponents, 
(8) Publishing the game. 

II. INITIAL IDEAS 

A. Deciding the genre 

First, confirm the category or the type of game 
that you want to create. There are numerous 
options available that include: (1) Role Playing 
Games (RPG), (2) First Person Shooter (FPS), (3) 
Racing, (4) Real Time Strategy (RTS), and so on. 

B. Build a storyline 

Now that you have decided on what type of 
game you want to create, we start thinking about 
what we want to present in the game. It involves 
setting up the starting point, the end points and the 
general flow from the former to the latter of the 
game [4]. You have to decide on the type of 
environment that is needed, along with the 
character design and who the opponents will be, 
along with their competitiveness compared to the 
character.  

III. CHOOSING A GAME ENGINE 
Before you begin to create the game, take some 

time to decide the game engine. In the recent 
times, there have been lots of game engines in the 
market. Some of the well-known and renowned 
game engines include Unreal Engine 4 (UE4) (see 
Fig. 1) [2], Unity, Phaser, Cryengine, etc. 
Choosing one appropriate for you is very 
important, as it sets the base of the game itself. 
You should browse to see the advantages and 
disadvantages of each game engine to see which 
specific one suits your needs better. In this paper, 
we take an example of creating a 3-dimensional 
First Person Shooter game, and we have used UE4 
extensively. One of the main reasons for selecting 
UE4 for our FPS game is due to its ease of use, 
platform independence, lots of documentation that 
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are readily available over the internet, and the 
visual scripting language (with the blueprints) that 
allowed us to pinpoint the location of the errors.  

 
Fig. 1: A screengrab of Unreal Engine 4 

IV. MODELING OBJECTS 
Choosing a modeling software to create a 

character and the various assets required for 
creating the environment is very crucial. Some of 
the available softwares include: (1) Blender, (2) 
Makehuman, (3) Daz Studio, and so on. Other paid 
softwares include: (1) Autodesk Maya, (2) Carrara 
8.5, (3) Autodesk 3DS Max, and so on. These 
softwares are mainly used for Animation, 
Character Design and Modeling (see Fig. 2), 
Rendering, Special Effects, etc. Choosing this is 
vital because we use this for many of the above 
purposes. We have chosen Blender for our FPS 
game because it is (1) free, (2) easy to use, (3) an 
extensive documentation and tutorials available for 
helping budding novice game developers. 

 
Fig. 2: A 3D model of an AK-47 gun 

V. DESIGNING THE ENVIRONMENT 
A good-looking and a graphically pleasing 
environment can bring in many enthusiastic 
gamers. While some may want it to be inspired 
form a Sci-Fi movie, or extremely realistic 
looking cities, with high rise buildings, or 

somewhere in space or deserts or even the oceans 
and seas, or to even creating their own new worlds 
from their imaginations! We have gone with a 
forest-like (see Fig. 3) setting [7] for our game. 
We have managed to do this by creating 
individual assets, that includes the field grass, a 
tall hill tree, some large Pine trees, some medium-
sized Pine trees, few screes scattered across the 
floor, a couple of buttercup flower patches, a 
patch of heather and some bog myrtle bushes. All 
these assets were modelled and designed using the 
softwares mentioned in the above respective 
sections. These assets were combined using the 
Landscape Grass Type function that is inherent in 
UE4, allows the developer to create a unique layer 
as per his requirements by combining as many 
assets possible. This function allows you to 
specify the density of each asset on the scene, and 
the start and end cull distance which is essentially 
the distance at which the assets start appearing 
and disappearing according to the user’s wish. 
This option enables users with even low-powered 
GPU’s to render and play the game with highest 
possible settings. This category is part of the 
Modeling phase, as once the assets are designed it 
does not take any significant time to get it all up 
and running. 

 
Fig. 3: Showcase of a forest environment 

VI. ANIMATIONS 
Animations [5] are the core of any game, as it 

provides a life-like image (see Fig. 4) to the game. 
It is a time-consuming and tedious process, yet a 
tiny flaw or a mistake in designing can lead to a 
choppy gameplay. We should go through each and 
every frame of the animation effect stringently to 
make sure it is free of errors. For novices it might 
be a bit difficult but it is the part to be 
concentrated upon, as it can uplift a game. In the 
end, it all comes down to patience and diligence in 
the design process.  
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Fig. 4: The gun aiming animation 

VII. SPECIAL EFFECTS 
Animations provide the life-like movements [8] of 
the game, whereas special effects give more 
realism to the game by incorporating certain 
specific actions. These actions can be triggered by 
a set of movements in the game, or at a certain 
timeline. Examples of it include the ‘whoosh’ 
effect in a car game when it uses the nitrous oxide 
to go faster, or the blood splash effect (see Fig. 5) 
when an enemy shoots at the character in the 
game.  

 
Fig. 5: The blood splash effect 

VIII. ARTIFICIAL INTELLIGENCE 
Artificial Intelligence (or AIs) can often be 
referred to as the soul of the game. It allows the 
enemies or opponent ‘bots’ to move relative to the 
position of the player itself, so as to pose a threat 
to the latter. A good AI is necessary to give a more 
competitive experience to the player. The AI 
should be diligent enough to search through the 
playing field for the user (or) player, and to finish 
its own goal, which would be to obliterate the 
main character. The AI [3] would (in most cases) 
track the player (see Fig. 6) if he comes within his 
range of sight, or makes direct contact with him 
(shoots the bot, or rams the enemy car, if it is a 

racing genre). The first step to building a great AI 
would be to understand how and what the player 
will do next, and to plan the counter-measures 
readily. A good AI will be able to simulate a 
player’s actions as close as possible. 

 
Fig. 6: Enemy AI bots chasing the player 

IX. PUBLISHING THE GAME 
What good would a game be if it is not available in 
the market, and to the game enthusiasts? There are 
numerous ways to go about publishing and 
deploying a game. If the game is intended for 
smartphone users, you can consider trying out 
Google’s PlayStore or Apple’s App Store. If the 
game is expected to be published in any of the 
game consoles, you have to keep in mind 
Microsoft’s own MS Store, or Sony’s PlayStation 
Store. You can also deploy it for traditional PC 
users using Steam.   

X. RELATED WORK 
One of the great things about Unreal Engine 4 is 
that the ease at which stunning graphics can be 
created in a short amount of time, and how it can 
integrate various assets other softwares like 
Autodesk Maya, 3DS Max, and Blender.   

The game that we have developed is a simple AI-
enabled First-Person Shooter (FPS) game which 
would comprise of one single character (also 
known as the user) stranded in a forest-like 
environment. Concepts of AI would be heavily 
used in the game to give the functionality for the 
enemy bots to target and kill the user or the main 
character. The game would consist of a health and 
armour system for the player. As the user is left 
alone in a forest surrounded only by his enemies, 
he needs to survive and kill his enemies within a 
fixed period of time. As the user’s health 
deteriorates, the armour tries to regenerate its 
structural integrity within a few minutes. The 
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player in the game would be designated to carry 
only one weapon (an AK47) that has a limited 
number of bullets. There would also be one more 
weapon (M4A1) spawned across the forest 
environment for the player to pick up. He can then 
switch between those two guns, for more 
versatility.  

Our main aim is to create a 3-Dimensional (3D) 
Game by using technologies like Unreal Engine 4, 
Artificial Intelligence for controlling enemy 
movements, Visual Scripting to create the 
blueprints, Character Design and Modeling for 
playable characters, Environment and 
Surrounding Design for fabricating a realistic 
scenario. 

XI.  PERFORMANCE EVALUATION 
Performance Evaluation can be easily termed as 
analyzing the existing system for further 
improvement. For this paper, we have taken our 
own game for this purpose. We are proud to note 
that in spite of managing to develop the entire 
game in under two months, our game has very 
good performance, especially the load on the GPU 
(see Fig. 7, 8, and 9). 
 

Efficiency: We have made one crucial decision to 
reduce the amount of GPU power required to 
render the game world. And that is the end cull 
distance. Often overlooked by many game 
developers, this feature cuts short the amount of 
assets and the objects in the world rendered 
around the player; meaning only when the player 
moves around the world, a set radius of trees and 
other objects become visible to the player. And as 

soon as he passes them, it becomes invisible 
again. After setting it to a moderate amount where 
the player can see the objects for about 30-50 
meters, this game despite its heavy graphics was 
very much playable averaging between 30-40 fps 
on a system with 4GB of graphics memory.  
 

Reliability: The game will be able to run in 
medium settings with more than 60 fps even in 
systems with 2GB of graphics RAM, without 
crashing the system. When tried with a laptop 
with 4GB of graphics RAM, it was able to 
average at a constant 90 fps on medium settings.  
 

Reusability: All the modules in our game have 
been designed from the ground up keeping 
reusability in mind. In fact, we decided to add 
another weapon to our game, on top of our 
existing AK47. All we had to do was the design 
and model of the new gun. We copied the exact 
same firing and reloading function from the 
AK47, and it seemed to work together really well. 
 

Scalability: Every part of our game has been 
commented and documented well, with some 
blank spaces left on the HUD just in case we 
decide to make any modifications in the future. 
We scaled up the number of enemies on the 
battlefield from around two to almost more than 
four hundred! It was truly stunning to see the 
combined AI in action, with the bots 
communicating together to take down the player 
character.  
 

Fig. 7: GPU Visualization Graph (x-axis - Time in ms)
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Fig. 8: Key for GPU Visualization Graph 

 

 
Fig. 9: GPU Utilization Duration 

 

CONCLUSION 
Though game development may seem a little 

bit hard, it is actually quite easy if one enjoys it 
and shares a passion for it. Our game entitled Dark 
War has served as a case study and the validation 
of a methodology specialized on the eight steps 
approach to construct the game. The steps and the 
areas segmented in this methodology turned out to 
be beneificial to develop a high quality game in a 
short period of time while having no prior 
knowledge on developing games.  

Ultimately, the usage of Unreal Engine in 
creating an FPS game turned out to be very 
advantageous to get an attractive and an elegant 
product in a short period of time. Likewise, the 
visual scripting system (also known as 
‘blueprints’) allowed us to prototype the entire 
game, and easily find out the errors by following 
the flow of the blueprint diagram. This engine 
allowed us to create extremely high quality and 
rich UI and graphics. 
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