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Introduction

Good day my dear reader! Wherever you are coming from, whatever time you are reading 

this book of mine, I’d like to greet you and say, “Welcome to the world of 3D game!”

Game is something that is been enjoyed by anyone. Whatever gender you are, 

whatever age you are, wherever country you came from, there is always a chance you 

have already played a game. It’s just that now, many games are already digital.

From physical games to digital, from pixel or 2D to 3D, games already have a long 

history. They have even developed lots of genres and types along the way.

We are now in a time that most of the games developed are in 3D. Even the past 

popular games like Mario Brothers have been adopted to 3D for the new era.

But creating a game is divided into two parts: designing and development. In this 

book, we will discuss the designing part.

In this book, we will talk about how to create a basic 3D game environment using 

Blender 3D – from modeling, to texturing, and adding lighting.

So, let’s start learning end I hope you enjoy this book!
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CHAPTER 1

Getting Started
Good day, dear readers! Welcome to Chapter 1 of my book, which is about getting started 

creating game environments in Blender 3D.

Here we’re going to talk about what exactly a game environment is, the role of a game 

environment, and the skills needed to make it in this field. We’re going to talk about 

some tools that will be able to speed up the process, too, in creating your project with 

Blender.

So, that’s enough for our introduction – let’s get started.

�Game Environment
Igi-global.com defines a game environment as being a dimension that brings game rules, 

objectives, subjects, and theoretical aspects together as a whole to provide an interactive 

flow of activity.

This means that a game environment isn’t just the appearance or the graphics that 

you can see in the game. When you say game environment, it involves the rules, purpose, 

and target – meaning the whole mood of the game.

You might also encounter the word level design and be confused between the two, 

as I used to be. Level design is about the challenges that the player will encounter in the 

game while game environment is about the aesthetics, architectural design, and mood 

you will create in the game.

In game design, you should be able to convey your feelings to your target audience or 

player.

Note  “Environmental design establishes the world.” – Josh Byser, Level Design 
vs. Environmental Design at Medium.com

https://doi.org/10.1007/978-1-4842-6174-3_1#DOI
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�Game Environment Artist
Let’s now proceed to discuss the role of an environment artist, as well as the skills and 
tools needed for this position.

A game environment artist is the one who creates the world of the game. For 
example, if you create a game with a cooking simulation theme, he or she is the one 
who will create the restaurant feel with vibrant color. Ah! Don’t be confused when you 
see the term prop artist. In the given example theme, restaurant game, a prop artist is 
the one in charge of creating the game assets like dishes, chairs, etc., but the position of 
prop artist depends on the studio. Their jobs can also be done by a game environment 
artist. In other words, it means creating game assets that pertain to every object that can 
be seen in the games; creating game rules; creating a game system that is the flow of 
the game; and creating a game concept, which is the idea of the game or the story of the 
game and all fall under the game environment artist role. But depending on the studio 
you are working with, you can divide it into different to increase efficiency in each area. 
For example, if you hire someone for concept art only, you can create a concept for a 
game that can attract many target users. This is usually done by big studios to create an 
outstanding game while some indie game studios only assign that listed role to one or 
two artists because of a lack of budget; and in some indie studios, they will hire artists 
and randomly assign tasks based on what the artist can do.

�Game Environment Artists’ Skills
So now, let’s talk about the skills necessary for a game environment artist. According to 
Robert Hodri, a senior 3D artist and environment artist at Id Software in his article at 
Arstation.com, having a passion for video games and art in general would be a plus for a 
game artist.1 I’d like to add, if you have the passion, then working with games will not be work 
for you, but rather play since that’s what you love, though this isn’t required by companies.

Since those who create a game environment or game assets are also called artists, 
creativity skills are obviously present. Don’t worry, everyone is born with creative skills. 
It just so happens that not everyone has been able to harness this skill of theirs as they 
grow. Just like communication skills, creative skills must be trained as you grow up so 
they will not be lost. If you ever feel that you have already lost them, don’t worry. You can 
bring them back by practicing again with them.

1�https://magazine.artstation.com/2017/03/game-environment-artist/

Chapter 1  Getting Started
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Next to creative skills are communication skills. There will be a time that you will 

communicate with different types of people. Without this type of skill, you might fail to 

deliver your idea to your team. You also need to have the ability to work independently 

because there are times that you will work alone. So, in other words, you should be 

flexible. This means that you can easily adapt to what the projects need.

Communication skills are one big asset. The flexibility to easily adapt to sudden 

changes in plans and time management are also essential, especially if you have other 

things that you’re doing aside from creating games. Also important is decision-making. 

You need to learn to decide when to say yes and when to say no. I guess you don’t want 

to die before your game get sick in the market, right? It’s just a joke but to remind you to 

think of your health, too, and not just sit in front of a computer 24 hours a day and drink 

coffee. You need to learn patience also. Yeah, patience is a skill now!

As you probably notice, I discuss more about soft skills rather than technical skills. 

Remember, technical skills can easily be learned, but soft skills need to become habit 

before they become part of you.

�Game Assets
Game Assets. I already gave a sneak peek of game assets, but what exactly are game 

assets? Game assets are anything that is part of the game: objects, scenes, materials or 

textures, lighting – everything is called game assets.

�Essential Technical Skills
Let’s talk about the technical skills that could help you increase your productivity in 

creating a game environment.

Since we’re creating a game, number one on the list is the game engines. Learning the 

game engines will help you know how your props or assets will be implemented. We have 

tons of game engines around here nowadays. Popular ones are Unity3D, Unreal Engine, 

and CryEngine. We also have open source game engines like UPBGE and Armory3D.  

They are both a base in Blender, so making a game asset from Blender and importing it to 

these two will not be hard.

Chapter 1  Getting Started
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If you already want to create more outstanding textures and materials, Photoshop 

and Substance Painter are there to assist you. These two software are capable of helping 

you to create more creative texture since they have features that are specifically for that 

part. Blender has its own features that can be found in texture workspaces, but I will also 

introduce these to you so you can have options.

Although Blender also has its features for sculpting that can be found in the Sculpting 

workspace, I’d like to introduce to you these two: Zbrush and 3D Coat. If you want to create 

more stunning assets where you need to sculpt, like in characters, you can use them.

Just take note that Photoshop, Substance Painter, Zbrush, and 3D Coat are all paid 

software. If you want a free one aside from Blender that you can try on, here are some:

•	 Gimp is a free open source software that is known to be an alternative 

to Photoshop but I can say that in order to create texture and 

materials here, it’s not an easy task unless you have already mastered 

this software.

•	 SculptGL is a free web application that is an alternative to Zbrush 

and 3D coat. You can visit it here: https://stephaneginier.com/

sculptgl/ and since it was a web application, you can’t use it without 

internet but I like it as an alternative one. It’s easy to use.

Well, the above list contains options for you, but this book will focus on creating 

game environments with Blender3D. So, in the end, we will be with Blender 3D.

�Types of Games
We also need to know the different types of games before we start creating a game so we 

will know what type of game we will create, who will be our target, etc.

In general, we have three main types of games: Party Games, Tabletop Games, and 

Video Games.

When it comes to video games, we also have different genres. These include:

•	 Action-Adventure games: A combination of core elements of action 

and adventure.

•	 Adventure games: Where its main elements are focused on an 

adventure theme.

Chapter 1  Getting Started
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•	 Escape games: They are a kind of game with settings of a locked room 

and you will find a clue on how to escape from it. It’s a sub-genre of 

adventure games.

•	 First Person Shooter (FPS): This is a game that is centered in a 

weapon-based combat in a first-person perspective. The player sees 

the game through the eyes of the main character of the game.

•	 Third Person Shooter: Here, the player can see the game in a  

third-person perspective. This is a game where you can see the main 

character fight and move rather than see what’s the perspective of the 

main character.

•	 Multiplayer online battle arena: A sub-genre of strategy games. For 

the best description, think Dota 2 and League of Legends. Yeah. Those 

kinds of games where there are players teaming up, creating two 

teams to fight against each other online.

•	 Platform games: This is a sub-genre of action games. This type of 

genre focuses on games where the player must jump or climb to 

avoid obstacles in the suspended platforms. Its features often involve 

uneven terrain that has different heights.

•	 Real-time strategy games: This is another sub-genre of strategy 

games. In this game, the two players will protect their assets by 

constructing new assets/units or destroying the other player’s assets/

units.

•	 Role-Playing video games (RPG): This is where the player controls 

the main character of the game toward a certain goal in its game 

world. Legend of Mana and Pokémon are some good examples.

•	 Simulation games: This type of game is created to simulate a real-life 

scene.

•	 Sports games: Games where its main elements are focused on sports 

themes.

•	 Casual games: Games with simpler rules, simple gameplay, and 

shorter sessions. It’s usually targeted to the masses more than a 

specific audience like the other genres.

Chapter 1  Getting Started
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•	 Flash games: Games that you can play in the browser. They are 

usually made with HTML5, CSS, and JavaScript. But now, there are 

also some game engines that can help you easily create web-based 

games like Godot Engine.

•	 Mini games: These are the small games usually included inside a 

video game. You can call this a bonus game or side game.

•	 Alternate reality games: These are the kinds of games in which the 

main platform is the real world while the player gets instructions 

from different forms of media. For example, someone sends a fax of 

page 1 of a manuscript or novel that is soon to be published. Some 

may reject it because it was just a piece of paper, but some notice 

that there is an anomaly in the words and try to decode it, search it, 

and see that there are instructions in it indicating what to do next 

and so on. A real-life example of this was the game Year Zero.2 There 

are no announcements about the game. For players to be able to 

participate, they must realize that on the back of the Nine Inch Nail 

2007 European tour shirt, there is a code that will reveal the word  

I am trying to believe and after they search it, they get this website – 

IAmTryingToBelieve.com – about strange phenomenon and the 

game continues.

•	 Augmented reality games: Pokémon Go. Yes. If you played Pokémon 

Go, you know how these kinds of games work; but okay, I’ll also 

explain. This kind of game is like a mix of the real world and virtual 

world.

There’s a lot of types of games around here nowadays. As technology evolves, games 

evolve too. There might be some types that I’m not able to list, but at least we have some 

here and can consider them as we can think about when we start to create a game.

2�Extra Credits: ARGs https://www.youtube.com/watch?v=tiU4AYPdIOw
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�Low Poly vs. High Poly?
Low Poly vs. High Poly? There’s a lot of this question on the internet, but is there really 

such a thing as low poly vs. high poly? Okay. Let’s start by defining each term.

The word poly comes from the word polygon, which is a two-dimensional shape 

made of straight lines and angles. In mathematics, a polygon is a closed shape where the 

sides are all in line segments, and each side must intersect with exactly two other sides 

but only at their endpoints. We also have different types of polygons, and they are named 

based on how many sides they have. In Blender 3D, polygons are shapes with three 

or more sides defined by three-dimensional points called vertices, connected by lines 

called edges; and the interior region of the polygon is called faces.

Polygons, in theory, can have any number of sides but are commonly broken down into 

triangles for display. In general, the more triangles in a mesh, the more detailed the object is 

and becomes high poly but becomes harder for the computer to display it. In order for you 

to optimize the whole scene, the number of triangles in the scene must be reduced, by using 

low poly meshes.

What is the basis if one object is a low poly or a high poly? Well, the answer is 

unknown. What? Unknown? Well, not exactly unknown – just like there is no explanation 

for it. What I mean with this is there is no definite basis if one object is low poly or high 

poly. An object will be called low poly or high poly depending on the poly count or 

number of polygons used in your game asset in relation to first, its target hardware; 

second, the kind of game you will create; third, the position of the game assets in your 

game environment; and fourth, the hardware you will use in creating your game. Let me 

explain it further.

The game Super Mario 64 is considered low poly at this time, but during its release, 

it was a major achievement. This is because as time passes by, technology advances and 

standards in the design also become higher than before. This is why what we called high 

poly before is low poly now.

Both high poly and low poly have their own parts. High poly is important to achieve 

a detailed surface while low poly is important for game engines, subdivision modeling, 

and low-polygon proxy geometries of high poly ones for rigging and animation. It’s just 

that both of them have their own consequences when you use them.

When it comes to high poly, the problem lies in controlling an enormous amount of 

vertices, maybe from sculpting, subdivision surfaces made in low poly, curves or nurbs 

surfaces, or generated by 3D scanning etc., while in low poly, the polygons’ problems lie 

in topology, which has to follow some rules so that the shading looks right.

Chapter 1  Getting Started
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In creating a game, you will not just create a game base on a one-sided computer 

specification, right? For example, I create an RPG game. It’s not enough that I create an 

interesting design. It’s not enough that I create interesting game play. It’s not enough that 

I create an interesting game concept. I should think about how my target audience will be 

able to play my game. If every part of my game is very detailed like how you see in movies 

like Jumanji, will a computer with 4GB RAM be able to handle it? Will a cellphone with 

2gb RAM be able to handle it? Oh, come on. Don’t laugh. Those specs still exist. There 

are those who are still using Windows XP service pack 2 thinking it is the safest Windows 

version among all. So you need to know your target market and your target market’s ability 

when you create your game so that your effort will not be wasted.

Another thing: when you compare the high poly assets created in a game in high poly 

models used in films, obviously the one used in a game will be called low poly compared 

to the other. This is why some said low poly and high poly are relative terms. This means 

that it really depends on the usage of the model and when the model is created.

What’s the point of the previous examples? First, we don’t have an exact poly count 

that we will say is the maximum number of low poly or a minimum number for high poly. 

No. We don’t have that. Second, you need both low poly and high poly. When creating a 

game, you want some parts to be emphasized and look better, especially the part that is 

close to the screen. But since we’re thinking of making the game lighter, you can use low 

poly in some parts of the game that are not that close to the screen. What do I mean by 

this? It’s the level of detail. To look good close up, degrade those in the background.

There are many techniques created in order to use low poly and high poly in a game 

efficiently without making it harder for computers, and here are some of those:

•	 You can convert low poly to high poly by using MultiRes modifiers to 

sculpt high poly while retaining low poly geometry.

•	 You can convert high poly to low poly through Retoplogy or 

decimation, and the details from high poly can be baked into texture 

maps.

•	 For textures on low poly, you want them two times larger than a 

texture that has same size on a model as pixels on screen because of 

the so-called texture filtering.

Chapter 1  Getting Started
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•	 For high poly, you want polygons small enough so that the surface 

detail will be well defined.

•	 Use normal or bump mapping by making a low poly object appear to 

contain more detail than it does.

Okay, what is this texture filtering? Texture filtering deals with how a texture or 

the 2D image is displayed in 3D. It takes data of the texture – for example, its color – to 

improve the quality of the texture that will be displayed on the screen.

Let’s discuss some kinds of texture filtering:

•	 Bilinear Filtering is the simplest method of texture filtering. When 

pixels fall between texels or textured, it samples the four nearest 

texels to find its color.

•	 Trilinear Filtering smooths the transition between mipmaps by 

taking samples from both.

•	 Anisotropic Filtering (AF) significantly improves texture quality at 

oblique angles. When you look at a snapshot of a 3D game with an AF 

off and a snapshot with AF on, you will see how the texture, especially 

in grounds, becomes more detailed and even improves its colors of 

some game assets. It has 2x, 4x, 8x, and 16x flavors. This refers to the 

steepness of the angle the filtering is applied to.

Let’s have a little side note before I end up this section.

What are Mipmaps? Mipmaps are smaller, pre-filtered versions of a texture image, 

representing different levels of detail of the texture. They are often stored in sequences 

and progressively smaller textures called mipmap chains, with each level half smaller 

compared to the previous one. It is used for situations when the distance of the object 

and the camera can be changed. As the object become far away from the camera, the 

texture or texel become smaller and smaller. The textures will have to be scaled down in 

the process called minification filtering. The problem with this method is when you need 

to sample the entire texture at runtime for an object that can only be a single pixel wide.

This is the purpose of mipmaps. Instead of sampling just a single texture, the 

application can be set up to switch between any of the lower resolution mipmaps in the 

chain, depending on the distance from the camera.
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The use of mipmaps can improve the image quality by eliminating aliasing effects 

caused by oversampling textures, and they can also improve performance because they 

increase cache efficiency and as full-size textures will not be needed as often, the lower 

resolution mipmaps will fit more easily in the texture cache.

�Blender’s Installation Process
First of all, of course you need to download it from its website www.blender.org. I’d like 

to make a note that if you want to download other versions, like the older one, rather 

than clicking the button in the header of the site that says Download Blender, you can go 

and click the Download tab ➤ go to the part of the page where it says “Go experimental” 

and click “Get Blender Experimental.” Here, you can see all the Blender versions from 

the oldest.

You also have two options when downloading a Blender release. You can see it in the 

download page, under the MacOS, Linux, and other versions drop menu. Here you can 

see that Blender has an .exe file and a portable file for Windows.

For Windows: when you install the .exe file, you just only need to right-click and 

open or run it and follow the direction of the installation setup, unless you have 

modifications you wanted to do in its installation: for example, for the drive that will be 

installed, you can click the advance option and follow the steps. When installing the 

zip or portable file, you just need to extract it with the software you have: for example, 

WinZip or WinRAR.

For MacOs: when you install the dmg (disk-images) file, double-click it and then drag 

Blender.app into the application folders. When you install using the zip file, extract it 

and drag the Blender.app into the applications folder.

For Linux: when you install from Package Manager, I’d like to note that some Linux 

distribution may have a specific package for Blender in their repositories. Installing 

Blender via the distribution’s native mechanism ensures consistency with other 

packages on the system. Be aware, too, that the package may be outdated compared to 

the latest official release. When you install from Blender.org, download the Linux version 

for your architecture and extract it to the desired location.

For more about the installation process, you can visit docs.blender.org/manual/

en/latest/getting_started/installing/index.html.

So, this is the end of Chapter 1. I hope you learned something in this chapter. In the 

next chapter, we will discuss the first part of creating a game environment using Blender. 

I’ll be using Blender 2.82 when demonstrating the project.
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CHAPTER 2

Let’s Create!
Good day, dear readers! Now we’re here at Chapter 2 of our book. This chapter covers the 

topics related to modeling tools and features of Blender. I’ll also be discussing a bit about 

some basic stuff for beginners of Blender so they can follow along without difficulty.

So, let’s get started!

�Blender Preferences

In Blender 2.80, the default color of the interface is dark with colored icons; and for 
Blender 2.82 (Figure 2-1), the color is light gray. But don’t worry, guys! If you want to use 
the theme from 2.80 instead of 2.82, you can just go to edit ➤ preferences ➤ themes ➤ 

and go to the select menu, as shown in Figure 2-2, and choose Blender Dark.

Figure 2-1.  Blender 2.82: Layout Workspace(Red:Tool Setting; Yellow:3D 
viewport, Orange:Properties;Green: Outliner)

https://doi.org/10.1007/978-1-4842-6174-3_2#DOI
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This Blender Preference appears as a new small window after you click preference 

in the edit menu. You can also add your own edited theme here by clicking the plus icon 

beside the select menu and deleting an existing theme by clicking the minus icon.

Now let’s discuss one of the basic things that we need to review before digging into 

an advanced lesson: workspaces.

�Workspaces
Workspaces are essentially predefined window layouts. You can also create your own 

workspaces by clicking the plus icon beside the sculpting workspace tab. Workspaces 

help you create your project with ease since they are already set up for different projects 

like modeling, animating, sculpting, texturing, shading, rendering, etc. For this chapter, 

since our focus will be on modeling, I will discuss the layout workspace and modeling 

workspace, which are both helpful in modeling aspects.

Take a look at Figures 2-3 and 2-4 to see the look of layout workspace and modeling 

workspace.

Figure 2-2.  Blender Preferences
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Figure 2-3.  Layout Workspace

Figure 2-4.  Modeling Workspace
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