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Preface

Blender is a massively popular and powerful 3D program with a variety of versatile
modeling abilities, which makes it a great way to enter the 3D modeling world.

Blender 3D Incredible Models is a comprehensive guide for those who are new to
hard-surface modeling with Blender, helping you understand all the various tools and
features on offer, and how to efficiently employ them to create realistic models. You'll

be led through progressively more challenging modeling projects where you’ll develop
assault rifle, army tank, and sci-fi spaceship models and pick up all the skills you could
need in Blender’s vast ecosystem of features and functionality, ranging from procedural
texturing, texture painting, and UV mapping to lighting, rendering, rigging, and beyond.
Each engaging project builds upon the last until you're equipped with everything you need
to tackle your own modeling challenges, whatever they may be.

By the end of this book, you won’t just know how to create the models we guide you
through, but you will be able to turn your own concepts and references into 3D Blender
models too!

Who this book is for

This book is for aspiring 3D artists, animators, architectural visualizers, and game
developers looking to learn hard-surface modeling, an essential skill in these creative
industries. Readers will need a basic understanding of Blender and its interface, orienting
in the 3D viewport, creating and moving objects, and mesh editing.

What this book covers

Chapter 1, Introducing Hard Surface Modeling, includes a briefing about the central
concept learned in this book.

Chapter 2, Creating Basic Shapes for an FN SCAR, shows the beginning of the first
modeling project.
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Chapter 3, Adding More Details with Polygon Modeling and Modifiers, shows the second
part of the assault rifle project, adding hard-surface details.

Chapter 4, Texturing and Rendering the FN SCAR, shows the third part of the assault rifle
project, turning the plain clay model into a rendered image.

Chapter 5, Modeling a Sci-Fi Race Ship, helps us create a medium-poly game-optimized
model.

Chapter 6, Texture Painting the Sci-Fi Race Ship, provides us with an introduction to
painting custom textures and baking high-poly details into images.

Chapter 7, Modeling the T-72 Tank: Basic Shapes, covers the beginning of the final project
by creating the foundation.

Chapter 8, Modeling the T-72 Tank Hull, demonstrates completing the body of the tank.
Chapter 9, Modeling the T-72 Tank Turret, shows how to complete the turret.

Chapter 10, Modeling Tank Tracks, the final modeling chapter of the book, shows how to
add tracks to the tank.

Chapter 11, Rigging Tank Tracks, uses constraints to rig the tank tracks for animation.

Chapter 12, Texturing the Tank, uses procedural texturing to finalize the tank.

To get the most out of this book

Software/hardware covered in the book | Operating system requirements

Blender 3D Windows, macOS, or Linux

Download the color images

We also provide a PDF file that has color images of the screenshots and diagrams used in
this book. You can download it here: https://packt.link/EPzJU.


https://packt.link/EPzJU

Preface xiii

Conventions used

There are a number of text conventions used throughout this book.

Code in text:Indicates code words in text, database table names, folder names,
filenames, file extensions, pathnames, dummy URLSs, user input, and Twitter handles.
Here is an example: “Set the value to something between 0.040 and 0.050 to geta
circular shape”

Bold: Indicates a new term, an important word, or words that you see onscreen. For
instance, words in menus or dialog boxes appear in bold. Here is an example: “The tool
is activated by clicking on the Proportional Editing Objects button in the top middle of
our screen in our 3D viewport window””

Tips or Important Notes

Appear like this.

Get in touch

Feedback from our readers is always welcome.

General feedback: If you have questions about any aspect of this book, email us
at customercare@packtpub . comand mention the book title in the subject of
your message.

Errata: Although we have taken every care to ensure the accuracy of our content,
mistakes do happen. If you have found a mistake in this book, we would be grateful

if you would report this to us. Please visit www . packtpub . com/support/errata
and fill in the form.

Piracy: If you come across any illegal copies of our works in any form on the internet,
we would be grateful if you would provide us with the location address or website name.
Please contact us at copyright@packt . com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise
in and you are interested in either writing or contributing to a book, please visit
authors.packtpub.com.


https://customercare@packtpub.com
https://www.packtpub.com/support/errata
https://copyright@packt.com
https://authors.packtpub.com

xiv  Preface

Share Your Thoughts

Once you've read Blender 3D Incredible Machines, wed love to hear your thoughts! Please

select click here to go straight to the Amazon review page for this book and share your
feedback.

Your review is important to us and the tech community and will help us make sure we're
delivering excellent quality content.


https://packt.link/r/1801817812

Part 1;:
Introduction to Hard
Surface Modeling

This section elaborates on what hard surface modeling is, how it can be applied, and how
it differs from other modeling styles. You will gain an understanding of why hard surface
modeling is relevant and learn the basics of how a hard surface object is made.

We will cover the following chapter in this section:

o Chapter 1, Introducing Hard Surface Modeling
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Introducing Hard
Surface Modeling

Blender is becoming a massively popular and powerful 3D program. It is used by more
than 6,000 companies worldwide, across various industries and companies, including
Facebook, Ubisoft, and Lockheed Martin (https://blenderbasecamp . com/home/
which-global-companies-use-blender/). Its modeling versatility makes it a
great way to enter the 3D industry. Most 3D projects begin with a 3D model, which is
then textured and prepared for further use in animation, VFX, scene rendering, and video
games. Because of this, hard-surface modeling skills are fundamental and applicable in
virtually all 3D disciplines.

This chapter introduces hard-surface modeling and how it is different from other modeling
styles, namely organic modeling. You will learn about some basic principles that are
commonly used in hard-surface modeling that we will later apply in the hands-on projects.

We will also cover the importance of hard-surface modeling skills and how they can be
applied professionally in different areas, which will help you realize the potential benefits
of what you will learn in this book.

By the end of this chapter, you’ll be ready to begin creating complex 3D objects and
prepare them for further use by creating materials and textures from scratch.


https://blenderbasecamp.com/home/which-global-companies-use-blender/
https://blenderbasecamp.com/home/which-global-companies-use-blender/

4 Introducing Hard Surface Modeling

In this chapter, we will cover the following topics:

« Understanding hard-surface modeling
o Defining hard-surface objects in Blender
o Creating a simple hard-surface modeling workflow

« Reviewing the projects

Understanding hard-surface modeling

In this section, we will define hard-surface modeling by discussing some of its attributes
and differentiating it from organic modeling.

Hard-surface modeling is a 3D modeling technique used to create machines, vehicles,
weapons, and any non-living objects with hard and static surfaces. Most man-made
objects in our everyday surroundings would be categorized as hard-surface objects. A
typical computer is an example of a hard-surface object. It is made of hard and artificial
materials; it cannot be bent or folded like a shirt.

In Blender, hard-surface objects are typically defined by more technical features such as
sharp edges, flat surfaces, and separation between loose parts. They are rigid bodies or
objects that are restricted in motion to a particular mechanical movement and do not
deform. This will be discussed further in the next section, Defining hard-surface objects.
Things such as clothes, creatures, and natural objects are not hard-surface objects because
their surfaces are usually soft and non-static.

Figure 1.1 shows an electric guitar model, an example of a typical hard-surface object:

Figure 1.1 - Typical hard-surface model
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The electric guitar has flat surfaces, lots of sharp edges, and separate parts. As with almost
any complex model, some parts consist of some organic modeling features, but it is
generally a hard-surface model.

Understanding organic modeling

Organic modeling is the opposite of hard-surface modeling, and it deals with things such
as plants, animals, characters, and generally other living things, but also things such as
clothes, statues, and car bodies. I know what you're thinking - those last two don’t seem to
fit in there at all.

Categorizing clothes as organic modeling makes some sense since they are soft and
foldable, but cars and statues sounds silly. The reason these are in the same category is not
because of the nature of the objects, but because of how they appear in a 3D modeling
program. Figure 1.2 shows an example of a typical organic model:

Figure 1.2 - “Suzanne,” a typical organic model
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The monkey in Figure 1.2, commonly referred to as Suzanne, has a different surface
from the electric guitar. It appears much more intricate and there aren’t any sharp edges
or flat surfaces. Instead, the entire object is covered with a grid of polygons. To fully
understand the difference between organic and hard-surface modeling, we must get a
little more technical.

Some artists will argue that if a model is animated, it is organic and not hard-surface. A
tank is a great example of a typical hard-surface model with a static surface, but it can still
become partially organic. Do you remember that scene from The Hulk, where the Hulk
bends the barrel of a tank backward and points it at the driver’s head, as shown here?

Figure 1.3 - A hard-surface object becomes organic

According to some artists, this type of animation will turn the hard-surface barrel of the
tank into an organic model. This is because making an animation like that requires a
model to have some features that are typical of organic modeling.

Understanding this argument can be a little difficult, so let’s take a close look at a simple
example to help us understand why a bending animation requires a model to become
partially organic. Let’s imagine an aluminum panel in two variations, as shown here:

Figure 1.4 — Hard versus organic surface
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In the first variation, it is completely straight and flat, like a typical hard-surface object. In
the second variation, we dropped a heavy metal ball on it and bent the surface. To achieve
this look, we need to subdivide the surface into many small faces, each of which is slightly
angled. This creates a lattice-like pattern on the surface, which is typical of organic objects.
Now, even though the metal surface is still hard to touch, it can be described as having an
organic surface.

The conclusion, then, is that the most important aspect that makes the distinction
between organic and hard-surface modeling is the geometry of the objects’ surface.
Hard-surface objects generally have sharp and straight edges, flat faces, and static surfaces,
while organic models generally have bumpy, deformed, bent, or irregular shapes and surfaces.

Before we start creating some basic hard-surface objects, let me explain why it is
important to distinguish between the two modeling styles in the first place and why we
aren’t just jumping straight into a modeling project. The main reason is that they use
completely different modeling techniques and workflows.

This is something that needs to be considered because we cannot start a complex
modeling project without doing some planning and preparation. How we begin our
modeling process depends heavily on the style of modeling, so it’s important to decide
which style we are going to use beforehand.

Blender offers many different modeling tools, but some simply aren’t suited for
hard-surface modeling, while others aren’t suitable for organic modeling. Again,

this will be clearer when we start introducing some practical examples, but for now, it’s
important to understand that we're making this distinction because it will allow us to
develop a workflow more easily.

In this section, we quickly reviewed the theory of hard-surface modeling and how it differs
from organic modeling. We established that hard-surface modeling is mainly defined by
the characteristics of an object’s surfaces and its geometry. In the next section, we will
determine what exactly all those characteristics look like on a 3D object in Blender.

Defining hard-surface objects in Blender

Now, it’s time to jump into Blender and look at some examples. As we stated in the
previous section, hard-surface modeling is typically defined by features such as flat
surfaces, sharp and straight edges, and multiple loose parts.

We are going to focus on hard-surface modeling, but it is important to understand the
differences between the two modeling styles, so let’s go over those features one by one
and compare them to organic modeling.
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Edges

Figure 1.5 shows a side-by-side comparison of a hard-surface model (left) and an organic
model (right):

Figure 1.5 - A typical hard-surface model and an organic model

The first thing that identifies a hard-surface object is the sharpness of its edges. We don't
see any sharp edges on the right-hand object. Instead, every edge appears to flow and
bend smoothly. Most of the time, edges on hard-surface models will also have thin bevels.

A bevel is a slightly rounded edge that looks as though it has been sanded and smoothed.
This adds a touch of realism since there are no perfectly sharp edges in real life. Figure 1.6
shows an object with and without beveled edges:

Figure 1.6 - An object with and without beveled edges
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Bevels are used to simulate real edges in 3D, and they also affect how light reflects from
the edges to allow for realistic rendering. In game development, bevels are often avoided
because they cost a lot, meaning that they add a lot of polygons to the model, which
makes them harder to render.

Because of their high cost, bevels are often baked as normal maps so that they are visible
on the surface, but they aren’t part of the 3D model. Apart from realism, bevels can also
be useful in many other ways, as we will see later in our modeling projects.

Surfaces

Unlike organic models, hard-surface models tend to have a lot of flat surfaces. This is
different from organic models because most organic surfaces appear soft and curvy.
Organic surfaces consist of many smaller faces with slight angular differences between
them, which create the lattice-like pattern on the mesh. This lattice pattern is usually a
dead giveaway of an organic-style surface.

Of course, this doesn’t mean that we will never see a curvy surface on a hard-surface
model. Figure 1.7 shows a tank turret made with two different modeling styles:

Figure 1.7 - A hard-surface tank turret with a lattice pattern

This tank turret is a good example of a hard-surface object with an organic-like surface.
It is most definitely a hard-surface object, but the mesh pattern looks a lot like something
you would see on an organic model. Because of this, when modeling the tank turret, we
can use tools that we would normally use for organic modeling.
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Proportional Editing is an example of a tool that’s typically used in organic-style
modeling because of how it changes the surface. It can also be used to model a
hard-surface object, such as the tank turret in Figure 1.7. Proportional Editing is

a polygon modeling tool that allows us to control how much an action influences
polygons or objects around the one we selected. We can use it if we want to create a
smooth bump on a surface, as shown here:

Figure 1.8 - Proportional Editing

When we select a vertex and move it up with Proportional Editing enabled, the other
vertices around it will also move, but not as much as the one we selected. They will be
influenced proportionally by how close they are to the center of the gray circle, as shown
in Figure 1.8. Anything outside the circle will not be influenced. This looks like an organic
surface, but let’s see how it can be used on a hard-surface model.

We can use Proportional Editing if we want to deform the tank turret to make it slightly
pointier in the front. The tool can be activated by clicking on the Proportional Editing
Objects button in the top middle of our screen in our 3D viewport window, as shown here:

Ta Global

ey

Figure 1.9 - Activating Proportional Editing
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Then, we can select any vertex in the front of the turret and scale it down on the Y axis,
as shown here:

Figure 1.10 - Using Proportional Editing on a tank turret

This will cause other vertices around it to come closer and create a pointier shape. From
this example, it is important to remember that while an object does have a hard surface,
organic modeling tools can still be useful.

Edge loops

Another feature typical of hard-surface modeling that we haven't mentioned yet is the
non-continuity of the Edge Loops. An Edge Loop is a generally continuous line of edges.
In theory, loops should be connected end to end, but even when this is not the case, we
can select a line of edges, vertices, or faces in the section where they are continuous.

This can be observed by using the Select Loop tool in Blender. We can select a loop by
hovering over an edge and holding Alt while selecting it with the left mouse button. On a
typical hard-surface model, most edge loops are going to be short and unconnected.
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As shown in Figure 1.11, when we select a random edge loop, most of the time, only a few
edges, vertices, or faces will be selected. At the end of the selection, the loop breaks down
into different elements because of the sharp edges that are typical of hard-surface modeling:

Figure 1.11 - Typical hard-surface edge loop

On an organic model, the Select Loop tool would give us different results, as shown here:

Figure 1.12 - Continuous edge loop

The selection is long and usually continuous, meaning that the selection has no beginning
or end. Sometimes, the selection is surprisingly intricate, as you can see on the ear of the
subdivided Suzanne.
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Loose parts

Another interesting thing that is common to hard-surface objects (and less common on
organic ones) is that most of the time, the object will consist of several loose parts. Loose
parts are individual items with fully connected geometry. Figure 1.13 shows an exploded
view of a hard-surface object with all its loose parts separated:

Figure 1.13 - Loose parts

If we select any face on an object and move it, the face will pull a few other connected
faces with it. This will deform the mesh, creating an unwanted result, as shown here:

Figure 1.14 - Deformed mesh
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To prevent this, we must select all the polygons that are connected so that nothing is
deformed when we move the selection. This can be selected instantly by hovering over a
vertex, edge, or face and pressing the L key in Edit Mode.

The letter L stands for Linked and commands the selection of all vertices, edges, and
faces that are connected to the loose object. Figure 1.15 shows a selected and separated
loose part:

Figure 1.15 - Separating a loose part

With that, we've gone over some technical differences between hard-surface and organic
modeling, and we have a clearer image of what exactly hard-surface modeling means.
Now, let’s learn how to start a hard-surface modeling project by developing a simple
workflow template.

Creating a simple hard-surface modeling
workflow

So, how do we create hard-surface objects in Blender? Let’s make a simple four-step outline
for a typical workflow, which we will later use when creating more sophisticated models.

In this example, were going to look at the modeling workflow for this T-72 tank:

1. Gathering references: Usually, the first thing we must do is find a reference image
to help guide us through a project. For a simple object, a single photo will be
enough. But when creating a more detailed object, such as a vehicle, it’s best to find
a blueprint, as shown here:
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Figure 1.16 - Blueprint
We will cover the details of how to find a blueprint and set it up in Blender in
Chapter 2, Creating Basic Shapes for an FN SCAR.

2. Separating the parts: We want to break the object down into separate components
because this allows us to work step by step. It’s important to do this because when
working with complex objects, it’s easy to become overwhelmed as to where to start
working. This tank can be broken down into three major components: the hull, the
turret, and the tracks/wheels, as shown here:

Figure 1.17 - Parts of a tank
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3. Creating the block-out model: Now, we can begin creating the objects, starting
with the parent. We always want to find a part of the model that everything else
is attached is. This will act as a frame of reference and once we create that, we can
just keep adding other things to it. In this case, the parent will be the hull because
everything else is attached to it. Then, we can create a very simple version of all
the major parts:

Figure 1.18 - Block-out

4. Increasing detail: Once we have created an outline for the rough shapes of the
object, we can start creating the smaller and more detailed parts. In this case, we
will start adding hatches, screws, armor panels, and similar. This is what makes the
model look more intricate and complete. Most of the work is done in this step:

Figure 1.19 - Details
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We now have a basic four-step workflow structure to follow when creating a 3D model.
We will follow these steps in our upcoming three projects, which we will quickly go over
in the next section.

Reviewing the projects
This section briefly outlines the contents of this book.

In the first part, we will create a high-poly FN SCAR assault rifle. Here, we will
carefully introduce some essential modeling tools and techniques, while elaborating on
the four-step workflow we just covered. This project will be covered over three chapters:

o Chapter 2, Creating Basic Shapes for an FN SCAR
o Chapter 3, Adding More Details with Polygon Modeling and Modifiers
o Chapter 4, Texturing and Rendering the FN SCAR

Figure 1.20 shows what you will be creating:

Figure 1.20 - FN SCAR project
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In the second project, we will design and model a sci-fi race ship without using any
blueprints. We will use some of the tools we will have learned about in the first project
and improvise our way through a medium-poly model. Once the model is complete, we
will use some interesting texturing techniques to make the model appear more detailed
and realistic. The second project will be covered over two chapters:

o Chapter 5, Modeling a Sci-Fi Race Ship
o Chapter 6, Texture Painting the Sci-Fi Race Ship

Figure 1.21 shows what you will be creating:

Figure 1.21 - Sci-fi race ship project

Our final and most advanced project will involve creating a T-72 tank. Here, we will use
everything we've learned so far, as well as some new methods, to create a highly detailed
top-quality modeling project. After modeling and texturing, we will use constraints to
rig the tracks, which will make animation possible. This is the skill and quality level that’s
typically expected from professionals in the 3D modeling industry. This project will
consist of six chapters:

o Chapter 7, Modeling the T-72 Tank: Basic Shapes

o Chapter 8, Modeling the T-72 Tank Hull
o Chapter 9, Modeling the T-72 Tank Turret
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o Chapter 10, Modeling Tank Tracks
o Chapter 11, Rigging Tank Tracks
o Chapter 12, Texturing the Tank

Figure 1.22 shows what you will be creating:

Figure 1.22 - T-72 tank project

Every model will be textured and rendered, which allows for better presentation in
a portfolio. By the end of this book, you will be able to model, texture, and present
mechanical hard-surface models at virtually any level of complexity.

Summary

In this chapter, we defined hard-surface modeling and reviewed some features common to
this style. We established that hard-surface objects typically have sharp edges, flat surfaces,
and non-continuous edge loops and are usually separated by parts. We also developed a
basic four-step workflow that we are going to use for our projects in the coming chapters.

In the next chapter, we will follow the first three steps of our workflow structure to create
a simple version of an FN SCAR assault rifle. You will learn how to use some essential
modeling tools that will later be used in more advanced modeling techniques.






Part 2:
Modeling an
Assault Rifle

This section leads you through the entire process of modeling a high-poly assault rifle.
You will learn about the tools and features that are essential for any other hard surface
modeling project.

We will cover the following chapters in this section:
o Chapter 2, Creating Basic Shapes for an FN SCAR

o Chapter 3, Adding More Details with Polygon Modeling and Modifiers
o Chapter 4, Texturing and Rendering the FN SCAR
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Creating
Basic Shapes
for an FN SCAR

In this chapter, we will begin working on our first project and applying some principles
from the previous chapter, such as the modeling workflow.

First, we will prepare references and learn to correctly set them up in Blender, which will
make it much easier to create a model with realistic measurements and proportions.

After we prepare our references, we will start modeling by using some essential modeling
tools and creating the basic shapes of the model. The basic shapes serve as an outline,
which we will later fill in with more details in Chapter 3, Adding More Details with Polygon
Modeling and Modifiers.

By the end of this chapter, we will have a simple version of an FN SCAR assault rifle and a
good grip of some essential modeling tools and techniques.

The main topics of this chapter are as follows:

« Preparing references

« Modeling the lower receiver
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« Modeling the upper receiver

« Creating the stock

o Adding a handgrip shape

o Creating attachment rails

o Shaping the barrel

« Mirroring an object with a Mirror modifier

« Adding a simple magazine

Technical requirements

This chapter requires you to have access to Blender and the internet, as well as a basic
understanding of Blender controls such as orientation in 3D view.

Preparing references

This section covers the first two steps of the modeling workflow from Chapter 1,
Introducing Hard Surface Modeling. In the first two steps, we will find and prepare
references, before breaking down our projects into parts in the second step. This will
allow us to keep our work organized.

References are photos or images used as a basis for 3D modeling. We use references

to look at and copy from when we try to create a model. References are important for
proportions and dimensions, but they also help us place details correctly. If we work from
memory and without a reference, we will soon run out of ideas, and our model will look
different from how we intended it.

References can be real-life photos, diagrams, blueprints, or any images that help us
imagine what we are trying to create. Blueprints are usually highly accurate and help us
create realistic proportions, but real-life photos help us understand some shapes that are
difficult to see in 2D images such as blueprints. For most models, references can be found
by conducting an image search on an internet browser. For this project, we need a side
view reference of an FN SCAR assault rifle.

Tip
Adding keywords such as side, top, or blueprint to a Google search

can be helpful for finding specific images. There are also plenty of blueprint
sites that can easily be found online and are free for personal use.
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It is best to always have a reference showing the model from the side, top, and front/back
view. This shows us exactly what a model looks like from every side without perspective
distortion. It can be difficult to find a high-quality blueprint, but any image of the object
that appears to be in orthographic projection will suffice. Orthographic projection is, in
simple terms, a 2D representation of a 3D object created by illustrating the object directly
from the front, top, or side.

Figure 2.1 is an example of an object in orthographic projection:

Figure 2.1 - Orthographic projection

It shows a simple object in 3D view and in orthographic projection from each side. An
object can look very different from other perspectives. References showing all sides help
us understand and create a shape in Blender.

For the sake of simplicity, we will only use one reference image in this project. To set up an
image as a reference in Blender, we must follow three simple steps:

1. Enter Side View by pressing I on the Numpad.
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2. Add a reference from the Image section of the Add menu (shortcut Shift + A):

)- Empty
E Image
@ Light

#% Light Probe

& camera

HEd

;;; Force Field

& Collection Instance

Figure 2.2 - Adding a reference

3. Navigate to the folder with our downloaded image and open it. The result should
look something like this:

Figure 2.3 - Reference in Blender
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Tip

Numpad numbers I, 3, and 7 are used for switching between the front, right,
and top orthographic view. 9 switches the view to the opposite side of the
current one. Holding Ctrl when pressing 1, 3, or 7 will switch to the back, left,
and bottom view, respectively.

Sometimes, references in Blender are a little too bright or irritating to the eye. We can fix
this by making the image slightly transparent. To do this, select the reference image and
navigate to the Image Properties tab on the right side, and check Opacity. Then, simply
drag the slider down:

W Empty ] Urtitled.png
OPACITY SETTINGS
m Image

Default | Front
Both

¥ Image

o]~ untitled.png

IMAGE PROPERTIES TAB

Figure 2.4 — Reference opacity

Now, the reference is ready for use. This entire process can be repeated multiple times with
references from different sides, so it will look like the earlier Figure 2.1. Doing so makes

it easier to imagine an object from every angle, but it is not a requirement. In this case,
using multiple background references isn’t necessary, and the side view image is the most
important reference.

Separating the parts

Now, let’s figure out how we can separate the parts of this object. There are many different
components in the design, but we can simplify the object by breaking it down into five
main parts: the body, the stock, the handgrip, the magazine, and the barrel. We can also
include the sights as part of the barrel because of their similar placement and level of detail.
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In a different example, we would also consider attachments such as scopes or grenade
launchers as a separate component, but we won't do that here. Figure 2.5 shows the
separate parts of the assault rifle:

BARREL E SIGHTS

HANDGRIP

Figure 2.5 - FN SCAR separated into parts

We have now prepared a reference image that will help us correctly model the proportions
of our FN SCAR and remind us of some details. We also broke down the model into
different parts that we will create one by one. Next, we will begin our modeling process.

Modeling the lower receiver

In this section, we will start modeling the first basic shape of our FN SCAR. As the
workflow model from the previous chapter suggests, we will begin by modeling
the largest part of the object first, which is the body of the gun. This consists of the
handguard and the lower and upper receiver. Let’s start by modeling the lower part
of the receiver in five steps:

1. Add a cube from the Add menu and align it with our view, so we can use it to shape
the lower receiver:
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Figure 2.6 - Adding a cube

2. Use this cube to create the shape of the lower receiver. First, scale the cube down
using the S key. When you have the correct size, click the left mouse button once to
confirm the action. Then, drag it to a corner by pressing the G key and clicking the
left mouse button to confirm. Let’s put it at the back of the receiver so we can start
working from there:

Figure 2.7 - Scaling (left) and moving (right)
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3. Once our cube is in place, we can start polygon modeling. To enable polygon
modeling (that is, manually manipulating vertices, edges, and faces), we must enter
Edit Mode by pressing the Tab key with the object selected.

4. We will then switch to Edge Select by pressing 2. This allows us to select individual
edges, as opposed to vertices and faces. Vertex Select and Face Select are accessed
with keys I and 3, respectively.

5. Select and extrude the face on the right along the x axis. Press E to extrude and X to
limit the extrusion to the x axis. We want to push the edge all the way to the front
part of the receiver, and then click the left mouse button when we want to leave it in
place. When we do this, we will get a new edge at the bottom, which we will extrude
down the z axis. To do this, we select that edge, press E and Z, and then click the left
mouse button to apply the extrusion.

Figure 2.8 - Extruding edges

To create the next part of this shape, we need to use a tool called Loop Cut. Let’s quickly
learn how to use this tool with a simple example.

Loop cutting

Loop cutting is used for creating a new edge loop. It creates a set of new polygons that we
can use for modeling. The shortcut for activating the Loop Cut tool is Ctrl + R. With the
tool activated, hover the cursor over an edge where you want to create the loop cut. You
can control the number of loop cuts by scrolling the mouse wheel up or down. Figure 2.9
is an example of loop cutting a default cube:
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ANY NUMBER OF LOOP CUTS
POINTER ON EDGE CAN BE CREATED

/

LOOP CUT
CURSOR
ON EDGE

Figure 2.9 — Loop cutting

After using Ctrl + R, click the left mouse button once to create the loop cut. Now, you can
slide the loop along the edge with the mouse cursor. Click the left mouse button again to
apply the loop cut. Here’s how we will use this tool on our FN SCAR:

1. Press Ctrl + R to create a loop cut and hover the mouse cursor over the mesh, as
shown in Figure 2.10 (left). In our case, a vertical loop cut separates the two side
faces into four. We can use a face from the bottom to extrude the magazine holder
down, as shown in Figure 2.10 (right).

ADD VERTICAL LOOP CUT

NEW EDGES
FOR EXTRUSION

Figure 2.10 - Loop cut (left) and extruding edges (right)
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2. Move vertices individually in Vertex Select mode, which is enabled by pressing 3.
This lets us create the angled bottom of the magazine holder and the small shape
sticking out on the right side:

Figure 2.11 — Moving vertices (left) and extruding (right)

Now, we have finished modeling our first basic shape, but we will add a few more
details later.

Shading the viewport

Before we continue modeling, let me show you a cool way to make our meshes look nicer
as we're working. In the top right of the screen, there is a menu called Viewport Shading.
In the menu, we can change the appearance of our objects in the 3D viewport. At the
bottom of the menu, check Cavity:

OPEN VIEWPORT SHADING

MatCap

CHECK CAVITY

Figure 2.12 - Viewport Shading
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This will expand the menu with some more options. We want to open the Type box and
select Both. This will further expand the menu with a few sliders. Now, crank all the
sliders to their maximum values:

Lighting Lighting
Studio MatCap Studio MatCap

Color Colar
Material Object Vertex Material Object

Single Random Texture Single Random Texture

Theme World Wiew port = World Wiewport

Ridge 1.000 alley
Depth of Field
" Outline
Depth of
» Outline

SELECT WORLD'’

INTHE ‘TYPE' MENU | MAXIMIZEALL
VALUES

Figure 2.13 - Cavity
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With these settings, the mesh has some slightly different shading settings, which make it
more aesthetically pleasing and fun to work with:

BEFORE

Figure 2.14 - Before and after cavity shading

The shading settings are just a gimmick, but they make the modeling process a little more
exciting. There are several other settings in the Viewport Shading menu so feel free

to explore them. Now, we have created some nicer shading for our model, and we can
continue modeling our FN SCAR.

Modeling the upper receiver

Next, let's move on to the upper part of the receiver. We need a cube on top of the mesh
we just created, but we need to be pretty precise with where we place the cube, so let’s use
our 3D Cursor. The 3D Cursor is a powerful tool used for manipulating objects in 3D
space, and we will use it a lot later. Every time we add an object, it is added exactly on the
3D Cursor. We will talk about the 3D Cursor and its abilities more in Chapter 3, Adding
More Details with Polygon Modeling and Modifiers.. For now, we will place the 3D Cursor
exactly where we want to create a cube, and then we will create the cube:

1. Place the 3D Cursor on the face at the back of the lower receiver. To do this, select
the face and open the Snap menu with Shift + S. In the menu, chose Cursor to
Selected. As the name implies, this will snap the 3D Cursor to the selected polygon:
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SNAP THE 3D CURSOR
TO THE SELECTED ITEM

Figure 2.15 - Snapping the cursor

2. Add the cube and move it on top of the surface; we will use this cube to create the
upper receiver and the handguard:

Figure 2.16 — Adding a cube
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3. In the side view, align the edges of the cube with the lines in the reference. For now,
align the height of the cube with the part of the blueprint shown in Figure 2.17.
Let’s push the side of the cube to the right so it matches the length of the body. The
top and bottom of this object will vary in width, so we will model those parts using
some different techniques:

ALIGN THE EDGES
WITH THE BLLUEPRINT

PUSH THE FRONT FACE FORMWARD
B

Figure 2.17 — Upper receiver

4. Next, add two loop cuts along the shape and scale them up on the y axis by pressing
S to scale and Y to only scale on the y axis:

WIDE DOUBLE LOOP CUT EXTRUDE THE
MIDDLE FACE

Figure 2.18 — Loop cutting
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5. Extrude the face at the top between the two loop cuts. Only extrude that up a little
and then repeat the same step once more to create another step. We should now
have three steps on each side:

Figure 2.19 - Repeating the step

6. Bevel the bottom steps by selecting their edges and pressing Ctrl + B to create
a bevel.

There are a few properties that can be changed when adding a bevel. For now, we
will just change the width and the number of edges. To change the width, push the
mouse cursor away from the bevel or pull it closer to increase or decrease the bevel
width, respectively. We will also change the number of edges on the bevel, which
will make it look smoother. This can be done by simply scrolling the mouse wheel
up or down to increase or decrease the number of edges, respectively.
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Set the number of edges to five or six and try to copy the bevel width from
Figure 2.20 (right):

CREATE A WIDE BEVEL

SELECT EDGES
FOR BEVELING

Figure 2.20 - Selecting edges (left) and creating a bevel (right)

7. Bevel the second step. We will repeat the same process from step 6 with the same
number of edges, but narrower bevels:

REPEAT WITH A SMALLER BEVEL

Figure 2.21 - Beveling the upper steps

We are not going to bevel the top step because we need it for creating the railing
later. For now, we will just leave it as it is.
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8. Now is a good time to clean up the mesh a little by dissolving some unnecessary
edges and faces. We can do that by selecting all the faces in the back and the front
of the upper receiver, pressing X, and selecting Dissolve Faces. This will remove the
excess edges and turn the faces into N-gons.

An N-gon is a face with more than four sides. If we have a flat surface with edges
cutting through it, we often don’t need those edges and we can dissolve them to
keep our model tidy:

SELECT FACES
IN THE FRONT AND THE BACK DISSOLVE FACES

=5

Figure 2.22 - Dissolving faces
We will do the same thing on the side of the lower receiver because it has plenty of
unnecessary edges. In this case, the edges are also making it difficult to create bevels:

Figure 2.23 - Dissolving side faces
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Some bevels on the lower receiver will help us achieve the shape that we want. So,
let’s add a bevel to the inner edge, then two more bevels to the sides:

BEVEL THE INNER ‘ THEN BEVEL THE

EDGE FIRST OUTER EDGES

Figure 2.24 - Inner bevel (left) and side bevel (right)

We now have the basic shapes of the main body of the gun, consisting of the upper and
lower receiver. From here, we can just keep attaching basic shapes for the other parts of
the gun.

Creating the stock

In this section, we are going to add the stock at the back of the gun. This part is quite
simple, and we will use similar steps that we used before to shape the receiver:

1. Add a cube and place it over the top part of the stock in the side view. Also, add four
vertical loop cuts so that there are more edges to work with:

4 LOOP CUTS

|

Figure 2.25 - Upper stock shape (left) and four loop cuts (right)
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2. Align the edges on the loop cuts with the reference image. Repeat the same step to
create the other two shapes of the stock:

SLIDE AND MOVE
THE LOOP CUTS

—\ﬂ

\

REPEAT FOR THE REST
OF THE STOCK

Figure 2.26 — Adjusting loop cuts (left) and other stock shapes (right)

3. Add bevels to the edges. Make sure that the three pieces have different widths so
that their surfaces don’t overlap; the top part should be the widest and the back part
should be the narrowest:

SELECT EDGES
FOR BEVELING

Figure 2.27 - Selecting edges (left) and beveling edges (right)



42 Creating Basic Shapes for an FN SCAR

4. Extrude the face in the far back of the stock. This is the rubber padding that is
pushed against the shoulder of the rifleman:

Figure 2.28 - Extruding the back end

5. Select the face loop we just create and extrude it, and immediately press the right
mouse button. This will confirm the extrusion and create new faces and edges, but it
will not make a visible change because there is no thickness. We will add thickness
to the selected loop by using the Alt + S shortcut and moving our mouse cursor
upward. This will expand the extruded face loop outward in the directions of the
individual faces:

Figure 2.29 - Pad thickness

This is enough to serve us as a basic shape for our stock, and we can move on to the
next part.
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Adding a handgrip shape
Next, we will create a simple handgrip shape by once again creating a cube, aligning the

vertices with the image, and adding a loop cut to adjust the shape. Adding any more detail
to the handgrip is a little complicated, so for now, we will just leave it like this:

Figure 2.30 - Handgrip shape

Similarly, we going to create the outline of the trigger frame with simple extrusion and
loop cuts like before:

\ -
LOOP CUT EXTRUDE FACE

Figure 3.31 - Loop cut (left) and extruding trigger frame (right)

Use the same technique to shape the trigger as well. We now have some basic shapes for
our trigger and handgrip.
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Creating attachment rails

In the next few steps, we will create the top and bottom attachment rails:

1. Place a plane at the bottom of the rifle with the help of the 3D Cursor:

PLANE ADDED
ON THE 3D CURSOR

Figure 2.32 - Handguard plane
2. Align the plane with the handguard so it’s overlapping.
When we do this, there will be some distortion on the surface of the plane. This is

because there are multiple faces in the exact same place and Blender doesn’t know
which one to display, so it displays parts of each face simultaneously:

DISTORTED SURFACE
DUE TO CLIPPING

Figure 2.33 - Clipping distortion
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One way to fix this is to just move the plane down a little. Blender will then be able
to figure out which face to display first. In this case, we will reshape the surface so
the plane will not overlap with the faces above.

3. Next, add a loop cut along the plane and move the new edge downward, creating a
near-90-degree angle between the two faces on the plane we created in step 1. We
will then add a three-edged bevel to that edge and scale it up on the y axis to make it
a little wider:

ADD A BEVEL WITH
3 EDGES AND
SCALE UP ONY AXIS

Figure 2.34 — Edge down (left) and wide bevel (right)

4. Fill in the edge loops in the front and the back by selecting their edges and pressing
the F key:

FILL IN THE FACES

Figure 2.35 - Fill faces
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5. We need one more bevel at the bottom to make the surface flat and easier to
extrude. This one will be a two-edged bevel made on the edge in the middle
at the bottom:

2-EDGE BEVEL

Figure 2.36 - Flat bottom

6. Now, we have a flat face at the top and at the bottom of the rifle body. We will use
these two flat faces to extrude a basic shape for the attachment railing. In the side
view, we can see on our reference how far up or down we have to extrude the faces:

ALIGN WITH REFERENCE

Figure 2.37 - Attachment rails
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7. Next, we add two loop cuts around the top and the bottom rails:

ADD2LO0OPCUTS TO
TOP AND BOTTOM RAILS

Figure 2.38 - Rail loop cuts

8. Use these loop cuts to shape the rails. Select only the upper edges on the top rail and
only the lower edges on the bottom rail, and scale them up on the y axis to make
their sides pointy:

Figure 2.39 - Widening edges

Much like the handguard, finishing the rails is going to be a little trickier than this, but for
a basic shape outline, the shapes we just created are perfect.
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Shaping the barrel

In the next few steps, we will create the barrel shape, which will later also support the iron
sights. The barrel and the sights are arguably the most detailed and sophisticated parts of
any gun, so we will only create the simple shape of the barrel without the sights:

1. Using the 3D Cursor, add a circle to the front end of the gun and rotate it by 90
degrees around the y axis. This circle is the base of the barrel:

Figure 2.40 - Barrel circle

2. In the side view, we will extrude the circle and move it along the x axis until it
reaches the tip of the barrel:

Figure 2.41 - Extruding the barrel
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3. Add two loop cuts to create the ring on the middle of the barrel:

2 L00P CUTS ON THE BARREL

Figure 2.42 - Barrel loop cuts

4. Widen the ring using the same technique as before. First, extrude it with E but leave
it in place by clicking the right mouse button. Then, expand it by pressing Alt + S
and moving the mouse cursor upward. From now on, we will refer to this technique
as solidification:

Figure 2.43 - Barrel ring



50 Creating Basic Shapes for an FN SCAR

5. Above the main barrel, the FN SCAR has another smaller barrel that is used for
gas-operated reloading. A simple cylinder will be enough for our basic shape here:

Figure 2.44 - Barrel basic shape

The barrel is ready and we are almost finished with our basic shapes. We only need to
create a simple magazine before our FN SCAR is ready for detailing.

Mirroring an object with a Mirror modifier

In this section, we are introducing the Mirror modifier. Modifiers are operations
performed by Blender on an object to manipulate its geometry non-destructively.

This means that Blender will change the object in a certain way, depending on which
modifier(s) we create, without making irreversible changes, therefore, the change can
be undone by simply removing the modifier. Modifiers are usually used for actions that
would be too time-consuming or difficult to perform manually (https://docs.
blender.org/manual/en/latest/modeling/modifiers/introduction.
html).

A Mirror modifier is a simple modifier that just reflects the mesh over a certain point,
making it perfectly symmetrical over that point. The symmetry point can be changed,
but by default, it is the object’s origin. The origin is the point where an object is located
in 3D space. Every object has an origin that is set to the object’s center of mass by default
and can be placed anywhere else using the 3D Cursor, which we will explore further in
Chapter 3, Adding More Details with Polygon Modeling and Modifiers. Let’s look at an
example of a Mirror modifier operation.

Suppose we created a monkey with a horn, as in Figure 2.45, and we want to copy the horn
to the other side as well:


https://docs.blender.org/manual/en/latest/modeling/modifiers/introduction.html
https://docs.blender.org/manual/en/latest/modeling/modifiers/introduction.html
https://docs.blender.org/manual/en/latest/modeling/modifiers/introduction.html
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Figure 2.45 - Object for mirroring
Here are a few steps to mirror the object with a Mirror modifier:
1. Delete half of the object and keep the half that you want to mirror. It is best to select

the half in orthographic projection using the Box Select tool, activated with B.
Make sure to select the half exactly up to the middle:

Figure 2.46 — Deleting half (left) and the half for mirroring (right)
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2. With the targeted object selected, add a Mirror modifier by navigating to the
Modifier tab and opening the Add Modifier menu:

ADD MODIFIER MENU

MODIFIER TAB

Figure 2.47 - Adding a Mirror modifier
3. In the Add Modifier menu, select Mirror:

&) Add Modifier

Armature T cioth
= Collision

) Curve c Paint

Hook

Laplacian D

& wirefrarme

Figure 2.48 — Modifier menu
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4. Set the Axis settings in the modifier menu to whatever gives the desired result:

Mirror Object  H
Clipping

Merge 0.001 m

Figure 2.49 — Mirror axis

5. Apply the modifier in Object Mode (press Tab to toggle between Object Mode and
Edit Mode). This will confirm the changes performed by the Mirror modifier and
create new polygons that we can continue working with:

Mirror Objec

Merge 0.001 m

Figure 2.50 — Applying the modifier
Applying a modifier is destructive, meaning that the operation is confirmed and
difficult to undo manually. Because of this, it is important to be careful when
applying a modifier. We want to be sure that the result is exactly what we want
because it cannot be changed afterward.

Now that we have quickly learned how to use the Mirror modifier, we will apply it to our
modeling process. We will use the Mirror modifier quite often, so remember to revisit

these five steps when necessary. Next, we will apply the Mirror modifier to a part of our
EN SCAR.
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Adding a simple magazine
In this section, we will model the last basic shape for our FN SCAR and thus end the

chapter with a basic-shape version of our model. Again, we will start with a simple cube
and follow a few simple steps to create the magazine:

1. Align the edges of a cube with the magazine in the reference. In 3D view, make sure
that the cube is not wider than the receiver:

Figure 2.51 - Shaping the magazine

2. Cut the magazine with five loop cuts. These loop cuts will help us create the ridges
on the magazine, so let’s align them with the middle of each ridge:

Figure 2.52 - Cutting the magazine
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Tip
You can slide an edge loop along an edge, after already creating it, by pressing
G twice.

3. Add a two-edged bevel to each loop cut so it matches the width of its ridge:

Figure 2.53 - Beveling the loop cuts

4. Add a horizontal loop cut at the top and the bottom of the magazine to create the
ends of the ridges:

Figure 2.54 — Top and bottom loop cuts



56  Creating Basic Shapes for an FN SCAR

5. Dissolve the edges between the ridges to keep things a little cleaner and to help us
with bevels afterward:

Limited Dissolve

DISSOLVE THE EDGES
BETWEEN THE RIDGES

Figure 2.55 - Dissolving edges

6. Add a Mirror modifier after deleting one-half of the magazine, but do not apply it
yet. This will make shaping the magazine a little easier and quicker:

Figure 2.56 — Mirroring the magazine
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7. Extrude the ridges inward a little. Since we are using a Mirror modifier, the same
extrusion will be repeated on the other side of the magazine:

Figure 2.57 — Extruding magazine ridges

This is the last basic shape we need for our FN SCAR outline. When we zoom out and
look at what we have until now, it should look something like Figure 2.58:

&
Il

Figure 2.58 — FN SCAR basic shapes

Now, our basic shapes are complete, and we can use this model as a foundation. Keep in
mind that a lot will be changed or redone, and the purpose of this model is only to guide
us in the right direction. Feel free to add a few more basic shapes for some other parts if
you feel it is necessary, such as the iron sights or a scope.
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Summary

In this chapter, we developed a low-detail version of the FN SCAR assault rifle by using
some essential modeling tools. We learned, prepared, and used references, created objects,
and used basic tools such as extrude, loop cut, grab, and so on. We also got a grasp of the
Mirror modifier and bevels.

In the next chapter, we will increase the level of detail on our current model by reiterating
every part and adding more sophisticated shapes and pieces. We will learn to use more
modifiers and polygon modeling tools to create a complex and realistic model.
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Adding More Details
with Polygon Modeling
and Modifiers

In this chapter, we will continue working on our FN SCAR by increasing the level of detail
on the basic shapes we created in Chapter 2, Creating Basic Shapes for an FN SCAR.

Previously, we learned how to use basic modeling techniques that were sufficient for
creating basic shapes. Now, we will expand our arsenal of tools and modeling techniques
and learn how to model almost any detail we come across.

Again, we will work part by part on different sections of the FN SCAR. By the end of this
chapter, you will have experience in creating a complex high-poly 3D model and you will
also have a finished model ready for texturing and rendering.

This chapter is broken down into the following sections:

« Introducing the 3D Cursor
« Modeling the handgrip
o+ Detailing the receiver

« Completing the rails with the Array modifier
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« Finishing the stock
o Modeling iron sights and detailing the barrel

Technical requirements

This chapter requires you to have access to Blender. Internet access for finding reference
images is recommended but is not a requirement.

Introducing the 3D Cursor

Before we begin increasing the level of detail on our model, let’s talk more about the 3D
Cursor. The 3D Cursor is arguably one of the most powerful and versatile tools in Blender.
In Chapter 2, Creating Basic Shapes for an FN SCAR, we mentioned that it is used for
manipulating objects in 3D space and that every time we add a new object, it is created
exactly at the 3D Cursor.

The 3D Cursor has much more functionality and can be useful in many ways, but the best
way to understand its abilities is to try using it. Let’s explore what it can do with a few
simple steps:

1. Place your 3D Cursor next to the cube by left-clicking, like this:

Figure 3.1 - Placing the 3D Cursor

2. Find the Transform Pivot Point menu at the top of your screen and select 3D Cursor.

I7, Global -

Figure 3.2 — 3D Cursor as pivot point

3. Now try scaling and rotating the cube and see what happens.
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This simple result can be very useful when making precise transformations.
Transformation is the collective name for the rotate, move, and scale functions. You can
be precise with a transformation by typing in the number of units while performing it. Try
initiating the rotate function around the Z axis by pressing R + Z, then type 180 and hit
Enter. The cube should rotate around the 3D Cursor by exactly 180 degrees. You can also
use this to scale by a certain factor or move by a certain number of units.

Tip
You can mirror an object across the 3D Cursor by pressing S, typing -1, and
hitting Enter. Also try setting an axis before typing in the value.

Now we can get back to detailing our FN SCAR. Remember to change the pivot point
back to Median Point in the Transform Pivot Point menu when you want to return to
the normal settings.

Modeling the handgrip

We will start increasing the detail by finishing our handgrip because it currently
looks quite unimpressive. Let’s take a step-by-step approach to make this part look
more complete:

1. Add bevels to the vertical edges on each corner of the shape. Try to make it so that
every face on the now cylindrical-looking shape is roughly the same width.

Figure 3.3 — Beveling the edges
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2. Extrude the front-facing faces in the top section of the handgrip and flatten them by
scaling them to 0 on the X axis. To do this, press the S key to scale, then press X to
scale only on the X axis, and then press 0 to multiply the scale by zero (which makes
it flat). Press Enter to confirm the action.

Figure 3.4 - Extruding the front

3. Select the edges that separate the top and the bottom sections of the handgrip and
add another bevel. Do this in wireframe mode to avoid clipping. Clipping occurs
when edges or vertices pass through each other in an unnatural way, or if the bevel
is too wide, in this case.

\

AYOID
CLIPPING

Figure 3.5 - Beveling the loop
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4. Addloop cuts and use them to create the bumps on the handgrip.

NEW LOOP CUTS

\)

EXTRUDE

Figure 3.6 — Edge loop bevel

5. Scale down the extruded part a little to make it pointier.

Figure 3.7 - Loop cutting the handgrip
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6. Select the flat surfaces at the top and front of the upper section like in Figure 3.8
(left), then dissolve the faces. This will create a bent n-gon. Since we need every
face to be flat, we will correct that and turn it into two flat n-gons by taking the two
corner vertices and joining them together with an edge by pressing J.

£

JOIN VERTICES /

.

Figure 3. 8 - Dissolving faces (left), joining vertices (right)
7. Next, add a Subdivision Surface modifier from the Add Modifier menu.
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Figure 3.9 - Adding a Subdivision Surface modifier
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The Subdivision Surface modifier will make the object a lot smoother and rounder,
but it doesn’t look nice. We have to add a few more things before it’s complete.

vision I?\;F H N = R

Catmull-Clark Simple

1

» Optimal Display

Figure 3.10 - Subdivided handgrip

8. Add bevels to the flat faces at the bottom, top, and front of the handgrip, as shown
in Figure 3.11.

Figure 3.11 - Beveling flat faces

This will make those parts of the handgrip much sharper than you saw in
Figure 3.10. We can see the improvement in Figure 3.12.
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Tip
When creating a bevel, press C to toggle Clamping. This will allow or prevent
clipping the bevels through polygons.

9. Add loop cuts close to the ones we created previously. This will tighten the mesh
and give us a sharper look around those loops.

Figure 3.12 - Tightening with loop cuts

10. Optionally, add a few more adjustments such as thinning the bumps or narrowing
the top of the handgrip.

Figure 3.13 - Dual-axis scaling (left), proportional editing (right)

In Figure 3.13 (left), we scale the bump down on two axes simultaneously by pressing S
to scale, then Shift + Y to scale on all axes except the Y axis. In Figure 3.13 (right), we also
narrow down the top part of the handgrip using Proportional Editing, which is toggled
with the O key. When scaling, scroll the mouse wheel up or down to increase or decrease
the influence area, respectively.
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Now the handgrip is finished, we can move on to a different part of the rifle. Before we
move on to the next part of our FN SCAR, let’s take a moment to talk about the 3D Cursor
and what it can do.

Detailing the receiver

Let’s continue working on this part by adding bevels to each edge of the large bevels we
created in Chapter 2, Creating Basic Shapes for an FN SCAR:

1. Create a three-edge bevel on each of the edges. Don't bevel the sharp edges at the
top, bottom, or middle. Remember to do this on both sides of the gun.

Figure 3.14 - Beveling the bevels

2. Make the spaces between the edges a little more constant. We can use a set of
tools called LoopTools to help us with this, but we have to activate it in Blender
Preferences, which we can find in the Edit menu in the top-left corner of the
screen. In the Add-ons tab in the Blender Preferences window, search for
LoopTools and enable the add-on.

A File [Edit| R

Commurnity

SEARCH
‘LOOPTOOLS®

CHECK THE ADDON

ADD-0ONS TAB

Figure 3.15 - Blender Preferences (left), enabling LoopTools (right)
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3. Select the edges in the bottom curve but not the top one. You can do this quickly by
selecting the bottom edge and then holding Ctrl while selecting the top edge. With
the edges selected, press W to open the Edge menu. In the LoopTools section, select
Space to evenly space the edges.

Afterward, do the same but this time, click the Relax button to relax the edges. This
will make the edges flow more smoothly. Remember to do both of these steps on the
same edge loop on the back of the gun, and on the other side.

LoopTools

RELAX EDGES

Figure 3.16 — Space (left), Relax (right)

4. Repeat the same process of spacing and relaxing on the upper bevel, but this time
we will only select the round edges and not the straight edge at the bottom, like in
Figure 3.17. Again, remember to do this on the back and on the other side as well.

Figure 3.17 - Spacing and relaxing
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Add a cube with beveled edges that clips through the receiver just a little, like in
Figure 3.18. Use the reference image we created at the beginning of Chapter 2,
Creating Basic Shapes for an FN SCAR, to locate exactly where this should be placed.

Then, press F2 to rename the object, and name it something recognizable. The
letter A is a good name because it will appear at the top of a list we will visit in
a few moments.

Figure 3.18 — Object Name

Select the rifle and add a Boolean modifier. We will use this modifier to cut a hole
in the object, in the shape of the other object that we just created and renamed.

af

12 Boolean

Bm B

Figure 3.19 — Boolean modifier
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7. Find the object named a in the Object list. Make sure that Boolean is set to
Difference.

Boolean il |

Figure 3.20 - Boolean objects

Once we apply the modifier and delete the object, we have a rectangular hole in the
side of the gun. This is where fired shells are ejected from.

Figure 3.21 - Boolean hole

Before we move on, have you noticed that the surface of the gun looks much
smoother in Figure 3.212 This is because we enabled Shade Smooth. You can
do this in the Object menu in the top-left corner of the screen.
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Figure 3.22 - Smooth shading

8. By default, smooth shading on a complex object will give us a messy result, so
we have to enable Auto-Smooth in the Object Data Properties tab. This will tell
Blender to keep the shading sharp on edges below a certain angle. Most of the time,
45 degrees is the best angle, but feel free to play around with the number to find the
best result.

DB.JECT DATA

PROPERTIES

AUTO SMOOTH

Figure 3.23 — Auto Smooth
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When applying the Boolean modifier, you will sometimes notice that no hole is
created. This can be because of the normals of the object used for cutting the hole.
Always make sure to correct the normals by selecting an entire object in Edit Mode
and pressing Ctrl + N (Shift + N in older versions of Blender).

Let’s use the Boolean modifier to add more holes to the rifle. Use the reference
image to see the shape, size, and placement of the holes.

Figure 3.24 - Adding more holes

Tip

When you add a circle, an Add Circle menu appears at the bottom left of your
screen. In the menu, you'll find a Vertices bar for controlling the number of
vertices in the circle. Set this to 12 when creating circles for cutting holes.

Sometimes, cutting holes on flat surfaces will cause some weird shading issues,
especially when smooth shading is enabled. This can be fixed by selecting all edges
surrounding the flat surface except one. With the edges selected, press V and

then right-click to rip the edges. This will register the edge as a sharp edge and fix
shading issues in most cases.

Figure 3.25 - Ripping edges
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Tip
You can stitch back ripped edges by selecting a mesh and pressing Shift + W

to merge vertices by distance. This will turn vertices that are in the same place
into one vertex and close the invisible gap between them.

We added some rough details to the receiver, but we still need to create some fine detail.
Let’s use some examples to simplify the fine detail creation process into a four-step
workflow that can be used to create other details at the same level.

Simplifying detail creation
Taking the time to create small details is what separates decent models from exceptional

ones, but it’s very fun and easy to do. Here are two separate four-step workflows for two
small and simple but advanced-looking details.

As our first example, let’s take a look at a small object on the side of the receiver and break
down the creation process:

1. Create a cube and shape it so it's wide and thin. The front face should be a little
smaller than the back one. As always, add some bevels to the edges.

2. Use a cube with loop cuts and bevels to create this weird-looking shape. This will be
used with a Boolean modifier to cut a hole in the object.

Add and apply a Difference Boolean and add small bevels to some of the edges.

4. Add a few more circles to cut some more holes or create some random objects.
Be creative here and do whatever you like, and feel free to look at some other gun
photos for reference. The smaller the pieces you create, the better the model will
look afterward. Finally, enable smooth shading and auto-smoothing to make the
object more realistic.

Figure 3.26 — Four-step detail workflow
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As the second example, let’s create a fire mode switch lever in another four simple steps:

1. Create a short cylinder with a loop cut around the middle and extrude a few faces
on the top.

2. Scale the extruded faces to zero using dual-axis scaling and dissolve the unwanted
edges. Make sure to dissolve the same edges on the back part of the switch lever.

Add a bevel to the point of the lever and the top of the cylinder.

4. Stretch a cube and add some bevels to every edge to complete the object. Remember
to enable smooth shading and auto-smoothing on every object.

Figure 3.27 - Four-step switch lever workflow
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There are plenty of similar details all over the FN SCAR, such as the cocking handle.
Check some images of the FN SCAR online and keep creating as many of these details as
you can. The more details you create, the better the model will look. Next, let’s look at how
to create some screw heads to further increase the level of detail.

Modeling screws

Screws are very versatile details because they can be placed on almost any hard-surface
model, so let’s look at a few steps to create a simple screw head:

1. Start by creating two circles on the hole that we previously made with a Boolean
modifier. One circle will have 12 vertices (like the hole) and it will be about twice as
large as the inner circle, which only has six vertices. Select both circles, press W to
open the Edge menu, and then click Bridge Edge Loops.

Subdivide

Figure 3.28 - Bridging edge loops

Tip
If you created the circles as separate objects, you can join them into one by
selecting them both and pressing Shift + J.
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2. After bridging the edge loops, extrude the circles to create some thickness for
the screw. Obviously, the middle circle is used to create the hole in the screw. If
you're in the mood to split some hairs, you can add some thin bevels to the edges
of the circles.

Figure 3.29 - Extruding the screw (left), beveling the edges (right)

3. Using the Shift + S shortcut, snap the 3D Cursor to the bottom of the hole that we
made for the screw earlier. It may be easier to do that in wireframe mode. When
the 3D Cursor is in place, go back to the Object menu and set the origin to the 3D
Cursor. This origin placement will help us duplicate and precisely move the screw to
other places on the gun.

Transform

Set Origin Shift Ctrl Alt Ce

Mirror

Origin to 30 Cursor Shift Ctrl AlE C

|

Figure 3.30 - Setting the origin to the 3D Cursor
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4. Snap the 3D Cursor to the bottom circle of another hole. Duplicate the screw using
Shift + D and move the new screw to the 3D Cursor using the Selection to Cursor
button in the snap menu.

\ =

¥ Selection to Grid

Figure 3.31 - Snapping the screw to the 3D Cursor
The screw origin is located exactly at the bottom and middle of each hole.
Whenever we snap a selection to the 3D Cursor, the object is moved so that its
origin is placed exactly on the 3D Cursor. Now, we can easily duplicate the screw
and perfectly place it in any of the holes on our gun.

Let’s finish working on the receiver by introducing the Insert Faces tool.

5. Make a shape like the one on the left in Figure 3.32. Select the face on the side and
press I to insert a new face. Rather than simply creating a smaller face, this tool will
create a face with edges equally distant to the edges on the face we are inserting it
into at every point.
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6. 'Then press G twice, slide the outer edges until they merge with the inner edges, and
use Shift + W to merge vertices.

Figure 3.32 - Insert Faces (left), Sliding (middle), Adding screw (right)

Add some screws and bevels to this part to make it a little more detailed. Now, the main
part of our FN SCAR is finished. In the next section, we will create the rails using the
Array modifier.

Completing the rails with the Array modifier

We will now turn the simple shape of our rails into a detailed and finished attachment rail.
First, we will create one single step of the rail, and then we will duplicate it many times
with the help of an Array modifier. The Array modifier duplicates an object any number
of times we want it to and places them in an array according to the parameters we give.

Let’s get started:

1. Start by separating the basic shape of the rail into a new object. We can do this by
selecting it in edit mode, pressing P, and separating it by Selection. If necessary,
join the two vertices at the bottom of the shape with J.

JOIN VERTICES

Figure 3.33 - Separating by Selection
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2. Push the front faces of the rail shape all the way to the back to get a thin slice. The
top of the rail looks a little nicer when thinner, so let’s scale it down on the Z axis
and add some bevels. We will use this shape to create one part of the rail, which we
will then duplicate.

Figure 3.34 - Shortening the rail (left), thinning and beveling (right)

3. To make the gap between the rails, add a shape and use the Boolean modifier to cut
a hole.

Figure 3.35 - Boolean shape
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4. Now, this is one part of the rail that we can duplicate, so let’s add an Array modifier.

] Add Modifier

Figure 3.36 — Adding an Array modifier
In the Array modifier menu, there is a Count slider that lets us choose how many
times we want to duplicate the object. The number will vary depending on how long
your object is, but we want the count to be such that the resulting object is a little
shorter than the length of the gun body.

 SET DUPLICATION

COUNT

Figure 3.37 - Setting Array Count

5. When you have the right count and length, apply the modifier. Then use the 3D
Cursor to scale to align the front and back faces of the rail with the rest of the gun,
by scaling to zero on the X axis.
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Figure 3.38 — Aligning the rail

6. Duplicate one part of it and separate it into a new object. This part will be used to
create the side rails, so we want it to be short. Try to duplicate approximately the
same length as in Figure 3.39. Place the 3D Cursor between the two vertices at the
end and set the origin to that point.

SET ORIGIN

Figure 3.39 - Duplicating the rail
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7. Snap this part of the rail to the side of the handguard and rotate it by 90 degrees.
Remember to do this on the other side as well. The base of the top rail is quite thick
while the side rail has a much thinner base, so bring it a little closer to the gun.

Figure 3.40 - Side rail
The basic shape we created before doesn't really match our current rail shape, so we
will delete it and redo it.

8. Select the whole loose part by hovering over any vertex or edge and pressing
the L key.

Figure 3.41 - Deleting the loose part
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9. Extend the base of the lower rail so it reaches the bottom of the handguard. You can
do this precisely by scaling it to zero with the 3D Cursor as the pivot point. We will
also add a few loop cuts around the base, like in Figure 3.42.

Figure 3.42 - Bottom rail

10. Scale this face loop on the Y axis until it’s just a little narrower than the handguard
and dissolve the edge marked in Figure 3.43. Dissolving this edge will allow us to
create cleaner bevels.

DISSOLVE EDGE

Figure 3.43 — Bottom rail base



84 Adding More Details with Polygon Modeling and Modifiers

11. Finish the bottom rail by adding bevels to those edges. We also add a thin two-edge
bevel to the bottom of the upper receiver.

BEVELS

Figure 3.44 - Beveling the bottom rail

12. To finalize the rails, we can add some more screws to the ends and add a thin cover
to the end of the gun body, right behind the barrel. This can be done by duplicating
the faces at the ends, extruding them a little to add some thickness, and slightly
beveling their edges.

Figure 3.45 - Finishing the rails

We now finished detailing the body of our FN SCAR. We still have to complete the stock
at the back and the barrels and sights at the front. In the next section, we will work on the
stock before finally moving on to the latter.
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Finishing the stock

We are now going to turn the simple shapes we created for the stock in Chapter 2, Creating
Basic Shapes for an FN SCAR, into more detailed and sophisticated ones:

1. Add lots of loop cuts and bevels to the shape to increase the complexity of the
surface. We are doing this because having more edges lets us create cleaner cuts
with the Boolean modifier. Try playing around with the spacing and relaxing loop
tools to get a better result. Also delete the faces from the front, back, and bottom of
the object.

Figure 3.46 - Increasing polygon density

2. Add afew loop cuts to the bottom shape and extrude it up so that it is just below the
surface of the upper object.

Figure 3.47 — Lower stock
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3. Add bevels to the edges we just extruded. Make sure that every part of the lower
stock piece is below the upper part, so that nothing is clipping through the cover.

Figure 3.48 - Beveling the lower stock

4. Using the 3D Cursor, scale the upper stock down on the X axis so that there is a
little gap between the stock and the body of the gun.

Figure 3.49 - Gap

5. Add a Solidify modifier to the upper stock piece.
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Figure 3.50 - Solidify modifier
The Solidify modifier adds thickness to a surface, like in Figure 3.51. The
thickness is not always constant across the entire object, so make sure to check
Even Thickness.
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Figure 3.51 — Adding thickness
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6. Add some more cuts with the Boolean modifier. We will trim the corner in the
front and cut a circle in the back.

Figure 3.52 - Upper stock cuts

7. Repeat the same process for the lower stock piece. This time, we will delete a
few edge loops at the top to create a gap there. Afterward, also apply a Solidify
modifier here.

Figure 3.53 - Lower stock

8. At the back of the stock, we will increase the polygon density using the same
technique we used on the body by adding bevels, then spacing and relaxing them
with loop tools.
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Figure 3.54 — Rear stock detail
Notice how the polygon density varies on the surface. Some parts have lots
of vertices, while others don’t have many. This is because we need to have
approximately the same vertex density on the object we're cutting and the object
were using to make the cut.

The rounded parts of our cutting object obviously have more polygons than the
straight parts, so the parts where the cut will be round on the target object need to
have a higher vertex density.

Create some grips on the bottom part of the stock using a thin cylinder with an
Array modifier. This time, we set the Relative Offset factor for both the X and the Z
axes. This is because we want the array to duplicate upward and slightly forward as
well. Your factor might need to be a little different, depending on the angle you need.

. /
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XFACTOR

Figure 3.55 — Grip Array
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10. Let’s move the stock backward a little so that we can work on the part that connects
the stock and the body or the receiver. We need a vertical cylindrical cut along the
back edge, but this time we won’t do it with a Boolean modifier. Instead, we can
create a bevel and use the Shape slider in the Bevel menu that appears at the bottom
left of your modeling screen when you create a bevel. Set the value to something
between 0.040 and 0.050 to get a circular shape.

Offset

0.0311m

Grid Fill
MNone

Superellipse Custom

Figure 3.56 - Bevel shape

11. Create a circle at the bottom of the bevel and change its shape with proportional
editing. Extrude the shape upward to add some thickness to it, like in Figure 3.57.

Figure 3.57 - Proportional editing circle (left), stock connector shape (right)
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12. Duplicate the shape twice and arrange it as in Figure 3.58. This will act as a hinge,
which can be used to fold the stock.

Figure 3.58 - Stock connector

13. When we bring the stock back, we have to shorten it a little to prevent the hinges
from clipping the upper stock piece. We will scale that part down a bit with
Proportional Editing.
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Figure 3.59 - Shortening the upper stock with proportional editing
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14. Duplicate the hinges a few more times and rotate them so they connect the stock to
the body.

Figure 3.60 - Finishing the stock connector

15. Finish this part by inserting a thin shape between the stock connector and the gun
body. In real life, the shape looks something like in Figure 3.61, but you can get
creative and shape it however you like.

Figure 3.61 - Final stock detail

The stock is now finished on our FN SCAR. Essentially, we used the simple shapes we
created in Chapter 2, Creating Basic Shapes for an FN SCAR, and we turned them into
more detailed ones. We also added a few more items to make the model more complete.
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Modeling iron sights and detailing the barrel

Next, we are going to add more details to the barrel, and we will create an iron sight. In
this section, it is not very important to follow the steps too closely because many of the
details are improvised and not necessarily realistic:

1. Connect the two barrels with a smooth shape. Do this by filling some of the edges
with F and making them smoother with some loop cuts, bevels, or LoopTools.

Figure 3.62 - Connecting the barrels

2. Push the shape forward to create a small gap between the receiver and the barrels.
In that gap, we extrude two circles to connect the shapes.

Figure 3.63 — The beginning of the barrels
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3. Add some shapes to create the iron sight mount. This is the part that holds the iron
sight in place, and it looks different on the many variations of the FN SCAR, so feel
free to get creative here as well.

Figure 3.64 - Sight mount

4. Create an outline for the iron sight by extruding some edges out of a circle and
mirroring it. Remember that you can place the 3D Cursor in the middle of the
shape, then duplicate and scale the selection to -1 on the Y axis. When you do this,
make sure to correct the normals with Ctrl + N.

Figure 3.65 - Sight outline
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5. Solidify the outline and fill in the middle part. When we do this, the hole will not be
circular. To make it circular, select all the edges there and use the Circle option in
LoopTools. Sometimes, this option is a little messy, but a Boolean modifier will also
do the trick here.

Bridge

Figure 3.66 - Iron sight

6. Finally, cut some shapes into the end of the barrel with a Boolean modifier. Again,
we have to increase the vertex density at the rounded parts of the cut.

Figure 3.67 - Finished barrel and sights
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The iron sight consists of two parts — one at the barrel and one at the back of the
railing on top of the gun. The back part is also quite straightforward and can be
created using the modeling techniques we already covered. The adjustment wheel
in Figure 3.68 is a little different, so let’s quickly go over a few steps for creating a
shape like this.

WHEEL

i ADJUSTMENT

Figure 3.68 — Adjustment wheel

7. Add a cylinder with 12 sides and select the faces on the sides. In edit mode, you
will find the Select menu at the top left of the modeling screen, which contains a
Checker Deselect option. This will alternately deselect every other face that we
selected. In our case, only 6 of the 12 faces will remain selected.

lect Similar

I by Trait

Figure 3.69 — Checker Deselect
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8. Set the pivot point to Individual Origins. This will let us transform each selection
individually, based on its individual origin or center of mass.

Individual Origins

Point

@ Active Element

Figure 3.70 - Individual Origins

9. Use dual-axis scaling to scale up the selected faces. Each face is being scaled
individually without moving, which will narrow the faces in between. Individual
Origins can also be helpful when rotating multiple objects.

Figure 3.71 - Scaling individual faces
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10. Press E to extrude. Because we set the pivot point to Individual Origins, each face
will be extruded individually in its own direction. After extruding, scale the faces
down just a little.

Figure 3.72 - Extruding individual faces
11. Add some bevels and another cylinder as a base to attach this to the sight base.

Figure 3.73 - Finished rear iron sight
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Tip
Pretend you're aiming down the sight to make sure your sights are
aligned correctly.

Finally, we can revisit the magazine. This is probably the easiest part to detail
because we only need to add some bevels. If youd like to, add some more detail
to the bottom or to the sides with a Boolean modifier.

Figure 3.74 - Finished magazine
With all these details complete, the FN SCAR should look something like this:

Figure 3.75 - Finished FN SCAR model

In this section, we applied the techniques we learned throughout this chapter to create an
iron sight and detail our barrel and magazine. Now our FN SCAR model is finished. If you
want to keep working on this model, try using the techniques we covered in this chapter
to add some attachments, such as a front grip or a scope.
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Summary

In this chapter, we finished modeling our FN SCAR assault rifle. We learned how to use
new modeling tools and techniques and multiple new modifiers. Now, we can create
almost any detail we come across without needing to introduce new techniques. Of
course, though, there are many more tools and techniques to explore in Blender.

In the next chapter, we will introduce materials, PBR texturing, and basic lighting
and rendering techniques to turn our flat-colored model into a beautiful and realistic
rendered image.
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Texturing and
Rendering the FN SCAR

In Chapter 3, Adding More Details with Polygon Modeling and Modifiers, we finished
modeling the FN SCAR assault rifle and learned many new tools and techniques. Now,
we will learn the basics of Blender’s rendering and texturing abilities, as well as some
essential texturing techniques.

In this chapter, we will wrap up our FN SCAR project by creating materials and textures
for the model and rendering it into a portfolio image.

First, we will create some simple color materials for the model. Then, we will apply some
Blender-generated textures to make the materials look more realistic. When the materials
and textures are ready, we will set up the lighting and the scene before finally rendering
the project.

This chapter is broken into the following sections:

 Creating materials
+ Generating an Edge Mask
 Creating Edge Wear

+ Rendering the Scene
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Creating materials

In this section, we will learn how to create materials to give color to our currently colorless
model. Before we start creating materials, we must understand how Blender creates
materials using Material Nodes.

Understanding Material Nodes

When creating materials in Blender, we usually use Material Nodes. Material Nodes

are operations created in Blender to control the appearance of a material. There is an
incredible variety of things that can be created with the wide array of nodes available

to us in Blender, but we will not go into too much detail regarding the functions of each
node. Instead, we will learn how to use some simple nodes to create basic materials.

Let’s go over a few steps to set up our Workspace for material creation and create a
simple material:

1. Enter the Shading Workspace by clicking on the Shading button at the top of the

screen.

Figure 4.1 - Shading Workspace

2. Expand the Shader Editor window by hovering the mouse over the top of the
window and dragging it up.

SHADER EDITOR

Figure 4.2 - Shader Editor
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3. In the Shader Editor, click on New to create a new material for our object.

CREATE A NEW MATERIAL

Figure 4.3 - Creating a new material

The new material consists of two nodes: the Principled BSDF node and the Material
Output node. These are the two most fundamental nodes that are present in almost every
material. In short, Principled BSDF is like a junction point where we put all our material
settings together, and the Material Output node is just where we plug everything to
display it on our object. By default, every material is a plain white color, as is shown on the
model and in the Base Color part of the Principled BSDF node.

Slet 5 v M)~ Material. 001

¥ Principled BSDF

1.000

1.000

Figure 4.4 - Nodes
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4. In the Principled BSDF node, click on Base Color.

In this Base Color menu, there are multiple ways to control colors. My preferred
way is to use the HSV (hue, saturation, value) control. In the HSV control, it is
easier to manipulate the saturation and value (brightness) directly. For now, we need
a beige base color. To get this color, drag the color wheel pointer to approximately
the same place as shown in Figure 4.5, and turn down the value using the black and
white bar on the right:

COLOR WHEEL.

~ @ Materi

VALUE CONTROL
COLOR WHEEL
POINTER

¥ Material Output

¥ Principled BSDF

0.000
Figure 4.5 - Color wheel

5. Set the Metallic value in the Principled BSDF node to 1. 000 by dragging the
slider to the right.

@ Base Color
® Subsurface 0.000

METALLIC VALUE

Subsurface Radius

@ Subsurface Col..

Metallic 1.000

@ Specular 0.500

Figure 4.6 — Metallic value
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The Metallic value is an example of another property we can control in the Principled
BSDF node. Roughness is also commonly changed, and it determines how shiny a
material is. These properties can be controlled not only using the sliders in Principled
BSDF but also with other nodes.

Let’s explore that a little further.

Combining nodes

Figure 4.7 is a simple example of how we can use a node to assign an image or texture

to the surface of an object. An Image Texture node is used to load an image or texture
from a file, and the color output of that node is plugged into the Base Color plug on the
Principled BSDF node. This way, we can apply any image to the surface of our model
instead of just having a base color. In Figure 4.7, an Image Texture node with an image of
a smiley is plugged into the Base Color plug of the Principled BSDF node and cast on the
surface of a plane:

User Perspective
(1) Plane

Add  Node W Use Nodes St v v Material.001

¥ Material Output

IMAGE TEXTURE NODE MR

IMAGE TO BASE COLOR

@ Emicsion

Figure 4.7 — Material Node example
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As you can imagine, any of the properties in the Principled BSDF node can be controlled
using an Image Texture node, or any other node for that matter. There are also nodes that
allow us to generate textures such as clouds or a checker pattern, which can be used in the
same way. We will use more nodes later in this chapter, but for now, we need a few more
basic materials for our FN SCAR.

Adding multiple materials

We will now create a few more materials to assign to our FN SCAR:

1. Inthe Material Properties tab, create a new material slot using the plus (+) button.

2 Material

&  Material

NEW MATERIAL SLLOT

& Material 20 e

¥ Preview

o
»

¥ Surface

q!!j Use Nodes

MATERIAL PROPERTIES TAB

Figure 4.8 - New material 2
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2. In Edit Mode, select the upper receiver by hovering over it and pressing L, then
create a new material in the slot and click on Assign.

SELECT LOOSE PART

Figure 4.9 - Assigning a new material

3. Set Base Color for the new material to a slightly more golden-looking color.
Remember to set the Metallic value to 1. 000 once again.

—
Slot 2 v . i

¥ Principled BSDF ¥ Material Output

Surface

Figure 4.10 - Base Color 2
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4. Repeat steps 1, 2, and 3 to create and assign two more materials for the details. Use
a metallic black for the larger details, such as iron sights and railings, and a metallic
gray for small details, such as the screws.

Figure 4.11 - Black and gray details

Before we move on to the next section and continue texturing the FN SCAR, let’s take a
look at the shading issues on the lower receiver in Figure 4.12:

Figure 4.12 - Shading issues

As we mentioned in Chapter 3, Adding More Details with Polygon Modeling and Modifiers,
shading issues can appear when cutting holes in a shape or beveling its edges. Although
we fixed this problem before, it can reappear if we make small changes to the model like
the ones shown in Figure 4.12.

As we did before, we will fix the problem by selecting the edges surrounding the
surface (marked with a checkered line in Figure 4.13) and pressing V to rip the edges,
then clicking the right mouse button. Try to do this in any other place where you find
noticeable shading issues.
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) 41 1 M1 N

9 — NEWDETALL

Figure 4.13 - Ripping edges

After ripping the edges, the model should look much cleaner, as shown in Figure 4.14.
With the help of this technique, we can cut holes in our models much more easily without
undesired side effects:

Figure 4.14 - Clean surface

We created some basic materials and assigned them to different parts of the model. Next,
we will create an edge wear effect to make our FN SCAR look more natural and realistic.

Generating an Edge Mask

In this section, we are going to use Blender’s Cycles render engine to generate an Edge
Mask. In other words, we will tell Blender to detect sharp edges and create an edge wear
effect around those areas. This technique will significantly improve the appearance of our
model, and we will apply it to the other models we create in this book.

Detecting edges

We begin by creating an edge detection node setup, which we will refer to as an Edge
Mask. Essentially, this is a combination of nodes that will create white areas around the
edges of our FN SCAR. We will later turn these white edges into edge wear on our basic
materials from the Creating materials section.
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Here are the steps to creating the Edge Mask:

1. Select all faces of the FN SCAR, and in Edit Mode, press U to open the UV
Mapping menu. In the menu, select Smart UV Project. This will unwrap the
entire model onto a 2D surface. Before unwrapping, correct the normals by
pressing Shift + N to make sure the entire gun is a single object.

Figure 4.15 — Smart UV Project

2. In Object Mode, duplicate the entire FN SCAR and move it upward, away from
the original.

» Collections

1.000

Figure 4.16 — Duplicating
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Tip
You can remove the background image in the viewport settings. Click on

the arrow shown on the top right of Figure 4.16 and drag the World Opacity
slider down.

3. Create a new material and assign it to the duplicated model. In the new material,
delete the Principled BSDF node. The result should be a completely black object.

‘_:‘ Material 006

Figure 4.17 — New material
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4. In the Render Properties tab, set Render Engine to Cycles. An Edge Mask will not
work in Eevee.

RENDER PROPERTIES

CYCLES ENGINE

Render Engine |~ Cycles

Sampling

It

Figure 4.18 — Cycles render

5. In the Shader Editor, open the Add menu by pressing Shift + A and click on the
Search bar. Search for bevel and add a Bevel node.
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Slot & = v Material D06

v Material Output

v Material Output
All

All

_ @ Surface
@ Surface

® \Volume
® Volume
_ Displacement
Displacement

Figure 4.19 - Add node (left), Bevel node (right)

6. Inthe Bevel node, set Samples to 10 and Radius to 0. 07. Below the Bevel node,
also add a Geometry node.

v Bevel

Normal

@ Radius 0.

Normal

v Geometry
Position
Normal
Tangent
True Normal
Incoming

Parametric

Backfacing

Pointiness

Random Per Island

Figure 4.20 - Bevel and Geometry nodes
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7. In the Add menu, search for and add the Vector Math node and place it as shown
in Figure 4.21. When added, the node will appear as Add by default.

Maormal
Samples 10

L Radius

Marmal 0.000

vy Geometry
Vector:
Position
Mormal
Tangent 0.000
True Mormal

Incoming

Random Per Island

Figure 4.21 - Vector Math node

8. In the Vector Math/Add node, change Add to Dot Product, and plug the Normal
output from the previous two nodes into the Vector Math node.

Figure 4.22 - Dot product
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9. Lastly, add an Invert node after the Vector Math node.

10. Plug Value from the Vector Math node into the Color input of the Invert node.
Plug the Color output of the Invert node into the Surface input of the Material
Output node.

When you switch to Rendered View, in the top-right corner of the 3D viewport, the
edges on the model should appear white on an otherwise black model.

¥ Dot Product

1.000

Figure 4.23 - Invert node

Our edge detection process is now complete. The next step is to turn this result into an
edge map that we can use to create an edge wear effect on our materials.
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Baking an edge map

In the following few steps, we'll turn the Edge Mask into an edge map. This means that we
will turn the material we just created for highlighting edges into an image texture. We will
then be able to use that image texture to control the base colors on the basic materials we
created in the previous section. So, to get started, execute the following steps:

1. Find the Image Editor in the bottom left of the Shading Workspace. In the Image
Editor, we can create a new image using the New button at the top of the window.

B Open

¥ Active Tool

NEW IMAGE

Material 006

IMAGE EDITOR

Figure 4.24 — Image Editor
2. Set the name to Edge Map and resolution to 2048 px. Check 32-bit Float and
click OK. This will create a plain black image. We will use the following image to
bake our edge map:

ODE x
* Image

* Metadata

Figure 4.25 - Edge map
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3. Next to the nodes we created for our Edge Mask in the Shader Editor, search for and
add an Image Texture node. Open the image browser in the node and load the edge

map that we generated in step 2.

v Image Texture v Image Texture

Edge Map

Figure 4.26 - Image Texture node

4. Break the model up by moving apart some overlapping parts. This will help create
a better result. For example, the top part of the stock is normally covering the rest
of the stock, which can lead to some issues on our edge map.

Since we are using the duplicated model to bake the edge map, only break apart
that model.

Figure 4.27 - Breaking up the model
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5. With the duplicated FN SCAR selected, go to the Render Properties tab and open
the Bake menu. Here, set Bake Type to Emit and click Bake.

Sampling

Light Paths

Bake frorm Multires

-

Combined
L Selected to Act s
Arnbient Occlusion

¥ Qutput
Target
Margin

Roughness

Emit

Figure 4.28 - Baking
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After a few minutes, the black image we generated will turn into a baked edge map,
which should look something like in Figure 4.29:

[._:_:' L.D =-I.‘ e LO

* Image

£

Tool

¥ ::\_l-:-__lj;l' *:‘F'P“ -
i I* i.'z';#l;"ﬂ

el
4 o .':_- H

Image

1EwW

BAKED EDGE MAP

Figure 4.29 - Baked edge map

We can now use this image to change the appearance of the materials we created in
the first section.

Creating edge wear

In this section, we are going to process the edge map to create edge wear on our model.
The edge map will be combined with various nodes to produce a highly customizable
result, which will help create more realistic models.
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Let’s begin by applying the edge map to our first material:

1. Select the material to which you want to apply the edge map first and add an Image
Texture node. In the Image Texture node, load the edge map.

Plugging the Image Texture node into Base Color of the Principled BSDF
node will replace that material with the edge map texture we baked in the
previous section.

& Use Nodes Slot 1 « @~ Material 8 0O x

¥ Materal Gutput

¥ EdgeMap » Principled BSDF

Metallic
Specular

Specular Tint

Figure 4.30 - Loading the edge map



Creating edge wear 121

Search for and add a Mix RGB node. Place it between the Image Texture node and
the Principled BSDF node.

This node mixes colors and we will use it together with the Image Texture node to
control where we want to display which color.

MNode |« Use Nodes b ‘,.w Material

MIX RGB

Figure 4.31 - Mix RGB node
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Set Colorl1 to beige, the main color of the object. Set Color2 to black, which is the

color of the edges. The effect is not noticeable yet, but we will add a few more nodes
to improve it.

COL ORI

COLOR2

Select Add MNode & Use Nodes Slot 1 w l‘_.,da Material

+ EdgeMap ¥ Principled BSOF

Specular

Specular Tint

Figure 4.32 - Color1 and Color2
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Add a Math node between the Image Texture node and the Mix RGB node. By

default, it is named Add when created. Set the operation for this node to Power.
This node will amplify the effect of our edge map.

v EdgeMap
v Mix

Value

Mix

Camp Clamp

Value

Value

¥ Principled BSDF
Value @ BSDF @

v

Minimum

Smooth Maximum

Figure 4.33 — Math node (up), Power node (down)
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5. Reduce the Exponent value to 0.200 to make the edge shading darker.

Mode [« Use Modes

» EdgeMap

Figure 4.34 - Exponent

6. Duplicate the Image Texture node with the edge map and plug Color from the
Image Texture node into Color2 on the Mix RGB node. This will create white
edges on top of the shading we generated so far.

Figure 4.35 - Color2 node
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7. Add a ColorRamp node between the duplicated Image Texture node and the Mix
RGB node. The sliders on ColorRamp will let us control the presence of the colors
on the edge map, which will in turn change the look of the white edges we created
in step 6.

* EdgeMap ¥ ColorRamp

Color & Color
Alpha Alpha
MMz

3 D x

Clarmp

Vector S L ID E RS

Figure 4.36 — ColorRamp

8. Set the sliders to get a desirable effect. Pushing the black slider to the right will
make the white edges thinner. Pushing the white slider to the right will make
them sharper.

~ Use Nodes

¥ EdgeMap

Mix
Clamp
@ Fac
*

Figure 4.37 - Sliders
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9. Click on the white slider and adjust the color in the color wheel.

v ColorRamp

Color @
Alpha @

RGB v~ Lin.. v

Pos 0.636

0.408

1.000

Figure 4.38 — ColorRamp color

We have now created edge wear from the Edge Mask. Next, we will correct inconsistencies
in edge wear that appear on some parts of the model.

Separating materials

We applied the same material to the stock, but the edge wear and shading look too
thick here:

Figure 4.39 - Stock edge wear
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We can fix these issues by tweaking the material on this part of the model, but not on the
other parts. To do so, lets separate the material in just a few quick steps:

1. Create a new material slot and load the same material from the Material Browser.

Material

MATERIAL
BROWSER

Figure 4.40 — New material slot

2. Duplicate the material using the New Material button, marked in Figure 4.41:

W, receiver & Material.007

Material.007

3

"_.J ~| Material.007

Figure 4.41 - Duplicating a material
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3. Assign the duplicated material to the parts where you want to change the
edge settings.

Figure 4.42 — Assigning a material

4. In the duplicated material, change the colors of ColorRamp to black. In the Power
node, increase the exponent to around 0.700.

SET BLACK

Figure 4.43 — Duplicated material



Creating edge wear 129

This should reduce the thickness of the edges on the stock. At this point, the model
should look something like in Figure 4.44, in the material view:

Figure 4.44 — Stock material

Now, the edge shading no longer looks excessive, and it can be controlled separately. You
can do this any number of times, on any part of the model.

Copying nodes to other materials

Our first material is ready, but we need the same effect on the other materials as well.
Luckily, we don’t need to manually create the same nodes each time, but we can just copy
and paste them from the first material:

1. Select all the nodes from the finished material, except Principled BSDF and
Material Output since they are already in every material. Once selected, copy
them by pressing Ctrl + C.

Figure 4.45 - Copying nodes
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2. Paste the nodes in the Shader Editor of the second material, using Ctrl + V. Plug
Color from the Mix RGB node into Base Color of the Principled BSDF node.

Figure 4.46 — Pasting nodes

3. Set the correct color in the Mix RGB node. We pasted the nodes from the previous
material, so it will carry the color from that material. Also, decrease the roughness
a little on this material.

You will most likely need to adjust some of the properties on different materials to
get a better result since not all parts of the model have the same edge wear.

v v Material.004

Figure 4.47 — Adjusting copied nodes
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For example, adding a Power (Math) node between Image Texture and ColorRamp
for Color2 on the black metal material will improve the look of the edges. You may
also need to adjust the markers and the color in the ColorRamp node.

¥ ColorRamp

Figure 4.48 - Adding nodes

4. Continue adjusting all the materials until the FN SCAR is ready. When you finish, it
should look something like in Figure 4.49:

Figure 4.49 - Finished materials
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Lighting and rendering

In this section, we are preparing a scene to render our FN SCAR. This consists of setting
up the lighting, camera, and render settings, as well as exporting a rendered image.

Lighting the scene

Let’s take a moment to discuss how we will create the lighting. Figure 4.50 shows a simple
scene consisting of an object in the center and four plain white point lights placed around
the object. The scene is well lit and the object is clearly presented, but it does not look very
natural or aesthetically pleasing:

Figure 4.50 - Lighting example 1

Figure 4.51 shows the same scene, but with colored lighting. Namely, the twopoint lights
on the right side project a light-orange color, and the ones on the left project a light-blue
color. As a result, the scene looks much better:

Figure 4.51 - Lighting example 2
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The key here is that one side of the object is lit with a warm color, while the other side is lit
with a cold color. This is the principle we will follow when lighting our FN SCAR.

In the following steps, place lights into our scene:

1. Add an Area light from the Light section of the Add menu.
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Figure 4.52 - Area light

2. Place the light on the right side of the model and rotate it so that it is facing
the model.

Figure 4.53 - Light placement
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3. Duplicate the light multiple times and rotate it around the Z axis so that there are
four or five lights on the right side of the model, all facing the center. When done,

select all the lights but select the middle light last, and use Ctrl + L to apply Link
Object Data.

Figure 4.54 - Link Object Data

4. Select the middle light and open the Light properties menu. In the menu, set Color
to a light orange and Power to 50 W.

Figure 4.55 - Light properties

5. In the front view, rotate the lights so that they lie at an angle of approximately 20°
from the Z axis.
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Figure 4.56 — Light angle

6. Repeat steps 1-4 on the other side of the FN SCAR. Set the color for these lights to a
light blue and the power to 600 W.

Figure 4.57 - Blue lights
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7. Add one last area light under the model, facing upward. Also, set the color to light
blue and set the power to 30 W.

Figure 4.58 - Floor light

We created some lights to make our object visible in the scene, and we aligned and colored
them to create a more aesthetic result. Next, we will turn our scene into a savable image.

Rendering the scene

Our scene is now ready for rendering. In the following few steps, we are setting up the
camera and render settings to produce a rendered image:

1. Place the 3D view at an angle from which you want to render the scene. In this
scene, the lighting is set up best for an angle similar to that of Figure 4.59:

Figure 4.59 - Aligning the view
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2. Add Camera from the Add menu and press Ctrl + Alt + Num 0 to align it with
the view.

Figure 4.60 — Adding a camera (left), aligning the camera with the view (right)

3. Inthe Camera properties tab, you can adjust the focal length to 40 mm.

Clip Start 01lm

End 1000 m

Figure 4.61 — Focal Length
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4. To improve the render, try switching the Shader Editor to World Mode and
replicating this node setup for a background gradient.

¥ ColorRamp

¥ Gradient

1.000

Figure 4.62 — Background color

5. Inthe Render Properties tab, find the Sampling menu and set the Render number
to 512. You may also want to check the Render box in the Denoising menu to
prevent noise in the render.

Open Shading Language

¥ Sampling SAMFLES

* Light Paths

Figure 4.63 — Render Properties
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6.

In the Output properties tab, adjust the Resolution settings of the render.
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Aspect X 1.000

Y 1.000

Render Region

Figure 4.64 — Output Properties

Render the image by opening the Render menu in the top left and selecting Render

Image. Alternatively, use the shortcut F12.

A File Edit

Figure 4.65 — Render Image
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The following screenshot, in Figure 4.66, shows the final render:

Figure 4.66 — Render result

After a few minutes, Blender turns the scene into a rendered image after calculating the
colors, lights, shadows, and reflections.

Summary

In this chapter, we learned how to create materials and apply them to a model. We also
learned how to use material nodes to create an Edge Mask, which was used to shade the
edges and simulate edge wear. Finally, we set up the lighting for the scene and rendered
the image. These skills are necessary to turn any 3D model into a presentable result and
will likely be used in nearly every project you work on in the future.

In the next chapter, we will continue learning about modeling techniques and getting
some practice with the ones that we already learned about by creating a futuristic sci-fi
race ship. We will also learn about some new texturing techniques.



Part 3:
Modeling
a Sci-Fi Race Ship

This section consists of creating a concept race ship model in medium-poly and
introducing some ways to make a model appear more detailed than it really is, by
implementing texturing techniques and normal decals.

We will cover the following chapters in this section:

o Chapter 5, Modeling a Sci-Fi Race Ship
o Chapter 6, Texture Painting the Sci-Fi Race Ship
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Modeling a
Sci-Fi Race Ship

In this chapter, we are going to model a medium-poly sci-fi race ship. We will learn how
to create a model with a lower level of detail than the FN SCAR, but with enough detail to
still make it impressive. The model will be used in Chapter 6, Texture Painting the Sci-Fi
Race Ship, to demonstrate techniques that can simulate higher levels of detail.

By the end of this chapter, we will produce a model with a medium level of detail, which
makes it suitable for use in games and animation. This is important because highly
detailed models will often not work well for such purposes, and they must be replaced
with less sophisticated ones.

We will cover the following topics in this chapter:

» Modeling basic shapes
« Adding details

« Modeling armor panels
» Adding more parts

« Finishing the model
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Modeling basic shapes

In this section, we are going to create the basic shapes for our race ship. We will begin by
creating the cockpit, since that is the central part of the ship. Everything else, including
the wings, engine, and armor, will be attached to the cockpit.

In the following steps, we will create the basic shapes of the race ship using techniques
that we have already covered:

1. Add a cube and shape it into the nose of the ship by simply moving the edges.

Figure 5.1 - Cockpit nose

2. Extrude the back of the nose a few times using E to extrude and S to scale the
individual segments.

Figure 5.2 - Extruding the cockpit
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3. Add another cube to the side and reshape it, as shown in Figure 5.3. We are using a
Mirror modifier on this shape to copy it to the other side.

Figure 5.3 - Side shape

4. Extrude the side a little further and create two loop cuts, as shown in Figure 5.4.
Using the P shortcut, separate the face loop between the loop cuts and narrow it
using Alt + S. This will scale the shape down while ensuring every edge is equally
distant from its starting point.

SEPARATE 4

Figure 5.4 - Separating and narrowing
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5. Rejoin the part we separated in step 4 with the original shape using Ctrl + ] after
selecting both objects. Also, fill the faces with F, as shown in Figure 5.5.

Figure 5.5 - Filling

6. Bevel the sides on the bottom shape with Ctrl + B and add a cylinder to the back.
With the help of more bevels and extrusion, smooth the shape and create a hole in
the back. This shape will be the propulsion system.

Figure 5.6 - Propulsion

Next, let’s attach some more basic shapes to our ship.
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7. Add a cube at the back of the fuselage to hold the engine.

EXTRUDE

Figure 5.7 — Engine

8. Add another cube and extend it toward the front of the cockpit to create a basic shape
for the wing. Rotate the shape so that it aligns with the shape that is already in place.

Figure 5.8 - Wing shape
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9. Duplicate the face at the front of the shape with Shift + D and move it a little further
to the front. Extrude the face to create another shape.

Figure 5.9 - Duplicating the wing shape

10. Repeat to create another shape that’s approximately twice the length of the previous
one. Use Ctrl + R to create a loop cut in the middle of it.

Using the Alt + S shortcut, the face will be pushed in the direction it is facing. Push
it towards the middle of the ship, as shown in Figure 5.10.

Figure 5.10 — Front wing

11. To get some more space between the wings, push the entire wing outward.
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Figure 5.11 - Wider wing

12. Extrude the face at the back of the cockpit shape upward with E and pull the front
edge up higher than the back edge.

EXTRUDE\

Figure 5.12 - Back of the cockpit
13. Add a cube and use it to make the basic shape of the windshield.

Figure 5.13 - Windshield
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We have now finished creating the basic shapes for our race ship and we have enough
shapes to form our ship. Next, we will add more details to the basic shape and replace
some of them with more sophisticated objects.

Adding details

We made enough basic shapes to form the ship. Now, we will continue by increasing the
level of detail on the ship and adding more objects to the existing shapes. Here, we will
improve the look of the ship without making it too sophisticated:

1. Duplicate the face at the top of the nose with Shift + D and move it upward.

Figure 5.14 — Nose cover

2. Extrude the face downward with E and add a loop cut at the back of the shape.
Remember to correct the normal with Shift + N after extruding.

Figure 5.15 - Extruding the nose cover

3. Extrude the face at the bottom of the loop we just created and use it to create a
frame for the windshield. Figure 5.16 shows how to create the frame in four steps
using extrusion.
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Figure 5.16 — Windshield frame

You may need to make the windshield wider or larger so it fits the frame better.

Figure 5.17 — Adjusting the windshield

Next, use Ctrl + B to bevel some of the edges of the nose cover, windshield, and the
back of the windshield frame. This will make the shape flow better.

Figure 5.18 — Beveling the cockpit
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6. Duplicate the faces at the front of the shape we created next to the cockpit and
extrude them to get a similar shape.

DUPLICATE EXTRUDE

Figure 5.19 - Extruding a new shape

7. Move the edge back toward the wing to create an angle on the shape. Press I with
the faces selected to insert new faces, then press E to extrude, moving the face
inward to the desired depth, creating the air intake.

Figure 5.20 — Air intake

8. Duplicate the two faces at the bottom of the air intake and move them down.
You can use Alf + S to move them in the direction they are facing. Extrude them
downward to create a similar shape.
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Figure 5.21 — Lower intake

9. Once again, insert faces to create another air intake.

Figure 5.22 - Inserting faces
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10. Bevel the edges at the top and bottom of the cockpit. At the top, only bevel the front
edges, and slide the vertices up by double-pressing G.

Figure 5.23 — Nose bevels

11. Select the faces at the top of the nose and extrude them, then press the right mouse
button to snap them back into their original place.

12. Place the 3D Cursor at the front edge, as shown in Figure 5.24, and scale the faces to
0 on the Z axis to flatten them.

EXTRUDE

! AND
| RIGHT-CLICK
’*‘!ly.h’" II"L

Figure 5.24 - Nose dent



Adding details 155

13. Scale the edges down individually so that the dent becomes narrower at the back.

Figure 5.25 - Scaling edges

14. Add a small cube into the hole we just created on the nose and bevel the edges at the
top. Insert a face at the front by pressing I and extrude it to create another air intake.

Figure 5.26 — Nose intake
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15. Using the same technique, add a similar object to the side of the cockpit.

Figure 5.27 — Cockpit attachment

16. Add two more shapes to the front of the object to make it look like a gun.

Figure 5.28 — Gun shape

17. Select the circle at the end of the gun and activate the Shear tool on the left of your
screen. Drag the top slider backward to shear the surface. After dragging the slider,
you can manually adjust the offset value in the Shear menu.



Modeling armor panels 157

Figure 5.29 — Shear

We increased the level of detail by adding a few more objects to the model. Let’s stop
adding details for a minute and learn how to make armor panels to protect the ship and
improve its aesthetic.

Modeling armor panels

We will now learn how to create armor panels to cover the exterior of the ship. We will
use a new object and apply modifiers to it so that we can shape the armor panels. This will
allow us to improve the appearance of the ship:

1. Duplicate the top face at the back of the cockpit and separate it so that it’s a new
object. We are going to use a Mirror modifier here, so delete one half of the face.

Figure 5.30 - Duplicating a plane
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2. Add a Solidify modifier and a Mirror modifier. In the Solidify modifier, set the
thickness to 0.1m and check the Even Thickness checkbox.

Figure 5.31 — Mirroring and solidifying

3. Extrude an edge from the side and pull it down to form an armor panel. Remember
that you can slide a vertex by double-pressing G.
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Figure 5.32 — Armor panel

4. Add afew loop cuts to this shape and push the rear edge inward, as shown in
Figure 5.33.

LOOP CUTS

e

Figure 5.33 — Loop cutting the armor panel
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Place a cube on top of the engine and shape it so it fits the shape we cut out of the

armor panel. Bevel the edges with Ctrl + B, then insert and extrude a face at the
back. This will become the exhaust pipe.

Figure 5.34 — Rear exhaust

6. Repeat this process to create two more pipes coming out of this shape.

Figure 5.35 — Exhaust pipes
7. Add another armor panel at the beginning of the wing.
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Figure 5.36 - Wing armor

8. When extruding new parts of the armor panel, you can ensure they have the same
angle as another face by extruding the edge first and then scaling it outward using
the 3D Cursor, as shown in the middle panel of Figure 5.37.

Figure 5.37 — Shaping the wing armor

We have now learned how to create armor panels using simple modeling in combination
with the Solidify modifier. We will use this technique more as we continue modeling the
race ship. Next, we will create more details on the model.
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Adding more parts

In this section, we will continue adding more parts details to the ship and replace the rest
of our basic shapes with more sophisticated ones. We will finish the wings, the cockpit,
and the back of the ship, and add other details.

In the following few steps, we will apply techniques that we have already learned to add
various details to our model:

1. Add a shape to the side of the wing, as shown in the left panel of Figure 5.38. At
the front of the shape, add a plane and rotate it to the same angle as the previously
created shape.

Figure 5.38 - Wing side

2. Using loop cuts, separate the plane into two smaller ones. Extrude planes in the
direction of the front of the ship and add two loop cuts on each shape, as shown
in Figure 5.39.

SEPARATE

LOOP CUT

Figure 5.39 - Extruding planes
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3. Push the outer faces outward using the Alt + S shortcut to ensure they move in the
right direction. Do the same to the faces on the other side of the shape.

Figure 5.40 — Moving faces
4. Add a cube and make it long and thin by using S to scale.
5. Add two loop cuts to the cube and push the back edges forward.

6. Add another loop cut so that another shape can be extruded and push the edges
forward again.

7. Extrude the thin and long faces further and push the edges forward again.

LOOP CUT

\ / 4 4
¥ E

)

! (;\ »F’USH

/

%

Figure 5.41 — Middle wing shape
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8. Create another cube in front of this shape and push an edge from the back forward.

Then, add loop cuts so that another shape can be extruded and push the edges
together, as shown in Figure 5.42.

LOOP CUTS

Figure 5.42 — End wing shape

9. On the outside of the wing, add a cube and scale it up on the Y axis so that its length
matches the length of the wing. Bevel the outer edges.

Figure 5.43 - Side wing shape

10. Add a smaller cube to the side of this shape and bevel it in the same way. Separate
this to a new object by pressing P.

Figure 5.44 - Separating by selection
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11. In the modifier properties tab, add an Array modifier to copy this shape multiple
times and place it along the wing.

MODIFIER PROPERTIES

Figure 5.45 — Array modifier

12. Add a small cube to connect the two parts of the wing. Move the top face to the side
so that the shape is angled.

Figure 5.46 — Connector

13. Add an Array modifier to this shape.

Figure 5.47 — Connecting the wing shapes
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14. Duplicate this array and move it below the first one to make the shape look
more intricate.

DUPLICATE

Figure 5.48 — Duplicating the array

15. Create another armor panel on the middle of the wing. This is the same object as
the armor panels we created before, so it has the same modifiers.

Figure 5.49 - Middle wing armor

16. Duplicate the new armor panel and move it to the front end of the wing, where it acts
as the wing’s protection. Then, simply reshape it so it better fits this part of the wing.

=i

Figure 5.50 — Front wing armor
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17. Reshape the armor panel by moving vertices individually. Snap the 3D Cursor to
a vertex with Shift + S and scale up another vertex with the 3D Cursor set as the
pivot point.

3D CURSOR

Figure 5.51 - Moving the vertex

18. Use dual-axis scaling (S followed by Shift + Y) with the 3D Cursor and scale the vertex
to 0 to ensure it is aligned correctly.

SHIFT +Y

Figure 5.52 - Dual-axis scaling

19. Add more air intakes underneath the front armor panel that we have just created.

Figure 5.53 - Front intakes
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We have added some more items and details to the wings of the ship, making it appear
much more complete. Next, we will add some more objects to various parts of the ship to
make it look even more complete.

Creating smaller details

We will now create a final layer of details by adding some more items to the model. We
need to fill in the empty space at the rear of the ship, so let’s add some more objects there:

1. Use the technique we used to create air intakes in the Adding details section to
create a similar shape at the back of the ship. Adding grilles by applying an Array
modifier to a thin shape can be a nice detail.

ARRAY GRILLES

Figure 5.54 - Rear exhaust

2. Use a plane and extrude its edges to form a diffuser in the back. Then, add a
Subdivision Surface and a Solidify modifier to the shape.

_.
2 .
.

» Optimal Display

Rim & Fill

Figure 5.55 - Diffuser

3. Create a few more similar shapes to add more detail to the diffuser.
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Figure 5.56 - Diffuser detail

4. Add an object to the side of the wing to make this part of the ship appear bulkier. Feel
free to get creative and make the shape different from what you see in Figure 5.55.

You can also remodel the armor panels to whatever shape you like so that it better
fits the ship.

Figure 5.57 - Side object

5. Add a pipe connecting the back and the front part of the wing. Do this by extruding
a circle.

Figure 5.58 — Wing pipe
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6. Add more armor panels to cover the gun on the side of the cockpit.

Figure 5.59 — Gun armor

7. Bevels can also be added to individual vertices. Select a vertex and use the Shift + B
shortcut to initiate beveling, then click the left mouse button to apply it. A Bevel
menu will appear in the bottom-left corner of the screen.

In the menu, set Affect to Vertices and adjust the Width and Segments values of
the bevel.

None

Supereliipse | Custom

Figure 5.60 — Vertex bevel

It is now time to add finer details to the ship. Use the techniques that we have learned so
far and try to come up with new things to add to the model.
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Figure 5.61 - Side details

Tip
Searching online for images of airplanes, race cars, industrial vehicles, or any
other machines can help with inspiration for new details.

We have further increased the level of detail on the ship by adding more complex parts to
it. Next, we will quickly go over a few more detailing ideas to finalize the model.

Finishing the model

We will now finish the model by adding some more final details all over the race ship.
Here are a few more random things that I have added to the ship by using the tools and
techniques that we have learned so far. Feel free to change them or create more details.

Figure 5.62 is the inner part of the wing, created by applying an Array modifier to a cube
with beveled edges and a few round shapes at the back.

Figure 5.62 — Inner wing
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I also added another layer to the windshield, some pipes to connect the cockpit to the wings,
and some more intakes on the nose of the ship. The intakes are created the same way as the
intake at the tip of the nose. Figure 5.63 shows a few more details added to the cockpit.

=] = -\ | =

Figure 5.63 — Cockpit details

We can check whether the normals are oriented correctly by checking Face Orientation
in the Viewport Overlays menu. Correct normals will appear blue, while incorrect
normals will appear red.

CaEED

RED FOR INCORRECT

» Floor

o Text Info ~ 3D Cursor

» Annotations

~ Bones

+ Outline te « Origins

BLUE FOR CORRECT

Figure 5.64 — Face orientation
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Figure 5.65 is a top-view screenshot of the finished ship. It is okay if your model looks
different from this, as the purpose of this chapter is to exercise creativity and bring your
own ideas into Blender.

Figure 5.65 — Top preview

Our model is now finished. Before we proceed, let’s apply a MatCap to give us a better idea
of what the model will look like when we create materials and put it in a scene.

Applying a MatCap
We will now apply a Material Capture (MatCap) shader to get a better preview of the

model. This will simulate some shading and lighting to show us what our model would
look like in a scene, without requiring us to manually create a material.
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To apply a MatCap, open the Viewport Shading menu and set Lighting to MatCap.
Clicking on the sphere will allow you to choose between many different MatCaps.

MATCAP
PROPERTIES

S & o B X
SEEL BT B
Onee

Figure 5.66 — MatCap

After choosing a MatCap, set Color to Single and pick a color for the object. A dark gray
MatCap suits this model well, but you can set it to whatever you like. We can use this as a
reference in Chapter 6, Texture Painting the Sci-Fi Race Ship, when we create materials.

TOGGLE
OVERLAYS

Studio MatCap

Material Object

Figure 5.67 — MatCap color
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Tip
You can remove the grid floor and axes by disabling the overlays with the
Toggle Overlays button.

Figure 5.68 consists of snapshots of the finished model.

Figure 5.68 - Final preview

We now have a MatCap on our model, which makes it look nicer in the viewport. We are
now ready to start texturing the model.

summary

In this chapter, we modeled a game-suitable race ship from scratch without using any
references. We exercised the skills that we acquired in the previous chapters and learned
how to create shapes and objects that we can apply to other vehicles or models.

In the next chapter, we will learn how to create custom textures by texture painting our
race ship. We will also learn how to create decals and bake normal maps.






6

Texture Painting the
Sci-Fi Race Ship

In this chapter, we will texture the sci-fi race ship using texture painting techniques. We
will learn how to paint a custom livery for the ship and increase the apparent level of
detail on the model using normal maps and normal decals.

We will cover the following topics in this chapter:

 Baking a normal map

o UV unwrapping

+ Baking a bevel map

o Texture painting the armor panels
« Painting decals

 Painting normal decals
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Baking a normal map

In this section, we will learn how to create a normal map texture from a high-poly object.
This will allow us to simulate a bumpy surface by placing a texture on it. In the following
steps, we will create a carbon fiber surface and bake it as a normal map so that we can
easily place it on any object as a texture:

1. Create two planes and place them as shown in Figure 6.1. Add a loop cut in the
middle of each plane by pressing Ctrl + R and lifting it up:

LOOP CUT

Figure 6.1 - Two planes

2. Bevel the edge created by the loop cut by pressing Ctrl + B and turn on
smooth shading.

13 Giobal v Av Bl v (&

SHADE SMOOTH

Figure 6.2 — Bevels and smooth shading
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3. In the top view, add an Array modifier and check Constant Offset instead of
Relative Offset. Set the X and Y distances so that the shape is tiled perfectly, as
shown in Figure 6.3:

TOP VIEW

| W Plane > (00 Array

Figure 6.3 - Constant Offset

4. Increase the Count value to create a longer tiled pattern.

Array O

Fit Type  Fixed Count v oa

~ of Constant Offset

Figure 6.4 - First array
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5. Add another Array modifier and, once again, adjust the offset values to tile the
previous array perfectly.

Figure 6.5 - Second array

6. Add a plane in the middle of the pattern and scale it up by any multiple of 2.

The plane must not stick outside of the pattern. It must be scaled by a multiple of
2 to ensure that the normal map will be seamless. Remember to hold Ctrl while
moving the plane so that it snaps to the grid. The plane must be just above the
surface of the pattern.

Figure 6.6 - Plane
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7. Create a new image named Carbon_Fiber in the Image Editor (found in the
Shading Workspace) and set its resolution to 512 pxx 512 px.

Carbon_Fiber

512 px

512 px

" Alpha
Blank

Figure 6.7 — Carbon fiber image

8. Create a new material for the plane. In the material, add an Image Texture node
and load the image created in step 7.

w Carbon_Fiber

LOAD IMAGE °"

la’] ] carbon_Fiber

Linear

Flat

Figure 6.8 — Image Texture
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Open the Bake menu in the Render Properties tab. The menu will only appear in

Cycles render mode. Set Bake Type to Normal and check the Selected to Active
checkbox, as shown in Figure 6.9:

folumes

Hair

Simplify

Maotion Blur
> Film

rformance

Target
Margin 16 px

« Clear Image

Figure 6.9 — Bake settings

10. Select the pattern first and the plane second. This will allow us to bake the surface of
the pattern onto the plane in the form of a normal map.

SELECTED (DARK ORANGE)

ACTIVE (BRIGHT ORANGE)

Figure 6.10 — Selected and active
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11. Click the Bake button in the Bake menu to create the normal map.

Figure 6.11 — Bake

12. After a few minutes, the blank image will turn into a normal map, which should
look something like in Figure 6.12. Save this normal map image on your computer.

E-—e E View v |[= ’_‘_|-« Carbon_Fiber r-| LD —

NORMAL MAP

Figure 6.12 - Baked normal map
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13. Plug an Image Texture node with the normal map loaded into a Normal Map node.

Plug the Normal Map node into the Normal plug of the Principled BSDF node. In
rendered view, you will notice a bumpy pattern on the plane. To highlight the effect
of the normal map, reduce the Roughness value on the Principled BSDF node.

[~ Normal Map

Figure 6.13 — Rendered normal map

We learned how to bake a normal map and display it on a surface to simulate a highly
detailed surface on a simple object. Next, we will learn how to UV unwrap an object so
that we can use the same technique on a more complex object.

UV unwrapping

In this section, we will learn how to UV unwrap an object for texturing. This technique
can be used to seamlessly texture any object.
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We must first understand what UV unwrapping is and how it works. When we UV
unwrap an object, we turn it into a 2D surface. You can think of it as reverse papercraft.
We then place the 2D version of the object on an image texture to tell Blender how we
want the texture to appear on the surface of the object. If we try to unwrap a simple cube,
the result will look like in Figure 6.14:

Figure 6.14 - Unwrapped cube
An object can be UV unwrapped in two simple steps:
1. Select the edges that need to be cut to unwrap the object. In Edit Mode, press U

to open the UV Mapping menu and select Mark Seam. After marking the seams,
select Unwrap in the same menu.

Figure 6.15 - UV Mapping



186  Texture Painting the Sci-Fi Race Ship

2. In the Shading Editor, switch from Image Editor to UV Editor. When you select
the cube, it will now appear as the unwrapped version in UV Editor.

UV UNWRAPPED CUBE

Figure 6.16 — UV unwrapping
We will now apply this method to the diffuser we created at the back of our ship:
1. Mark the seams on the diffuser in the back of our ship, as shown in

Figure 6.17 (left). After unwrapping, the UV map should look something
like in Figure 6.17 (right):

Figure 6.17 — Marked seams (left), UV-unwrapped diffuser (right)
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Create a new material for the diffuser and load the carbon fiber texture with an
Image Texture node.

Set Color Space to Non-Color and run the image through a normal map. You
should then see the carbon fiber pattern on the surface of the object.

+ Use Node B L)~ Material

» @ Material

w Mormal Map
Normal
Tangent Space
[l Carbon_Fiber.p..
Lirvear

Flat

LLOAD CARBON FIBER

Figure 6.18 — Carbon fiber diffuser
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Add Texture Coordinate and Mapping nodes to the material, as shown in
Figure 6.19, to allow better control over the texture. For example, we can increase
the scale of the texture by changing the Scale figures in the Mapping node:

M//fﬂﬂn -

MORE DETAIL

ct Add Node & UseNodes v @ Material O x

ube.011 > & Material

From Instancer

Figure 6.19 - Mapping node

We now have a carbon fiber texture on the surface of our diffuser as a result of UV

unwrapping. Next, we will learn another trick to increase the level of detail and realism
with normal maps.
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Baking a bevel map

We will now learn how to simulate smooth bevels using a normal map.

At this point, the object has a bumpy surface, but its edges look too sharp and unrealistic.
We can make the edges look nicer by adding bevels, but that will increase the polygon
count too much. We can simulate smooth beveled edges using the same normal map

techniques we already learned:

1. First, duplicate the object and bevel the sharp edges on the copy with Ctrl + B.

BEVELS NO BEVELS

Figure 6.20 — Bevels versus no bevels
2. Move the objects so that they are in exactly the same place.

Select the original object and in Edit Mode, solidify everything slightly using

Alt + S. This will ensure that the copied object is completely contained by the
original object. In the same way we moved the plane above the carbon fiber mesh
when baking the previous normal map, we need the surface to be slightly above the

high-poly mesh.

Figure 6.21 - Baking preparation
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3. Create a new image onto which we can bake the normal map for the bevels.

Map

1024 px
1024 px

~ Alpha
Blank

Figure 6.22 — New image

4. In the material that we already created, load the new image into the Image Texture
node instead of the carbon fiber texture. Then, simply repeat the steps for baking
the normal map.

Simplify
Motion Blur

> Film

n Multires
Bak

~ Influence

 Bevel Map

Target

Margin

o Clear Ima

Figure 6.23 - Bevel map bake settings



Baking a bevel map 191

After baking, you should get a normal map that looks something like in Figure 6.24:

s

Figure 6.24 — Bevel normal map
Applying the normal map to the unbevelled object using nodes should create a
result like in Figure 6.25:

. SMOOTH EDGES

Figure 6.25 — Smooth edges
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We can easily combine the carbon fiber normal map with the bevel normal map. To do
this, create a separate Image Texture node for each normal map (accompanied by the
mapping and geometry nodes) and connect them using a MixRGB node before running
them through the normal map node.

> Transform

1000

~ Vapping

v Bevel Map

Figure 6.26 — Mixing normal maps

We can now bake multiple different normal maps for an object and render them together
on a surface using nodes. Next, we will texture the armor panels on our race ship.
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Texture painting the armor panels

In this section, we will learn how to create a custom texture for our race ship using
texture painting. This will allow us to create original textures completely independently
for any model:

1. Add a new material and assign it to the armor panels. Name this material Armor.

> @ Armor

Armnor

Figure 6.27 — Armor material

2. In Edit Mode, press C to brush-select the faces at the top of the armor panels.
After making the selection, press I to insert faces and create an edge around
the armor panels.

3. Create and assign a black material named Carbon Fiber to the edges. Also assign
the black material to the faces on the bottom side.

BRUSH-SELECT I TO INSERT FACES

Figure 6.28 — Brush-selecting (left), inserting faces (right)
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Tip
Press C to activate brush selection, then click and drag the left mouse button to
select. Scroll the mouse wheel to adjust the brush size.

You can easily apply the carbon fiber texture to any object without UV unwrapping.

In the Carbon Fiber material, plug the Object output (instead of UV) from the
Texture Coordinate node into the Mapping node. In the Image Texture node,
set Mapping to Box. This will project the texture onto any object based on its
shape. Although this makes texturing much easier, it is not always as perfect as
manual UV unwrapping.

Figure 6.29 — Box mapping

4. Next, select all the colored faces of the armor panels. To do this, select just one and

press Shift + G. In the Select Similar menu, click Material to select all the faces with
the same material.



Texture painting the armor panels 195

SHIFT + G

Figure 6.30 - Select Similar | Material

5. Separate the faces into a new object with P and UV unwrap the armor panels.

Figure 6.31 - UV-unwrapped armor
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6. Create a new image named Texture M ask for texture painting. Using an
Image Texture node, plug the image into Base Color of the Armor material.

NEW IMAGE
FOR PAINTING

LOAD IMAGE

Figure 6.32 - Texture Mask
7. Access the Texture Paint Workspace by clicking the Texture Paint button next to
the Shading button.

After loading the last image, you can immediately start painting on it with a simple

brush. Try playing around with some of the settings, such as the color or brush size.
B File
M

Ilpting U Editing Texture Paint hading Animation

1.000 @# Advanced ~ St

< BRUSHSIZE ® %™
> Brushes
‘w co S
LOAD IMAGE st

Blend  Mix

Tool

Image

~ Color Picker

Colar Gradient

Figure 6.33 - Texture painting
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You can also use the brush to paint on the object in the 3D view on the right side of
the Texture Paint Workspace.

Figure 6.34 — 3D texture painting

8.  When texture painting, make sure that only the object you are painting is selected in
Object Mode to ensure no other objects are affected. Use the menu in the top left of
the 3D Workspace to change between Object Mode and Texture Paint mode.

W ObjectMode ~ View Select Add Object 17, Global

Figure 6.35 — Texture Paint mode
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Now that we have finished setting up, we can begin our texture painting:

1. Ensure that the image is completely black by painting over it with a large
black brush.

ladius | 307

~ Color Picker

Color Gradient

olor Palette

« Advanced

~ Anti-Alia.

Accumul...

Figure 6.36 — Black

2. Find the Stroke Method menu in the toolbar at the top of the window and change it
from Space to Line. This will allow us to paint straight lines.

DG ay x
v | Radius 3 Strength 1.000 @ Advanced ~ Falloff «  Brush

Jitter Uinit Curve

Figure 6.37 - Stroke method
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3. Using a white brush, click and drag the left mouse button to create straight lines at
the edges of the armor panels.

Figure 6.38 — Line painting

4. Paint some outlines and shapes on all the armor panels using this tool. Figure 6.39
might give you some ideas:

Figure 6.39 - Painted outlines

Tip
Align the view with a selected face with Shift + 7 and enter Orthographic View
by pressing Num 5. This will give you a better angle when texture painting.
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Figure 6.40 is a view of the back of the ship after some texture painting:

Figure 6.40 - Painted armor
5. Add a MixRGB node between the Image Texture node and the Principled
BSDF node.

Plugging the texture color output into the Fac input of the MixRGB node will allow
us to replace the black and white colors we painted with any other color.

B, Object ~ Vie eleck Add MNode & UseMNodes w ",‘ ~ Material.003

MW, Cube007 > ":’ Cube.008 > I‘,& Material.003

w Texture Mask

]~ Texture_Mask

Linear

Figure 6.41 - Mixing colors
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We can also replace the colors with a texture. For example, we can generate a
Checker Texture node, as shown in Figure 6.42, and plug it into one of the inputs
of the MixRGB node. Try copying the nodes from Figure 6.42 to get a pattern

on the armor:

e & Use Nodes Slot 3 ~ M3~ Material.003

£ Material.003

~ Mapping

Object
Camera
Reflection

Object: ®

From Instancer

Figure 6.42 — Checker Texture
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Add another Image Texture node to the material and leave it disconnected.

Create a new image and change the bake settings, as shown in Figure 6.43. This will
allow us to save our material as an image and paint over it freely:

> Light Paths
v &~ Material
~ Mapping

~ Influence

Contributions

o Clear Image

Figure 6.43 - Baking a texture



Texture painting the armor panels 203

8. After baking, replace all the other nodes with just the baked texture loaded in an
Image Texture node.

Select Add MNode

» % Cubed

Figure 6.44 — Baked texture

We now have a basic texture for the race ship as a saved image displayed on the surface of
the armor. We can use this image as a texture painting canvas and paint decals on it, which
is what we will learn about in the next section.
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Painting decals

In this section, we will paint custom decals on the race ship. You can use any image from
your computer and put it onto the surface of the model. In this case, we need stickers with
transparent backgrounds. You can easily find such stickers by searching decal pngin
your internet browser and downloading images with checker (transparent) backgrounds,
as shown in Figure 6.45:

Figure 6.45 — Decal PNG

1. In the Texture Properties tab, click the New button to create a new texture. You can
then open any decals or stickers you downloaded.

_l\J‘_lJ Brush

Edv Texture.001

Type 7] Image

v Preview

v Image

v Settings

Ve

> o Alpha

Figure 6.46 — New texture
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2. On the right-side toolbar of the Image Editor window in the Texture Paint
Workspace, you will find a Texture menu and a Texture Mask menu.

In the Texture menu, select the decal that we just loaded. Set the mapping to Stencil
and correct any stretching by clicking on Image Aspect.

In the Texture Mask menu, simply set Mask Mapping to View Plane.

~ Texture ~ Texture Mask

MNew

Angle

Figure 6.47 — Texture (left), Texture Mask (right)
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3. Change Stroke Method back to Space.

Radius 0 Strength 1.000 @ Adva ~  Stroke ~  Falloff ~  Br

Dots

Drag Dot

Figure 6.48 — Space stroke

4. You will now see the sticker in your 3D view, and you can paint over it to place the
sticker anywhere on the model.

Figure 6.49 - Painting a decal

5. Download as many stickers or decals as you like and get creative with placing them
on the model. Figure 6.50 shows some more stickers that I placed on the ship:
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Figure 6.50 - Painted decals

Tip
Search online for images of race cars to get some inspiration for painting
the model.

We learned how to paint decals onto a surface using texture painting. Next, we will use the
same technique to create normal map decals and simulate a bumpy surface.

Painting normal decals

In this section, we will combine normal map baking with texture painting to create
custom normal decals. This technique is useful for creating additional small details on a
surface without adding any new geometry.

Baking a normal decal

In the following few steps, we will create a shape and bake it as a normal decal:

1. Create a new file in Blender and model a simple metal hatch.

Figure 6.51 - Decal modeling
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2. Add a plane above the hatch. We will use this plane to bake a normal map, as we did
with the carbon fiber pattern.

3. Create a material with a new image sized 512 pxx 512 px so that we can bake a
new normal map.

v @~ Material.001

~ Image Texture

Color

Alpha

~ Alpha
Blank

Figure 6.52 - Creating the decal image
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Baking a normal map will sometimes produce an odd result, as shown in
Figure 6.53. This means that the normals of the mesh are not oriented correctly:

Figure 6.53 - Incorrect normal decal

4. Check the normals by opening the Viewport Overlays menu in Edit Mode and
enabling Face Orientation.

When this is enabled, correctly oriented normals will be colored blue while
incorrectly oriented normals will be colored red.

e . @ i}
CORRECT NORMALS

» Floor

1.000

o Extras

» Outline Selected

/

I NC O RRE CT N D RMAI— s + Face Orientation

Figure 6.54 — Face Orientation
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To correct normals, select the entire mesh in Edit Mode and press Shift + N to
automatically calculate the normals. If the normals are still not corrected, select all
the red surfaces and manually flip them by pressing Ctrl + W.

SHIFT+NORCTRL + W

Figure 6.55 - Correcting normals

After correcting the normals, repeat the steps from the Baking a normal map section
to bake a normal map, as shown in Figure 6.56. Save this image to your computer:

[&]~ Hatch Normal

Figure 6.56 — Saving the normal decal
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Now we have a normal decal ready. Next, we will prepare the decal for texture painting
and place it on our ship.

Painting the decal

In the next few steps, we will create a base for texture painting the normal decal and place
it on the ship:

1. Load the .blend file with the race ship model again and create a new image in the
Armor material.

This time, instead of keeping the image black, we will set its Hex code to 8080FF.
This will give us the base on which we can paint the normal map bumps.

& Armor

1.000

~ Alpha
Blank

Figure 6.57 - Normal map base
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2. In the Texture Properties tab, load the newly baked normal map.

Figure 6.58 — Loading a new image

3. Load the image in the Texture menu. You may need to correct the image aspect.
Here, you can also rotate the stencil by changing the angle.

CORRECT ASPECT

ROTATE

Figure 6.59 — Loading the decal
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4. Place the stencil anywhere on the ship and paint over it to create the normal decal.
You can move the stencil by clicking and dragging it with the right mouse button.

Figure 6.60 — Texture painting the normal decal
After painting the normal decal, it appears as if we modeled the hatch into the
armor. This is a good way to create a lot of detail without adding any new objects
or increasing the poly-count of the model.

Figure 6.61 — Painted normal decal
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5. Invert the image by scaling it to -1 . 00 on the Y axis to paint it on the other side of
the ship, the same way we would invert an object when modeling.

I INVERT ON
Y- AXIS

Figure 6.62 - Inverting the stencil

6. Use the techniques covered in this chapter to add as much detail to the model as
you can. Figure 6.63 shows the final result:

Figure 6.63 - Finished sci-fi race ship
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We now have a finished sci-fi race ship with a custom-painted livery.

Summary

In this chapter, we learned how to increase the apparent level of detail of a model using
normal maps and texture painting. We learned how to bake normal maps for three
purposes: simulating bumpy surfaces, placing details such as bevels on low-poly objects,
and painting decals onto surfaces to create more details.

In the next chapter, we will begin the third, final, and most advanced project of this
book, where we will model, rig, texture, and render a high-poly T-72 tank using all the
techniques we have learned so far.






Part 4;

Modeling
a T-72 Tank

The final project is a highly detailed T-72 tank. Here, all the tools and techniques
learned so far, as well as others, will be used to achieve the highest level of detail.
This section also introduces basic constraint rigging techniques, which will make
the tank tracks functional.

We will cover the following chapters in this section:

o Chapter 7, Modeling the T-72 Tank: Basic Shapes
o Chapter 8, Modeling the T-72 Tank Hull

o Chapter 9, Modeling the T-72 Tank Turret

o Chapter 10, Modeling Tank Tracks

o Chapter 11, Rigging Tank Tracks

o Chapter 12, Texturing the Tank
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Modeling the T-72
Tank: Basic Shapes

In this chapter, we will create the basic shapes for a T-72 tank. We will use mostly the same
techniques we learned in the previous chapters to create a simple version of the tank. We
will first model the most important parts of the hull, then we will create a simple shape for
the turret, and finally, we will add some wheels.

By the end of this chapter, we will have an outline that we can use as a foundation to create
more detailed shapes and objects.

We will cover the following topics in this chapter:
« Modeling a hull
+ Creating a skirt

+ Adding a simple turret
» Adding wheels
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Modeling a hull

In this section, we will create the hull. We will use this part as a base to which we will add
all the other basic shapes. In the following steps, we will transform the default cube into a
tank hull using tools and techniques that we learned previously:

1. Check Edge Length in the Measurement section of the Viewport Overlays menu.
This will display the length of selected edges in Edit Mode.

» Floor

1.000

e e
odlaalcy

& Edge Marks

Figure 7.1 — Edge Length
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2. Scale the default cube to match the dimensions in Figure 7.2:

Figure 7.2 - Hull dimensions

3. Add two loop cuts by pressing Ctrl + R to get the shape shown in Figure 7.3:

LOOP CUTS

Figure 7.3 — Loop cuts
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4. Inside view, move the edges to create a pointy front.

MOVE VERTICES

Figure 7.4 — Moving vertices

5. Add two loop cuts to the middle of the object. After loop cutting, we can slightly
lower the face in the back, as shown in Figure 7.5:

LOOP CUTS

Figure 7.5 - More loop cuts
6. Move the edges at the back to shape the rear of the hull.

Figure 7.6 — The hull rear

7. Add three more loop cuts to the object, as shown in Figure 7.7:
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Figure 7.7 — Even more loop cuts

8. Delete all the faces on the left side of the hull.

Figure 7.8 - Deleting the faces on the left side
9. Add a Mirror modifier to the object.

Figure 7.9 - A Mirror modifier
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10. Press E to extrude a face on the side of the hull, as shown in Figure 7.10:

Figure 7.10 - Extruding the side

11. Move the edges to make the extruded face smaller than its base.

Figure 7.11 - Shaping the side

12. Add multiple loop cuts around the extruded face, as shown in Figure 7.12:
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Figure 7.12 - Side loop cuts

13. Select the edges like in Figure 7.13. Press W and select Relax in the
LoopTools menu:

Figure 7.13 - Relaxing the edges
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14. Repeat Step 13 multiple times to make the edges more relaxed. Do this until your
result looks like Figure 7.14:

Figure 7.14 - A side shape

Now, we have the basic shape of the hull ready. Next, we will add some shapes and objects
to the sides of the hull to create the skirts, or the side armor.

Creating a skirt

In this section, we are using simple shapes to create an outline of the side armor and the
track covers. In the next few steps, we will once again add shapes and modify them with
basic tools and techniques to create this part of the tank:

1. Add a new plane to the hull in Edit Mode and separate it by Selection. The plane
will have the same origin and modifiers as the hull because it was created as part of
the same object.

P TO SEPARATE

Figure 7.15 - A new plane
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Figure 7.16 is a reference for correctly placing the plane from the top view and
side view:

Figure 7.16 — A placement reference

2. Extrude the edge at the front of the plane and lower it to the same height as the
hull point.

Figure 7.17 - Edge extrusion

3. Press Ctrl + B to turn the sharp edge into a round one with a bevel.

Figure 7.18 - Bevel
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Duplicate a single vertex from the corner of the shape, as shown in Figure 7.19 (left),
and lower it down. Once lowered, fill the side by pressing F, and triangulate the
filled face by pressing Ctrl + T with the face selected.

F TOFILL

e
SINGLE VERTEX CTRL *+ T TO TRIANGULATE

Figure 7.19 — A single vertex (left) and triangulation (right)
5. Bevel the edge with Ctrl + B and extend the shape outward slightly.

Figure 7.20 - Beveling and extending

6. Create another small two-edge bevel on the inner edge and slide the inner edge

of the bevel downward. Here, the edges created by the triangulation help guide
the edges.

Figure 7.21 - Beveling and sliding
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7. Delete the triangulated faces and repeat Step 4 and Step 5 on the inside of the shape.

Figure 7.22 - Delete and repeat

8. Duplicate the edges at the back of the shape by pressing Shift + D and extrude them

backward. Then, add a loop cut and extrude another shape at the back.

DUPLICATE EDGES LOOP CUT

/

S

|

Figure 7.23 - Duplicating edges

9. Add a cube and use it to create a thin shape, as shown in Figure 7.24. Ensure that the

edges follow a slope:

UPWARD SLOPE

Figure 7.24 - A slope
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10. Use cubes to create more boxes at the sides of the tank. Make sure to shape them so
that they go around the shape of the hull.

Figure 7.25 - Side shapes

We now have enough objects on the sides of the hull to give a rough idea of what this part
should look like. Next, we will add a turret and a turret ring.

Adding a simple turret

In this section, we will create a simple turret shape. The turret is arguably the most
difficult part of the tank to model, so for now, we will only create one object, which
we will later modify to add more detail to. In the next few steps, we will add a simple
cube with a modifier to create this shape:

1. Add a circle at the top of the hull. This will serve as the turret ring.

Figure 7.26 — The turret ring
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2. Add a cube with a deleted bottom face on top of the turret ring. Add a Subdivision
Surface modifier to the cube to make it round, but do not apply the modifier.

NO BOTTOM SUBDIVIDED

Figure 7.27 - A subdivided turret

3. Scale the object so that the mesh is slightly larger than the turret ring, and adjust the
shape so that the front is lower than the back.

Figure 7.28 - Shaping the turret

We now have a basic shape for the turret. This is the only thing we can create for the turret
that will qualify as a basic shape, so we are going to leave it here for now. Next, let’s add
some wheels to the tank.
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Adding wheels

We are now adding some wheels to the tank. In the following steps, we are creating simple
cylinders and arranging them so that we know where the wheels will sit:

1. Add a cylinder to the side of the tank.

Figure 7.29 — A wheel

2. Add an Array modifier to the cylinder to copy the wheel. Set the Count value to 6
and the Constant Offset Y factor to 1.41 m.

Figure 7.30 — The wheel array

3. Add two smaller cylinders at the front and the back. These will be the sprockets that
drive the tracks.
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Figure 7.31 - Sprockets
4. Apply the Array modifier to the wheels.

Figure 7.32 — Applying the Array modifier
5. Select all the wheels in Edit Mode and press P to separate them as Loose Parts.

By Loose Parts

Figure 7.33 - Separating loose parts
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6. After separating the wheels, select them all in Object Mode.

In the Object menu at the top left, open the Set Origin submenu and select Origin
to Geometry. This will place the origin of every wheel in the center of the object.

12, Global v @i B

Figure 7.34 - Origin to Geometry

7. Select all the wheels and press Ctrl + L. In the Link/Transfer Data menu, select
Link Object Data.

This will make the objects share data so that when it is changed on one object, it is
also changed on all the other linked objects.

= —e—

CTRL +L

Figure 7.35 - Link Object Data
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For example, changing the mesh of one wheel, as shown in Figure 7.36, will
automatically change the shape of all the other wheels as well. This can save a lot of
time because you only need to work on one wheel, since they are all identical:

Figure 7.36 - Linked object data

8. Duplicate all the wheels, and scale them to -1 on the X axis while the 3D Cursor is at
the world origin to copy them to the other side of the tank.

Remember to correct the normals on the inverted wheels by pressing Shift + N in
Edit Mode.

SCALE TO -1

Figure 7.37 - Copying the wheels
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The main gun is the final shape we need to add for now. Figure 7.38 shows the basic shapes
necessary for the T-72 tank:

Figure 7.38 — Basic shapes

We now have a simple version of a T-72 tank. As usual, the model looks unimpressive
at this stage, but that’s completely fine because this is only an outline, which we will add
more details to in the following chapters.

Summary

In this chapter, we created a simple version of a T-72 tank to serve as a foundation

for creating the rest of the model. We used edge measurements to set the proportions
correctly so that we don't have to worry about scale issues later. We also created cylinders
as placeholders for the wheels to give us an idea of their size and placement. The object
data is linked among the wheels to allow us to easily modify them all simultaneously later.

In the next chapter, we will separate the hull and finish it by adding more details and
objects. This is the central part of the tank, which holds the turret and the tracks, so we
will finish it before moving on to the other parts.
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Modeling the
T-72 Tank Hull

In this chapter, we will finish the hull of the T-72 tank. We are going to work on adding
more objects and details to the front, sides, and rear of the tank to make it look realistic
and complete. By the end of this chapter, not only will we have a very detailed tank hull,
but we will have also learned several new detail creation techniques to help us create
various objects in the future.

We will cover the following topics in this chapter:

» Completing the front end

o Detailing the lower plate

« Modeling the side armor

« Completing the hull front

» Modeling the skirt

 Creating exhaust grills with arrays

« Finishing the rear
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Completing the front end

In this section, we will finish shaping the front of the tank and add some details to the
lower plate. In the following few steps, we are shaping the top plate:

1. Press G twice to slide down the edges at the front of the hull, as shown in Figure 8.1.
Remember to merge vertices with Shift + W.

Figure 8.1 - A sliding edge

2. Extrude the upper face (called the front plate). Bevel the loop cut in the middle
with Ctrl + B to turn it into two Edge Loops.

Figure 8.2 - The front plate
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3. Select the top-middle edge on the top plate and bevel it. It should produce a shape
as shown in Figure 8.3 (right).

SELECT EDGE

Figure 8.3 — The middle edge (left) and a beveled shape (right)

We now have the top plate correctly shaped. Next, we will work on the lower plate.

Detailing the lower plate

We will now add some new objects and details to the lower plate at the front of the tank.
In the next few steps, we will create various new items using tools and techniques that we
have already learned:

1. Create a plane and align it with the lower plate. You can do this by selecting the
face and pressing Shift + 7, and then adjusting the alignment settings in the
Add Plane menu.

ALIGN WITH LOWER PLATE

Figure 8.4 - Creating a plane (left) and aligning with View (right)



240 Modeling the T-72 Tank Hull

2. Add aloop cut to the middle of the shape and bevel it to create two edges from one.

/
/

Figure 8.5 — The lower plate edge

3. Repeat Step 2 to create more edges. The edges should create thin faces, arranged as
shown in Figure 8.6. Place the 3D Cursor at the lower-middle edge.

TTTT—— 3D CURSOR

Figure 8.6 - Adding the edges
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4. Select the edges at the top of the faces, marked previously in Figure 8.6.
Extrude the edges with E, and snap them back to their original place with
the right mouse button.

EXTRUDE

Figure 8.7 — Extruding the edges
5. Scale the edges by pressing S and then Shift + X. The 3D Cursor is the pivot point.

S AND SHIFT +X

S

Figure 8.8 - Scaling

6. Extrude the surface to make it thicker and bevel some of the inner edges, as shown
in Figure 8.9.

Figure 8.9 — Beveling the edges
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Having completed this shape on the lower plate, we will now begin creating some
smaller details on this part of the hull. The following is a four-step guide to creating
a piston at the bottom of the lower plate.
7. Add a small cube with two loop cuts.
8. Delete the middle face loop and reshape the object with edge sliding and beveling.
9. Add some small details, such as a thin plate and a bolt, to the object.

10. Create the following piston using simple shapes.

Figure 8.10 — A hydraulic piston
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Figure 8.11 shows how to correctly place this detail on the tank.

Figure 8.11 - Piston placement

Figure 8.12 shows some more details placed on the lower plate, such as the bolts
gathered into sets of four. Here are a few steps for creating bolts like this.

11. Use a cylinder and a hexagon to form the basic shape of a bolt.
12. Add a circle to the bottom of the bolt.
13. Extrude the circle and bevel it so that it forms a ring at the bottom of the bolt.

14. Randomly move some of the vertices on the ring to make it appear messy.

Figure 8.12 - Creating a bolt
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You can now place this bolt on the lower plate (or other places), as we saw in Figure 8.11.
Next, we will work on some of the side armor on the hull.

Modeling the side armor

We are now going to create the side armor and the fuel tanks. Here, we will focus on
mudguards, side armor (also called the skirt), and some rear details.

FUEL TANK

Figure 8.13 — A hull overview

In the next few steps, we will turn our basic shapes into more detailed objects:

1. Bevel the edges on the mudguard and solidify the surface with a Solidify modifier.

BEVEL EDGES SOLIDIFY—

Figure 8.14 - The mudguard
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When applying smooth shading to an object, we can manually mark which edges
we want to shade sharply. We can then use a modifier to tell Blender how to shade
the object.

2. Select the sharp edges and press Ctrl + E. In the menu, select Mark Sharp.

Figure 8.15 — Sharp edges

3. Add an EdgeSplit modifier. In the modifier, uncheck Edge Angle and check
Sharp Edges.

» Sharp Edges

Figure 8.16 — EdgeSplit
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4. Add some more details to the mudguard, such as bevels and hinges.

Figure 8.17 — Bevels and sharps (top) and hinges (bottom)

In another four-step breakdown of an important detail, we will create a box for the
side skirt.

5. Create a flattened cube and bevel the edges.

6. Add aloop cut and slide the vertices at the front by double-pressing G to make that
part of the bevel wider.

7. Create more loop cuts on the shape. These will be used to create a shape
for extruding.
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8. Shape and extrude a hole at the end.

LOOP CUT

RESHAPE
LOOP CUT €

EXTRUDE

Figure 8.18 — Box creation
Let’s continue adding more details to this shape in a few more steps.
9. Fill the hole with details and repeat on both sides of the box. We are using this box

to replace the basic shapes that we created at the sides of the hull. Figure 8.19 shows
some detailed ideas that can be created here.

REPEAT DETAILS

Figure 8.19 — Box details
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10. Connect the boxes with a strap, as shown in Figure 8.20. This is a close-up image
containing some more detailed ideas.

Figure 8.20 — A box strap
On the other side of the tank, we will make the boxes slightly different. Here are
three more steps to create some more details on the boxes.

11. Add a plane and align it with the surface of the box at the front.
12. Extrude the plane slightly and bevel its edges.

13. Create some more straps on this shape to make it look more detailed.

“"7} \\

ADD PLANE

o

ADDDETALS ™~

i\_-;a“.

Figure 8.21 — More box details
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Figure 8.22 shows the finished boxes on the sides of the tank.

Figure 8.22 — The finished boxes

We now created some details on the side of the tank. We will return to this part later by
adding some side armor. Next, we will focus on the front of the tank once again and add
lots of details to finish it.

Completing the hull front

In this section, we will add some objects to the top plate at the front of the hull, such
as windows, viewports, and hatches. In the following steps, we will be creating the
driver viewport:

1. Create a plane and extrude its edges downward.

2. Bevel the edges and use loop cuts to create dents in the sides.

3. Solidify the shape with Alt + S and use the same technique to create a cover for it.
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4. Add some small details to the shape.

SOLIDIFY T ADD DETAILS

Figure 8.23 — The driver viewport

5. Use cubes with beveled edges to create some bars on the top plate, under
the window.

Figure 8.24 — Bars
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Next, we will create some headlights for the tank in a few steps:

Add a cylinder and turn it to the side.
Bevel the Edge Loop at the back.

Inset and extrude a face at the front.

Ll

Add some details, such as screws and bevels.

Figure 8.25 shows the procedure for shaping the headlight.

ADD CYLINDER

EXTRUDE FRONT

ADD DETAILS

8.25 - The headlight shape
After creating the headlight, we will create some bars around the headlight:

1. Add a circle in front of the light that is larger than it.
2. Extrude the circle backward.
3. Solidify the circle with Alf + S to make it as thick as it is wide.
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4. Bevel the Edge Loops on the shape to make them look circular.

CREATE CIRCLE \ EXTRUDE _ \

\

o

”

Figure 8.26 — The headlight

5. Duplicate the bar, move it to the back, and connect it with some simple cylinders.
Then, add some random details to the headlight.

DUPLICATE

Figure 8.27 — Headlight details
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Next, we will create a tow cable on the top plate, as shown in Figure 8.28.

TOW CABLE

Figure 8.28 — The finished tow cable

6. Add a plane and collapse it. To do this, select the plane and press X to open the
Delete menu, and then click on Collapse Edges & Faces.

7. Use the resulting vertex to extrude the rough shape of the cable, as shown in
Figure 8.29 (right).

| CTRL+LMB

Figure 8.29 - Collapsing (left) and the cable shape (right)
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8. Apply a Subdivision Surface modifier to the shape and convert it into a curve. To
do this, open the Object menu and find the Convert section. Here, click on Curve.

Figure 8.30 — Converting to a curve

9. At the beginning of the curve, create a small vertical cylinder array. The width
of the cylinder will be the width of the cable. Delete the top and bottom faces of
the cylinder.

Figure 8.31 - The cylinder array
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10. Add a Curve modifier to the cylinder array. In the Curve Object field, select the
curve that we just created. You may need to adjust the Deform Axis factor until it
fits correctly. Afterward, apply the Curve modifier.

Figure 8.32 — The Curve modifier

11. Finish the cable by attaching the cable to the hull and adding some hooks to
the ends.

Figure 8.33 - The finished cable
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Now, let’s create another detail for the hull. In the following few steps, we will create a tow
hook and place it on the top plate:

1. Create a circle and extrude it outward.

2. Reshape the circle and extrude parts of it to form a shape, as shown in Figure 8.34.

3. Extrude the shape and make it look smoother by adding loop cuts around it and
solidifying the inner-face loop.

EXTRUDE

ADD CIRCLE

Figure 8.34 — The tow hook

4. Add some shapes to the back of the hook and connect it to the tow cable. Note how
the hook looks welded to the hull. To do this, use the same technique we used for
the bolts on the lower plate.

Figure 8.35 — The finished tow hook
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The front of the tank is nearly finished. See Figure 8.36 for some more details, which
can be created using the same techniques we have already covered.

.lm J / “_—-‘\

Figure 8.36 — Frontal details

Next, let’s create a hatch behind the drivers’ viewport in a few steps:

1. Create a circle behind the viewport and stretch it. By its side, create a smaller circle.

2. Delete some of the vertices on each circle and connect the circles together. You may
want to move some vertices around to make the connection smooth.

3. Extrude this outline upward and use a Boolean modifier to cut out a shape in
the object.
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4. Use loop cuts to reshape the Boolean cut and use bevels to smooth the edges.

Figure 8.37 — The driver hatch

5. Create some small viewports and similar details to make the object look

more complete.

Figure 8.38 — The finished hatch

We learned how to create a hatch, and we will create more objects like it on other parts of
the tank. Next, we will continue modeling the sides of the tank.
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Modeling the skirt

Let’s return to the sides of the hull and start creating some skirts. In the next few steps, we

will add side armor and details:

Use planes to create some simple shapes on the sides of the boxes we created before.
Extrude them downward to get a shape, as shown in Figure 8.39.

1.

EXTRUDE

Figure 8.39 — Skirt basic shapes

2. Add thickness to the shapes that we just created on the sides with Alt + S. Adding
some screws with the help of Array modifiers improves this part greatly.

ADD SCREWS

<

ALT +S TO SOLIDIFY

Figure 8.40 - Solidification and screws
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3. Add some details, such as hinges and clamps, using tools and techniques that we
have already learned.

DETAILS

Figure 8.41 - Skirt details

4. Add some more planes and screws to the skirts.

Figure 8.42 - Side planes

5. Add more shapes below the parts we created in steps 1-3 and connect them with
some hinges.
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HINGES

Figure 8.43 - Skirts (left) and hinges (right)

We have now finished the side armor, but we still need to add some more details to some
parts, such as an exhaust pipe on the side of the tank.

Adding an exhaust pipe

We will now add an exhaust pipe to the left side of the tank in the next few steps:

1. Create a gap in the side armor near the back and add some wide cubes with bevels.
2. Using loop cuts and solidification, add some details to these shapes.

3. In the exhaust pipe, add some thin cubes as separators and some screws to the side.
4

Finish the object with some more details, such as thin covers and more screws.

ADD DETAILS

Figure 8.44 — An exhaust pipe
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5. Add some more metal sheets and screws below the exhaust pipe.

Figure 8.45 - Skirt sheets

We have added some more details to the sides of the tank. Next, we will continue by
working on the back part of the tank.

Creating exhaust grills with arrays

Let’s move to the back of the hull. In the following steps, we will create exhaust grills
using arrays:

1. Create a simple frame at the far end of the tank and add details to it, as shown in
Figure 8.46.

- —~ s

ADD CUBE INSET € EXTRUDE

Figure 8.46 — Creating grills
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2. Add some basic shapes (namely, reshaped cubes) to form some bars inside
the frame.

Figure 8.47 — The exhaust frame

3. Create along and thin shape in the frame and add an array to create the grills. Set
the Relative Offset factor to 2.000 (or -2.000, depending on the direction).

> | Edgesplit

VHE@

FitType  Fixed Count

Figure 8.48 — The grill array

4. Repeat in the other direction to create a grid pattern.

Figure 8.49 — The grid
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5. Use the same technique to create some larger exhausts on the hull.

Figure 8.50 — Exhaust grills

The back of our hull now has exhaust grills. We will now continue adding details to
this part of the hull. Here are a few steps to create another hatch.

6. In front of the large grills, add a thin panel with beveled edges.

Figure 8.51 — A panel
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7. Add another panel to cover the previous one.

Figure 8.52 — A panel cover

8. Create an outline, as shown in Figure 8.53, on top of the panel. You can do this by
creating the shape using a plane, insetting faces, and deleting the inner faces.

Figure 8.53 — An outline
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9. Bevel the Edge Loops on this shape and add some bars to the inside.

Figure 8.54 — The finished panel

10. Continue adding more details using tools and techniques that we have already
covered. Figure 8.55 shows the back end of the skirt.

Figure 8.55 - The skirt back end
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Here are a few more item and object ideas that can be added to the back of the hull.
Figure 8.56 shows various fine details, such as screws, bolts, and bars.

Figure 8.56 — Fine details
Figure 8.57 shows another angle, with a smaller exhaust grill and some more
fine details.

Figure 8.57 — More fine details

Next, we will visit the rear end of the hull and add some more objects to it.
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Finishing the rear end of the hull

We are now going to work on the rear of the tank. In the next few steps, we will add some
objects and details to the rear, which will give us a finished hull:

1. Add some more details around the exhaust grills, such as the ones we already
learned to create on other parts of the tank.

Figure 8.58 — The rear

2. At the bottom of the rear, create a long cube with two loop cuts.

Figure 8.59 — A cube with loop cuts
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3. Scale the two outer-face loops to make them wider than the middle. You can also
expand them with Alt + S.

Figure 8.60 — Scaling the face loops

4. Bevel some of the edges to create a shape like the one shown in Figure 8.61.

Figure 8.61 — A beveled shape
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5. Add a plane and reshape it to cover the rear of the tank. It should look something
like Figure 8.62. Feel free to add some details, such as hatches and bolts.

Figure 8.62 - The rear cover

6. Fill the rear with details such as those that we already created on other parts of the
hull. Note that we copied the same tow hooks from the top plate at the front.

Figure 8.63 — Rear details

7. Add along cylinder, along with a few details that will make it look like it’s tied to
this part of the tank. We are also adding some objects that will support the fuel
barrels, which we will add in a moment.

This log is often used to help tanks regain mobility after getting stuck in the mud.
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Figure 8.64 — More rear details
Here are a few steps to create the fuel barrels at the back of the tank:

I. Add along cylinder on top of the barrel holders we created a moment ago.

I1. Modify the shape using simple extrusion, loop cuts, and solidification to make it
look more like a barrel.

I1I.Add some disconnected rings around the barrel.

IV. Connect the rings with a screw.

Figure 8.65 — A fuel barrel
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V. Finish the fuel barrels by connecting them to the hull with some pipes.
You can do this using the Array and Curve modifier technique that we
learned earlier.

Figure 8.66 - Fuel pipes

Figure 8.67 shows the finished T-72 hull.

Figure 8.67 — The finished hull

We have now completed the T-72 hull by filling it with lots of new details.

summary

In this chapter, we learned new tools and techniques to create fine details on a hard-surface
model. With our hull ready, we can now continue adding more parts to the tank.

In the next chapter, we will turn the basic turret shape into a high-poly model, the same way
we did with the hull in this chapter.
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Modeling the
T-72 Tank Turret

In this chapter, we will create a high-poly turret for our T-72 tank. We will use advanced
modeling techniques and we will learn a few new tricks to achieve the highest level of
quality and detail. By the end of this chapter, the bulk of our tank will be complete, and we
will be ready to move on to the wheels and tracks.

This chapter covers the following topics:
« Modeling the commander’s hatch

 Creating more turret details

« Finishing the gun
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Modeling the commander’s hatch

Figure 9.1 shows the current basic shape of the turret. The left picture shows the
subdivided mesh, while the right picture shows the wireframe view of the base mesh:

SUBDIVIDED BASE MESH

Figure 9.1 - Subdivided mesh (left) and base mesh (right)

We will now begin adding more objects and details to this turret, starting with the
commander hatch:

1. Add acircle above the turret shape. We will use this to create the commander hatch:

UNFILLED

Figure 9.2 - Unfilled circle

2. Press F2 while the turret is selected and rename the turret to a recognizable name:

~ F2 TORENAME

Figure 9.3 - Renaming the turret
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3. Add a Shrinkwrap modifier to the empty circle we added in Step I:

Add Modifier

Figure 9.4 - Shrinkwrap modifier

4. In the Shrinkwrap modifier, set Wrap Method to Target Normal Project and set
Turret as the Target object:

) W, Circle002 > [B] Shrinkwrap
er

Shrinkwrap

Figure 9.5 - Shrinkwrap settings

5. Apply the modifier and extrude the circle upward. The circle now has the shape of
the surface below it:

e | '......l!a

Figure 9.6 — Extruding the circle
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6. Select the top Edge Loop and press W. In the LoopTools menu, select Circle to turn
the loop into a perfect circle:

WFORLOOPTOOLS

Figure 9.7 - LoopTools

7. Add two thin cylinders on top of the shape we just created. The cylinders should
have 48 vertices or edges:

48 VERTICES

\

Figure 9.8 - Adding two cylinders

8. Separate the top cylinder into a new object and select six consecutive faces on the
side. Then, press Ctrl + I to inverse the selection (select all unselected faces and
deselect all selected faces) and delete all the remaining faces including the top and
the bottom. This will leave us with only a segment of the cylinder.
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Figure 9.9 - Selecting faces (left) and deleting faces (right)

9. Use loop cuts (Ctrl + R) and bevels (Ctrl + B) to create a dent in one of the
remaining faces:

Figure 9.10 - Cylinder segment

10. Select the segment, duplicate it, and rotate it around the center of the circle by
45 degrees:

Figure 9.11 - Rotating the segment
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11. Repeat Step 8 until the circle is complete:

Figure 9.12 - Full circle

12. Fill the top face and add some screws into the dents. Then, add another layer using
the same technique from steps 8-11.

REPEAT
€
ADD SCREMWS

Figure 9.13 - Second layer
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13. Create a dome on top of the hatch and use half of an octagon to create a shape, as in
Figure 9.14:

Figure 9.14 - Hatch shape

14. Use a Subdivision Surface modifier to turn this shape into a smoother object:

Figure 9.15 - Subdivision Surface
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15. Fill the hatch with various smaller objects as shown in Figure 9.16:

Figure 9.16 — Adding hatch details

We have now finished the commander hatch; we will create another hatch next to this one
and we will add a few more similar objects to the top of the turret.

Creating more turret details

There are a few more objects and hatches on the top of the turret around the commander’s
hatch. In the following four steps, we will create a second hatch using a similar method:

1
2
3.
4

Create a circle above the turret surface.
Move a vertex backward with Proportional Editing to flatten this part of the circle.

Fill the circle and try to shape it like a metal cover on the surface.

Add some more items to the hatch like handles, hinges and so on.

PROPORTIONAL
EDITING

ADD DETAILS

& \

o= )

e 4

4
S

Figure 9.17 - Second hatch
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Let’s create another viewport on the turret in a few steps:
I. Create two basic shapes: a cylindrical base and a cube with beveled edges.
I1. Extrude the front of the top shape and create a circular window inside.
ITI.Model a simple cover using a plane and loop cuts.

IV. Add some smaller items to increase the detail level.

Figure 9.18 — Viewport
5. Attach alight to this shape, like the one we created at the front of the hull:

Figure 9.19 - Top light
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Here are a few more steps for creating the smoke discharging tubes at the sides of
the turret:

I. Create a cable on the side of the turret using the array and curve method, which
we learned in Chapter 8, Modeling the T-72 Tank Hull.

II. Use a cylinder to shape a tube.

III.Connect the tube to the turret and plug it into the cable using a thin wire, using
the same curve method.

IV. Repeat until there are seven tubes:

Figure 9.20 — Smoke dispenser tubes
Next, we will create a box on the side of the turret in a few easy steps.

6. Create a cuboid on which the outer edges are beveled:

Figure 9.21 - Box
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7. Add loop cuts to the cuboid with Ctrl + R and adjust the inner edges so that the box
fits the turret shape:

Figure 9.22 - Fitting to the turret
8. Modify the shape of the box and add some bevels to its edges:

Figure 9.23 - Bevelled box
We need to attach the box to the turret. Here are three steps to create a clamp:

I. Create two faces that are at a 90-degree angle.

II. Add some loop cuts to make its edges rounder.
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II. Solidify the shape and add some screws to it:

Figure 9.24 - Clamp

9. Add some covers on top of the box, like the ones we created on the skirts:

Figure 9.25 - Box covers
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10. Repeat the same process to add another similar box at the back of the turret:

Figure 9.26 — Second box
Here is an example of some smaller boxes that can be added to the side of the turret:

Figure 9.27 — Smaller boxes
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We will also create some more smoke dispensers on the other side of the turret:

Figure 9.28 — More smoke dispenser tubes

The main part of the turret is now finished. Next, we will finish the gun.

Finishing the gun
We are now going to add more details to the gun in order to finish it:
1. First, make an indentation in the turret at the base of the gun.

We still have a Subdivision Surface modifier on this object, so we only need to
extrude a few faces inward to achieve this shape.

Figure 9.29 — Gun mantlet
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2. Next, add an octagonal cylinder to the gun base and try to shape it so it fits the turret:

Figure 9.30 - Mantlet cover

3. Activate Proportional Editing by pressing O, and shape the back end of the
cylinder like a square:

Figure 9.31 - Square base
4. Also fit the shape to the turret at the bottom of the gun, as shown in Figure 9.32:

Figure 9.32 — Mantlet bottom
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5. Apply a Subdivision Surface modifier to the shape. Then, modify the shape further
with Proportional Editing.

Figure 9.33 — Subdivided gun mantlet
In the end, this shape should look something like in Figure 9.34, before adding
smooth shading:

Figure 9.34 - Finished mantlet cover

Next, add a ring to keep the mantlet cover in place and place some screws on it
using the 3D Cursor:

ROTATE AROUND
3D CURSOR

Figure 9.35 — Mantlet ring
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6. Add a horseshoe shape around the gun and connect it with some clamps:

Figure 9.36 — Gun rings
7. Duplicate the ring to other parts of the gun barrel:

DUPLICATE

Figure 9.37 - Duplicating gun rings

8. Inset a face with I and extrude it inward with E at the end of the barrel. Feel free to
add some more details on top of the gun, as shown in Figure 9.38:

Figure 9.38 - Finished gun
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Figure 9.39 shows the completed turret from three different angles:

Figure 9.39 - Turret
Figure 9.40 shows the turret attached to the hull:

Figure 9.40 — T-72 turret and hull

We have now finished modeling the turret and the hull, and our T-72 tank is almost
finished. Now, our model is only missing its wheels and tracks.
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Ssummary

In this chapter, we created a high-poly turret for our T-72 tank and attached it to the hull
that we created in Chapter 8, Modeling the T-72 Tank Hull. This leaves us with only one
more modeling chapter, in which we will create the wheels and tracks.

In the next chapter, we will create the wheels and tracks for our T-72. This will complete
our model, and we will later use these tracks to rig the tank, which will make it possible to
animate the tank.
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Modeling
Tank Tracks

In this chapter, we will model the wheels, tracks, suspension, and sprockets for

the T-72 tank. We will model the wheels from the basic shapes that we created in
Chapter 7, Modeling the T-72 Tank: Basic Shapes, and we will create the tracks using
Array and Curve modifier techniques, which we have already learned about.

By the end of this chapter, our T-72 tank model will be complete and ready for rigging
and texturing.

We will cover the following topics in this chapter:

« Creating the suspension and wheels
» Modeling a sprocket

 Creating the tracks

o Finishing the tracks
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Creating the suspension and wheels

In this section, we will create the wheels and suspension to attach them to the hull, using
the basic shapes that we created before:

1. Select all the wheel cylinders:

Figure 10.1 - Selecting the basic shapes
2. Set Pivot Point to Individual Origins and scale all the shapes by a factor of 0. 2.

This will make it easier for us to work on this area while keeping the wheels as
placeholders.

SCALE TOO.2

Figure 10.2 - Scaling the wheels
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3. Create a cylinder with extruded and rounded edges on four sides as shown in the
following screenshot:

Figure 10.3 - Wheelbase

4. Place this shape in front of the first wheel. This will be the base of the suspension arm:

Figure 10.4 - Wheelbase placement

5. Use simple shapes created by circles and cylinders to model the suspension arm and
add some screws:

PLACEHOLDER —

Figure 10.5 — Suspension arm
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6. Join the suspension arm with the first wheel placeholder. Do this by selecting the
suspension first, then selecting the wheel and pressing Ctrl + ] to join them into
one object.

We linked the object data for the wheels in Chapter 7, Modeling the T-72 Tank: Basic
Shapes. This will cause the suspension to be copied to all the other wheels. If you
have not done this, you can do it by selecting all the wheels, then selecting the front
wheel last, pressing Ctrl + L, and linking object data:

Figure 10.6 - Joining objects

7. Select all the wheels and suspensions, having selected the front one last. Then, press
Ctrl + L again and select Copy Modifiers.

This will copy the Edge Split modifier to all the other objects, which will produce
better shading:

Figure 10.7 — Copying modifiers

The suspension is now complete, and we can begin attaching wheels to it.
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Modeling the wheels

We will now create the first set of wheels for the tank. In the following steps, we will turn
the cylinders into complex wheels:

1. In Edit Mode, enlarge the wheel placeholder by selecting it and scaling it by
a factor of 5.

SCALEBY S

Figure 10.8 - Scaling the wheel

2. Create two loop cuts in the cylinder and extrude them inward by pressing Alt + S
to create a gap:

Figure 10.9 — Wheel gap
3. Extrude a hole at the front of the wheel:

Figure 10.10 - Extruding the front of the wheel



298 Modeling Tank Tracks

Create a hollow circle with 16 edges in the middle of the wheel. Extrude every other
edge on this circle and scale them down slightly.

To do this, select every other edge, extrude it with E, and snap it back into place

with the right mouse button. Then, scale the extruded edges down on two axes
towards the middle of the circle:

Figure 10.11 - Inward extrusion

6. Repeat and extrude closer to the middle:

Figure 10.12 - Further inward extrusion

Here are a few steps to turn this shape into a rim for the wheel:

I. Extrude the outer circle outward to create a thicker edge.

II. Loop-select the inner edges by pressing Alt + right mouse button.
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III. Extrude the inner edges, push them backward, and resize them by pressing Alf + S.
IV. Fill the gap between two ends and round it with loop cuts.

Figure 10.13 - Creating the rim

5. Duplicate the bridge between the two ends and rotate it by 45 degrees to copy it to
the other gap. After completing the circle, press Shift + W to merge double vertices
and weld the shapes:

Figure 10.14 — Copying the bridge
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6. Fill in the shape and extrude some circles in the middle of the rim:

SELECT

EDGE LOOP Sl

Figure 10.15 - Rim center

You can then place this shape into the hole of the wheel to complete it:

Figure 10.16 - Completed wheel

The main set of wheels is now complete. Next, we will create the three other types of wheel
needed for this tank.
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Modeling the rear sprocket

In this section, we will create the rear sprocket. This is the last wheel on the back of the
tank, which turns the tracks:

1. Create a circle with 48 vertices:

4B VERTICES

Figure 10.17 — A 48-vertex circle

2. Create a cube at the top of the circle and shape it like a sprocket tooth. The cube
should be as wide as two faces on the circle as shown in the following screenshot:

Figure 10.18 - Sprocket tooth

3. Delete the front, back, and bottom faces of the tooth.
4. Make the outline wider with Alf + S.
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5. Move the edge loops down and bevel them:

DELETE FACES

MOVE EDGES

v

Figure 10.19 — Completing the tooth
6. Copy the tooth and rotate it by 30 degrees:

Figure 10.20 - Rotating the tooth
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7. Extrude some faces at the back of the teeth:

Figure 10.21 - Extruding faces
8. Delete the faces on the sides of the extruded shapes:

Figure 10.22 - Deleting faces

9. Select the edge loops around the holes, then press W, and select Bridge
Edge Loops.
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Ensure that the two teeth are part of the same object to allow this. If they are not,
select them both and join them with Ctrl + J.

SELECT LOOPS

Figure 10.23 - Bridging edge loops
10. Round the bridge using edge loops and bevels:

Figure 10.24 - Rounding the bridge

11. Duplicate one of the teeth and the bridge and rotate it by 30 degrees.

Ensure that the faces on the outer sides of the teeth are also deleted so that they can
have a bridge connected to them.
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12. Repeat this until the outer sprocket is complete:

Figure 10.25 - Duplicating the tooth
After completing the outer part of the sprocket, we will move on to the inner part.

13. Add a cylinder in the middle of the circle and create a shape to connect it to the
outer sprocket:

Figure 10.26 — Sprocket center
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14. Add some details to the sprocket, such as screws in the teeth and in the center:

ADD SCREWS

2

Figure 10.27 - Adding details

15. Using the same techniques that we used to create the sprocket so far, try to create
a few more layers behind the sprocket.

Remember that the back of the sprocket should also have teeth for pulling
the tracks.

Figure 10.28 - Completed sprocket
16. Place the sprocket at the back of the tank:
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Figure 10.29 - Sprocket placement

We have now finished the rear sprocket. There are still two types of wheels that we must
create, and we will do that next.

Modeling the front sprocket
We will now create the front sprocket using similar tools and methods:
1. Create a circle with 50 vertices and select five of the edges equally apart.

To ensure equal distance, create another circle with five vertices in the middle. We

will use this five-sided shape to accurately measure the equal distance between
selected edges.

Figure 10.30 - Selecting five edges
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2. Activate proportional editing by pressing O, and set the mode to Sharp. Then, move
the five edges forward to turn them into spikes:

., Linear
— Constant

A\ Random

Figure 10.31 - Proportional editing

3. Extrude the circle with E, then press the right mouse button to snap the extruded
shape back to its original place. Then, scale the shape up to add some width:

Figure 10.32 - Extruding the circle
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Here are a few steps to turn this shape into our second sprocket:

I. Extrude the shape backward and flatten it in the back by scaling it to 0 on the
appropriate axis.

II. Duplicate the shape and mirror it by scaling it to - 1. Remember to correct
the normals.

I1I.Add a rim the same way we did on the previous sprocket, that is, by creating
one arm and then duplicating and rotating it around the center.

IV. Add some screws and general details to the object:

SOLIDIFY € EXTRUDE MIRROR

ADD RIM ADD DETAILS

Figure 10.33 - Completing the front wheel

5. Attach the front wheel to the front of the tank by creating a simple shape to hold it
to the hull:

Figure 10.34 - Attaching the wheel



310 Modeling Tank Tracks

The front and rear sprockets are complete. We need one more final type of wheel on
our tank.

6. Create a small and simple wheel above the main wheels we created earlier. This is
used to keep the tension in the tracks:

Figure 10.35 - Tension wheel

7. Duplicate the tension wheel and place it in three locations: between wheels 1 and 2,
wheels 3 and 4, and wheels 5 and 6:

Figure 10.36 — Tension wheels

We have now created all the wheels for the tank. Next, we will create the tracks and place
them around the wheels.

Creating the tracks

In this section, we will model a single track, duplicate it with an Array modifier, and wrap
the tracks around the wheels using a curve:

1. Add a thin plate, just long enough to fit in between the teeth of the sprocket:
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Figure 10.37 - Track plate

2. Add a cylinder with four loop cuts along the side of this shape. This will act as a
hinge to connect the tracks:

LLOOP CUT

/

Figure 10.38 — Cylinder with loop cuts

3. Duplicate two of the face loops and mirror them to the other side of the track with
the 3D Cursor:

SHIFT +D e

Figure 10.39 - Mirroring face loops
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4. Delete some face loops to create an interrupted cylinder, like in Figure 10.40. This is
the basic shape of the track:

Figure 10.40 - Basic track shape

5. Use a plane to create some borders around this shape. When solidified, this will be
the tank-track equivalent of tire tread on a car’s wheel:

Figure 10.41 - Track tread

6. Solidify the shape and bevel its edges:
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Figure 10.42 - Solidified track tread

7. Connect the two sides with some more bars:

Figure 10.43 — Completed track

Adding an Array modifier to the track will show that multiple tracks can
connect perfectly:

Figure 10.44 - Arraying the tracks

We have now modeled a single track and copied it with an Array modifier. Next,
we will place the tracks around the wheels and sprockets.
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Finishing the tracks

In this section, we will wrap the tracks around the wheels and sprockets using a curve
with a Curve modifier. In the next few steps, we will create a curve around the wheels:

1. Add a Path curve beneath the wheels:

Figure 10.45 - Adding a Path curve

2. In side view, extrude the curve vertices around the wheels and sprockets:

EXTRUDE

Figure 10.46 — Extruding the curve
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3. Connect the end of the curve back to the beginning by selecting the first and last
vertices of the curve and filling by pressing F:

Figure 10.47 — Completing the curve loop

4. Place the tracks on the curve and ensure that the origin of the curve and the origin
of the track are roughly in the same place.

Remember that the origin can be set to the 3D Cursor in the Object menu.

ORIGINS

Figure 10.48 — Setting origins
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5. Add a Curve modifier to the tracks and select the path curve for Curve Object:

+ Sharp Edges

o=
il =

NurbsPath

SELECT
CURVE

Figure 10.49 — Curve Object

When setting the curve object, the tracks often snap to a different place at an odd
orientation, like in Figure 10.50:

Figure 10.50 - Track snapping
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6. To correctly place the tracks, adjust Deform Axis in the Curve modifier menu. The
correct axis can vary, so try all options to see which one works best:

+ Sharp Edge

vile

Figure 10.51 — Deform Axis

7. Increase the count in the Array modifier to complete the tracks:

« Sharp Edges

Tl v X

Figure 10.52 — Array count
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Sometimes, the connecting track will not be aligned correctly, like in Figure 10.53:

Figure 10.53 - Unaligned tracks

8. To correctly align the tracks, slightly adjust the offset Factor value in the Array
modifier menu:

Figure 10.54 — Offset Factor

9. Finally, duplicate all the wheels, sprockets, and tracks and copy them to the other
side of the tank:
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Figure 10.55 — Mirroring the tracks
Figure 10.56 shows the completed T-72 model:

Figure 10.56 — T-72 tank

We now have a completed high-poly T-72 tank model with tracks ready for rigging.
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Summary

In this chapter, we created wheels, sprockets, and tracks and so completed the T-72 tank
model. This is the last modeling chapter of this book.

In the next chapter, we will use constraints to rig the tracks and wheels so that we can put
the tank into motion and enable it for animation.
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In this chapter, we will go beyond modeling and explore Blender’s Constraint features.
Constraints are functions used to form relationships between objects, so that one

object change depending on the behavior of another object. In our case, we will form a
relationship between the movement of the tank and the rotation of the wheels and tracks,
which will automatically turn them as the tank moves.

By the end of this chapter, you will have a solid understanding of the Transformation
constraint, and a fully rigged tank. The skills learned in this chapter can also be used
to rig a bicycle chain, chainsaw, gears, and many other things with similarly related
mechanical behavior.

We will cover the following topics in this chapter:

 Adjusting the tracks
 Rigging with constraints
« Rigging the wheels and sprockets

o Parenting the tracks

Adjusting the tracks

In this section, we will make some adjustments to the tracks that we created in Chapter 10,
Modeling Tank Tracks. Namely, we will fix some alignment issues, which will allow us to
create a more realistic rig.
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Figure 11.1 shows that the tracks are not correctly aligned with the sprocket. We can see
this because parts of the tracks are clipping through the sprocket teeth. There are also
visible scaling issues, as the tracks are wider than the gaps between the sprocket teeth:

CLIPPING

Figure 11.1 - Clipping
In the following few steps, we will adjust the curve and the scale of the tracks to make
them fit the sprocket correctly:

1. Scale the track down in Edit Mode, but make sure its length still fits the width
of the sprocket. To ensure the length stays the same, scale only on two axes
(the Z and Y axes):

SCALE DOWN

Figure 11.2 - Scaling the track
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Now, the distance between each track is the same as the distance between the teeth:

Figure 11.3 - Track distance

2. Move the tracks so that the track knots are exactly in the middle of the tooth gaps:

MIDDLE

Figure 11.4 - Track knots
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3. Bring the vertices of the curve closer to the sprocket to close any gaps between the
tracks and the sprocket:

NO GAPS

Figure 11.5 - Curve alignment

4. Correct the Count and Offset Factor values in the Array modifier so that the
tracks connect again. We scaled the tracks down, so we need more tracks to
complete the loop:

F =

“ Sharp Edges

vH®a

Figure 11.6 — Array modifier

Our tracks are now correctly aligned and technically more realistic. Next, we will begin
rigging the tracks and wheels.
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Rigging with constraints

In this section, we will use empty objects and constraints to rig the tracks and wheels. In
the following steps, we will bind the movement of the tracks to the rotation of an empty

sphere using constraints:
1. Create an empty sphere. To do so, press Shift + A, and find Sphere in the
Empty menu.
An empty object is an object that exists but is not visible in renders. It is commonly
used as a placeholder, reference, or rigging object.

Figure 11.7 - Empty sphere

2. Press F2 to rename the object as Sphere:

S|:|h|:rr_!

F2 TO RENAME

Figure 11.8 — Renaming
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3. Select the tracks and find the Object Constraint Properties tab. Then, open the
Add Object Constraint menu:

SELECT TRACKS

OBJECT CONSTRAINT PROPERTIES

Figure 11.9 — Object Constraint
4. Add a Transformation constraint:
Add Object Constraint
lotion Tracking | Y Tracking

-t Camera
__¢' Follow Track

EI Objes

Fall

Limit Location (+] Pivot

Lirmi L % Shrinkwrap

i Limit Scale

¥) Transformation

[x] Transform Cache

Figure 11.10 - Transformation constraint
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6.

This will create a menu in the Object Constraints tab, much like a modifier.
Figure 11.11 (left) shows the default Transformation constraint menu.

Check the Extrapolate checkbox and set Owner to Local Space, as shown in
Figure 11.11 (right):

Transformation X Transformation

Target W Target W

Extrapolate » Extrapolate

Target  World
Owner World Space
Influence Influence

Map From Map From

» Map To Map To

Figure 11.11 - Transformation constraint (left) and constraint settings (right)

In the Target menu, find the empty sphere named Sphere:

Transformation

Target |,

Sphere

Figure 11.12 - Target
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7. Expand the Map From and Map To menus. Select Rotation in the former and
Location in the latter.

By doing this, we are translating the rotation of the sphere into the movement of the
tracks. In other words, when the sphere rotates, the tracks move.

t Constraint

Transformation
Target
Target W 5
« Extrapolate

Target  World Space

Owner L

1.000

1.000

“ Map From

Mode  Auto Euler

¥ Min
Max

Z Min

~ Map To

tion Rotation

0m

0m

Om

O0m

Figure 11.13 - Rotation to Location

8. In the Map From menu, set X Max to 1 degree. In the Map To menu, set Y Source
Axis to X:
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M ap From f'-1E|:l To

Location Rotation Location Rotation

Mode  Auto Euler

Figure 11.14 — Axes settings

9. Inthe Map To menu, set Y Source Axis Maxto -1 m.

For every one degree by which the empty sphere rotates around the X axis, the
tracks will move by one meter in the negative direction along the Y axis.

~ Map To

Location Rotation

Z Sourc

Figure 11.15 - Map To

Rotating the empty sphere will now cause the tracks to move:

Figure 11.16 - Track movement
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The tracks now move with the sphere, but the wheels do not yet rotate. Next, we will also
link the wheels to the empty sphere.

Rigging the wheels and sprockets

We will now map the rotation of the sphere to the rotation of the wheels. This will make
the wheels rotate in relation to the empty sphere. In the following steps, we will add
constraints to all the wheels and sprockets:

1. Add a Transformation constraint to the sprocket, and map from Rotation to
Rotation. Set X Max to 1° in the Map From menu, and to 100° in the Map
To menu.

Remember to set the same settings as before at the top of the constraint menu:

~ (%)  Transformation

Target H

Figure 11.17 - Sprocket constraint
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For every one degree that the empty sphere rotates, the sprocket will now rotate
100 degrees. The problem now is that the sprocket is not turning quickly enough
in relation to the tracks, which causes the tracks to clip through the sprocket as
they are rotating:

CLIPPING

Figure 11.18 - Sprocket clipping
2. Tweak the X Max value in the Map To menu until you find a value that works well.
Keep in mind that your number will likely by different from mine, as our wheels
have a slightly different radius.
v MapTo

Location Rotation

COrder  Default

Figure 11.19 - Value tweaking
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3. Create the same constraint for the wheels.

It is easier to only create it on one wheel, and then duplicate the rigged wheel. This
wheel has a different rotation value because it does not have the same radius as the
sprocket, so it does not rotate at the same rate:

A S YV Wy / ﬁ

Figure 11.20 - Wheel constraint

4. Create the same constraint on all the other wheels, including the front sprocket and
the tension wheels:

Figure 11.21 - Rigged wheels

We have now mapped the movement and rotation of the tracks and wheels to the

rotation of the empty sphere. Next, we will map the rotation of the sphere to the
movement of the tank.



Parenting the tracks 333

Parenting the tracks

We will now parent the tracks to the tank and translate tank movement into track
rotation. This way, movement of the hull will result in rotation of the empty sphere, which
will in turn cause all the wheels and tracks to move. In the next few steps, we will bind the
tracks to the rest of the tank using constraints:

1. Create an empty cube and scale it so that it completely contains the tracks:

Figure 11.22 - Empty cube

2. Parent all the objects, including the empty sphere and the track curve, to the
empty cube:

Figure 11.23 - Parenting to the empty cube
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3. Rename the hull of the tank as Hul1l:

Figure 11.24 - Renaming the hull

4. Parent the empty cube to the hull by selecting the cube, then the hull, and pressing
Ctrl + P:

Figure 11.25 - Parenting to the hull

5. Add a Transformation constraint to the empty sphere, so that the hull
location is mapped to sphere rotation. To do this, copy the configuration
shown in Figure 11.26:
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Figure 11.26 - Empty sphere constraint

6. Duplicate the wheels, tracks, and empties and mirror them to the other side of the
tank. Remember to correct the normals:

Figure 11.27 — Mirroring
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Moving the tank back and forth will now rotate the wheels and tracks accordingly:

Figure 11.28 - Rotating tracks and wheels

7. Collapse the Transformation constraint menu of the empty sphere object using the
arrow in the top-left corner of the menu:

Target

Owner

Influence 1.000 o -

~ Map From

Raotation

Figure 11.29 - Collapsing

8. Add a second Transformation constraint so that we now have two of them.
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Target W

Extrapolate

Target  World Space
Owner  World Space
Influence 1.000

» Map From

2 CONSTRAINTS' ..

Figure 11.30 — Two constraints

Set Hull as the target object, and map from Rotation to Rotation.

In the Map From menu, set Z Max to 1°. In the Map To menu, set X Source Axis
to Z and set Z Max to approximately -0.055°:

Target 2 B Target

Owner . Owner
Influence 1.000 Influence 1.000

“ Map From * Map From

sc Location Ratation
I e . Euler

~ MapTo ~ MapTo

Lot Location Rotation

Figure 10.31 - Second constraint
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Now, rotating the tank around the Z axis will cause the tracks and wheels to rotate
accordingly:

Figure 10.32 - Tank rotation

10. Repeat steps 7-9 on the other empty sphere. This time, set X Max to 0.055°
(positive, as opposed to negative).

This will cause the tracks on the other side of the tank to rotate in the other
direction, in relation to the ones on the other side, when the tank turns:

Rotation

wta Euler

Figure 10.33 - The other side
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When the tank moves or turns, the tracks will now rotate accordingly:

Figure 10.34 - Rigged tank

Our tank is now fully rigged with constraints and prepared for animation.

Ssummary

In this chapter, we learned how to use transformation constraints to convert the
movement or rotation of one object into the movement or rotation of another. We
translated the movement of the tank into the rotation of the tracks so that the tracks
and wheels will animate when the tank moves around.

In the next chapter, we will apply the techniques that we have already learned to create
some materials and textures for the tank and finish the project.
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Texturing
the Tank

In this chapter, we will create materials and textures for the T-72 tank using tools and
techniques that we learned previously. By the end of this chapter, the tank will be complete.

We will cover the following topics in this chapter:
o Texturing the turret
« Combining nodes

o Texturing the tracks
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Texturing the turret

We will now create a texture for the turret using UV unwrapping and an Edge Mask:

1. Create a simple green material for the body of the turret.

The gun and turret details are left out because they are much more intricate than
the turret, and they will have different material settings:

VIEWPORT

MATERIAL

Figure 12.1 - Turret material

2. With the mesh selected in Edit Mode, select Smart UV Project in the UV
Mapping menu:

Unwrap

U TO UNWRAP

Figure 12.2 — Smart UV Project
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3. On the Shading screen, create a new image with an Image Texture node. Name this
image UV_TEST and set Generated Type to UV Grid:

»w Principled BSDF

Figure 12.3 - New image
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4. Plug this image into the base color to project it on the surface of the turret.

This texture shows us whether there is any distortion or stretching on the texture
resulting from bad UV unwrapping. In this case, the projection is good:

~ & Turret L ox

[T~ U TEST « Principled BSDF

v Material Output

]~ U _TEST
Linear

Flat

Metallic 0.000

Figure 12.4 - UV_TEST

5. Copy the nodes from Figure 12.5 to generate an Edge Mask. Delete all the
other nodes:
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Turret

» Material Output

w Imvert
Mormal

~ Dot Product

Samples 10

#  Radius 0.200

Normal Dot Product

w Geometry

Figure 12.5 — Edge mask nodes

6. Create a new image in an Image Texture node and name it Turret Mask. We will
use this image to bake the Edge Mask for this object:

Figure 12.6 — Edge mask image
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7. In the Render settings tab, set Bake Type to Emit and bake the Edge Mask.

Remember that this will only work in cycles.

om Multires

Selected to A
~ Output
Target  Image ures
Margin B px

« Clear Image

Figure 12.7 - Baking the Edge Mask
8. Save the baked Edge Mask:

Figure 12.8 - Saving the image
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We have now generated an Edge Mask that we can use to create edge wear on the turret.
Next, we will combine the Edge Mask with some nodes to create a realistic texture.

Combining nodes

We will now use some nodes to turn the Edge Mask image into a realistic texture:

1. Use a Mix RGB node to control the colors of the Edge Mask:

MNode

Figure 12.9 - Mix RGB
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2. Set the Math node to Power to amplify the intensity of the edge wear effect:

MNode |« Use Nodes

Figure 12.10 — Math node

3. Control the Exponent value of the Power node with a Noise Texture node and a
ColorRamp node.

This will make the surface appear worn and scratched:
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l Object w =ct Add MNode & Use MNodes

et > "":P Cube. 006 > l_',a Turret

Figure 12.11 - Noise Texture and ColorRamp
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4. Set the colors in the Mix RGB node to green for the paint and light brown or gray
for the wear:

Mix

Clamp
@ Fac
@ Colorl

Figure 12.12 - Mix RGB colors

5. Duplicate the nodes from the base color input with Shift + D and move them down.

We will use this second set of nodes to control the roughness of the texture:

SHIFT +D

Figure 12.13 - Duplicating nodes
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6. Set the colors of the second Mix RGB node to white and black. Remember that, on
a roughness map, black equals shiny while white equals not shiny.

Figure 12.14 - Roughness

7. Add a Noise Texture node and a Bump node with settings like in Figure 12.15, and
plug them into the Normal input of the Principled BSDF node.
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This will make the surface of the turret appear slightly bumpy:

Color

Detail
Roughness 1

Distortio 0.000

Transmission
Transm 1 Roughness
® Emission
« Bump —
Emission Strength
Alpha

Imvert Marma

Strength Clearcoat Mormal

Distance 1.000 Tangent

» Height

Mormal

Figure 12.15 - Bump map

1.000

1.000
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8. Repeat the same process on the other parts of the turret. Notice how there are a few
new simple materials, such as dark glass or green fabrics.

Figure 12.16 - Textured turret
9. Use the same method to texture the rest of the tank.
There is another new material on the skirts, which should appear to be made of

rubber. This can be achieved by copying and assigning the same material here but
changing the colors:

Figure 12.17 - Textured hull
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The same technique can also be used to texture the wheels and sprockets since
they appear to be made of the same material as the rest of the tank. The wheels are

wrapped in a black material, which can also be created using the same method but
with different colors:

Figure 12.18 - Textured wheels

We have now textured the turret, hull, wheels, and sprockets with similar materials. Next,
we will texture the tracks.

Texturing the tracks

We will now create a texture for the tracks using a slightly different node setup:

1. First, create an Edge Mask for the track object:
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Figure 12.19 - Track Edge Mask
2. Add a Mix RGB node between the Edge Mask and the Principled BSDF node:

Figure 12.20 - Track Mix RGB
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3. Plug a Noise Texture node and a ColorRamp node into the Mix RGB node:

Scale

Detail

Roughness

Distortion 0.00

Figure 12.21 - Track texture
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Add a Node Wrangler to the Noise Texture node by selecting it, pressing Ctrl + T,
and using the UV output.

This will correct the projection of the noise texture. Note that we have also adjusted
the settings in the Noise Texture node:

Select Add Node & Use Modes

Figure 12.22 - Node Wrangler
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Use the plus button to add a new marker in the ColorRamp node. This will create a

5.
multi-colored texture on the track:
he.00d > & Track ~ ColorRamp
Color @
NEW MARKER iy
= RGB ~ Linear
Figure 12.23 — ColorRamp texture
6. Create a mix of dark brown colors in the ColorRamp node to create a dark

rusty texture:

de ¥ Use

~ ColorRamp

Color @

Alpha @

~ Linear ~

Fac @

Color @

Figure 12.24 — Rust texture
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7. Create another bump map with a Noise Texture node and a Bump node, but also
add a ColorRamp node in between. Use multiple shades of gray in the ColorRamp
node to create a bumpy surface:

Select Add MNode & Use Nodes

%7 Plane.0ol > Track

Mormal

v Linear

Figure 12.25 — ColorRamp bump map
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8. Use a Math node to amplify the Edge Mask and set the edge color:

» Use Nodes

b %7 Plane.ool > @

rd

MATH NODE i
/ EDGE COLOR

Figure 12.26 - Track edge wear
9. Place the tracks back onto the tank:
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Figure 12.27 - Textured tracks
Figure 12.28 shows the final render of the T-72 tank:

Figure 12.28 - T-72 final render

The T-72 model is now fully textured. You can now prepare the lighting and camera
settings to render the tank.
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Summary

In this chapter, we used material and geometry nodes to bake Edge Masks for the various
parts of the model. We then created textures, edge wear, roughness maps, and normal
maps. Texturing the T-72 tank model completes the final project of this book.

We have now covered all the essential tools and techniques for modeling, texturing,

and rigging in Blender. Having seen the procedures and workflows for creating advanced
high-poly models, you are now ready to take on new projects by applying some of the
skills you have learned from this book. Regardless of what your next project is going to
be, the methods used will remain similar, and you can always revisit previous chapters to
sharpen your abilities.
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