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Preface

This book will show you how to generate realistic architectural models quickly
using Blender. Blender 3D is an open source 3D graphics suite, capable of modeling,
rendering, and animating 3D environments. You can create natural scenery,
landscapes, plants, various weather conditions, environmental factors, building
materials such as wood, metal, brick, and more, using blender.

What this book covers

Chapter 1, Introduction to Blender and Architectural Visualization covers the role of
Blender as a tool for architectural visualization artists, and how it can help them
to achieve their goals.

Chapter 2, Blender 3D: Quick Start covers the basics of Blender and how to use the
most important aspects of the user interface.

Chapter 3, Modeling shows and guides the reader through the poly-modeling tools
of Blender and how to use them to create 3D geometry.

Chapter 4, Modeling for Architecture extends the knowledge acquired in Chapter 3,
showing examples of architectural modeling with Blender.

Chapter 5, Modeling Details deals with small, but important details that could trick
an architectural visualization artist.

Chapter 6, Modeling Furniture covers how to create 3D furniture to populate the
projects created for interior design.

Chapter 7 Materials demonstrates how to add realism to the 3D models using
materials and how to create glass, mirrors, and other surfaces.



Preface

Chapter 8, Textures follows the tips from Chapter 7 to give materials an even better
look and realism with bitmap-based textures to create tiles, wood floors, and
much more.

Chapter 9, UV Mapping is a powerful way to get full control over textures, and this is
the subject of this chapter.

Chapter 10, Light Basics covers how to use Blender's default light sources and organize
them to create better light designs for our visualizations.

Chapter 11, Radiosity and Ambient Occlusion adds the power of a global illumination
effect to all the projects and raises the quality of the light for all renders.

Chapter 12, Global Illumination with YafaRay is about how to install and use advanced
GI algorithms to add incredible realism to the light and render of all projects created
with Blender.

Chapter 13, Animation for Architectural Visualization helps architectural visualization
artists to create short films and even interactive animations to show their projects.

Chapter 14, Post-Production with GIMP helps users to edit and enhance the images
rendered with Blender.

Chapter 15, Blender 2.50 and Architectural Visualization is about an expected upgrade
for Blender that will change some aspects of the user interface. In this chapter, you
will learn some of those aspects and about the most important differences from
Blender 2.49.

What you need for this book

Blender 2.49 and YafaRay 0.1.1

Who this book is for

This book is for architects, game designers, artists, or movie makers who want to
create realistic buildings, interiors, and scenery using Blender 3D —a free, open
source graphics tool. This book is not a general introduction to Blender, but focuses
on developing expertise on the architectural aspects of the tool. Readers need not
have prior knowledge of Blender.

[2]
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Conventions

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

New terms and important words are shown in bold. Words that you see on the
screen, in menus or dialog boxes for example, appear in the text like this: "There is
another way of renaming objects with a small menu called Transform Properties".

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

a1

~Q Tips and tricks appear like this.

Reader feedback

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

To send us general feedback, simply send an e-mail to feedbackepacktpub. com, and
mention the book title via the subject of your message.

If there is a book that you need and would like to see us publish, please send
us a note in the SUGGEST A TITLE form on www.packtpub. com, or e-mail
suggest@packtpub. com.

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

Customer support

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

[31]
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Downloading the color images for the book

The printed version of the book is in black and white, but a full color

5 version of the images is available for download at http://www.
PacktPub.com. If you purchased this book elsewhere, you can visit

http://www.PacktPub.com/support and register to have the files

e-mailed directly to you.

Errata

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

Piracy

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

Please contact us at copyrightepacktpub.com with a link to the suspected
pirated material.

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

Questions

You can contact us at questionse@packtpub. com if you are having a problem with
any aspect of the book, and we will do our best to address it.

[4]



Introduction to Blender and
Architectural Visualization

As you know, every type of construction, such as building a house, movie set, or
virtual set needs a project. These projects are made up of a lot of documents and
technical drawings that help in the construction of those buildings and virtual
environments, which will be used to show something that doesn't physically exist.
For the construction crew of a building, like carpenters and engineers, these technical
drawings and documents are just fine; but when you need to make a presentation

of these projects for people who can't read technical drawings, things can get a

little difficult.

Architectural visualization

The traditional way to show architectural projects is with images that look like a
photograph of the project that could be made by hand and painted with watercolor
or airbrushes. Another option to create those images is with the use of computers,
which we will be doing in this book.



Introduction to Blender and Architectural Visualization

One of the most common types of images used to represent architectural projects
are perspective views, which are projections of the construction with one or more
vanishing points, like the following image:

It's far easier to understand a picture of a building or environment, than to

make decisions based on the reading of a technical drawing, like the next image
demonstrates. These kinds of presentations look really great, but they are expensive
to create and require a long production time for each view. That's where the
computer-generated architectural visualization makes everything easier for
everyone involved with the project.

The benefits of using computer-generated visualization for architecture quickly made
it a standard for these kinds of presentations. By visualization, we mean the set of
techniques used to represent something that doesn't exist yet visually. The traditional
visualization techniques, like physical models, take too long to be produced; by

the time it's finished, we can't change much on the model. In traditional drawing

and painting, like watercolor or airbrush, the artist can't use the same drawing to
generate other views. This makes the techniques expensive and time-consuming,.

[6]
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With computer-generated visualization, we have the ability to change the 3D model
at any time, and generate several views from the same 3D model with a simple
camera move. The use of 3D models brings more options, even in the project stage,
because it's possible to visualize all the environments and parts quickly while it's
being planned, and make changes to improve the organization and overlook every
aspect of the project.

[71




Introduction to Blender and Architectural Visualization

Today almost every project for buildings, sets, or anything involving construction
has a 3D visualization for project development or to show the concept to someone
who wouldn't understand a presentation based on technical drawings. Even if it's
only the benefit of being faster and cheaper to produce, the computer-generated
architectural visualization has more benefits. And it's one that can't be beaten by
traditional visualization like watercolor. This feature is animation, or the production
of a small video showing the visualization with a moving camera, just as if we were
walking inside the project. With animation, the project can be presented in a much
richer environment than on paper, and it can't be reproduced by traditional artwork.

One of the keys to create a good visualization for architecture is to achieve
photorealism. This occurs when the artist is able to simulate the environment and all
objects on the scene, including materials and textures, in a way that gets really close
to reality. For 3D visualization with a clear objective of selling a project, the creation
of a photorealistic image may be the key to sell an idea—in this case a project. We
have a comparison between a regular 3D visualization with no special lights or
materials and a photorealistic image of the same scene.

The regular 3D realization:

[8]
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The photorealistic image of the same scene:

How about Blender 3D?

But what's Blender 3D, and how is it related to architectural visualization? Blender
3D is an open source 3D graphics suite, which models, renders, and animates

3D environments. Blender can be developed by anyone with good knowledge of
programming and computer graphics, and the willingness to work. By being open
source, anyone can download and start to use it immediately in commercial projects,
because there aren't any costs related to the download of Blender. It's not shareware
with limited tools or time constraints, and you can use it freely. In the last year,

the Blender user base has grown significantly, with a total of approximately 1.5
million downloads. Everyday, more students and professionals switch to Blender,
as it's tools get better in each new release, with the addition of new sculpting tools,
advanced rendering, support from commercial render systems, and more.

One of the aspects that calls attention to Blender is it's size, of only about 15 MB.
That's right! Only 15 MB, and we can even run it directly from a portable drive.
Another great aspect of Blender is that we can use various operating systems,
such as Linux, Microsoft Windows, and Mac OS X, leaving the choice to the user.

[o]




Introduction to Blender and Architectural Visualization

When we start to use Blender, we will notice that even being about 15 MB in size,
it does not mean lack of power when we start to model and render. A lot of quality
work has been done with Blender in the last few months, like the first open movies
made entirely with Blender, named Elephants Dream and Big Buck Bunny.

Elephants Dream and Big Buck Bunny
Q If you want to download the movies, along with the
production files, visithttp:// www.elephantsdream.org

and http://www.bigbuckbunny.org.

As we go through the book, we will see that Blender is a tool designed to give artists
high productivity and fast access to tools and menus. This means that Blender is
strongly based on keyboard shortcuts and not menus, which can help to create 3D
models really fast for 3D visualization. For advanced users, this is great, but it can
be hard for new users. But don't worry, with some practice and the examples that
we will cover along the book, it will be possible to understand quickly the most
important aspects and tricks involving 3D modeling and animation to create great
architectural visualization and scenarios with Blender.

Hardware and software requirements
for Blender

Blender doesn't require a powerful hardware setup for anyone who just wants to
start using it. Is there anything special about the hardware needed for architectural
visualization? Well, if you want to produce photorealistic renderings, then I strongly
recommend you to upgrade your system with more RAM and CPU power, because
these kinds of rendering require a lot of processing. But if you want to create
renderings that look more like a sketch or anything that doesn't look photorealistic,
it won't be necessary to use a powerful computer, because this kind of rendering
demands less resources.

The Blender Foundation recommends these minimum requirements:

e 3-button mouse

e OpenGL graphics card with 16 MB RAM
e 300 MHz CPU

e 128 MBRAM

e 1024 x 768 pixels display with 16-bit color
e 20 MB free hard disk space

[10]
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However, there is more. If you really want to get maximum performance, there is a
more powerful configuration:

¢ 2 GHz quad core CPU

e 2GBRAM

e 1920 x 1200 pixels display with 24-bit color

e 3-button mouse

e OpenGL graphics card with 128 or 256 MB RAM

As for the software, you can run Blender on almost any operating system available.
Here is the list of systems that support Blender:

e  Microsoft Windows XP, Vista or Windows 7
e Mac OS X 10.3 and later

e Linux

e Irix 6.5 MIPS3

Other tools for visualization

In spite of being a very powerful 3D graphics suite, Blender can't handle all the
processes of creating architectural visualization alone. We will need some extra tools
like Gimp, for post-processing and image editing. There are some tasks, like texture
editing and creation, that need a more specialized tool, and for that, Gimp is the best
choice to work together with Blender.

Another great tool that we will be using is YafaRay, which can make awesome
renders using a global illumination engine that helps Blender to create photorealistic
images. The integration between Blender and YafaRay is really great, with a plugin
that allows us to export 3D models from Blender directly to YafaRay for rendering.

The visualization workflow, shown in the next image, requires the use of a whole set
of tools. Blender is just one of them, but we could say that it's the tool responsible for
the creation of the images and animations. Along with Blender, we could name some
other tools that can help a visualization artist to create a good presentation:

e CAD: Everything starts with a CAD file, which has the technical drawings
for a project. Here is a small list of some tools used for CAD drawings: QCad,
VariCAD, AutoCAD, VectorWorks, DoubleCAD XT, and ArchiCAD.

e 3D Modeling and Rendering: Here is where Blender is used.

[11]




Introduction to Blender and Architectural Visualization

o Image processing: After generating the images with Blender, we may need
to make adjustments or corrections to the files. We could use tools like Gimp
or Photoshop to make these adjustments.

e Presentation: After the editing process, we can use some other tool to make
a presentation. If we choose to print the perspectives, a good choice is to use
Inkscape to make a sheet or folder. Another option is to use a slideshow to
present the perspectives; this can be done with OpenOffice.org Impress.

Blender

________________________________

Materials

and Textures

Image
processing

CAD
(Technical 3D Modeling Rendering
Drawing)

| Presentation I

N

CAD and 3D architectural modeling

To work with architectural visualization, you will need to understand how Blender
deals with files from CAD software like AutoCAD, ArchiCAD, QCad, and other
tools. The reason to work with CAD files for architectural visualization is that
sometimes it is easier to start a project based on the dimensions and information
contained in a technical drawing. For instance, we can use the representation of

the walls of a building in a CAD file, and use it to create 3D walls with the correct
measurements without the need to pay much attention to dimensions. The CAD
file already contains the correct proportions.

The most common file format used to exchange CAD drawings is DXF, which means
Drawing Exchange Format. Therefore, if your CAD software can save your drawings
in the DXEF file format, Blender will be able to import it. Because most CAD packages
can do that, it makes Blender compatible with them. Another common file format

to use is 3DS, from the old 3D Studio Max.

Another important source of 3D models is Google SketchUp, which can export
models to Blender 3D using a file format named COLLADA. An artist can work on
a model using SketchUp to start a project, and finish the visualization with realistic
textures, and rendering using Blender 3D.

[12]
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Improving COLLADA support

There is an ongoing project to improve the ability of Blender 3D to read
M COLLADA files, which will enable Blender to fully read any file exported
from SketchUp. Not only will files exported from SketchUp be readable,
Q but all 3D models available at the 3D Warehouse —a portal with thousands
of free models to download, from furniture models to full 3D buildings —
will also be readable. This project is part of the Google Summer of Code
2009 and may be released with Blender 2.50 in the middle of 2010.

3D models from the Internet

Creating architectural visualizations and scenarios with computers may be a very
quick task, if you only need to model and work on walls, floors and other basic
elements. What can really change the look and feel of your scenes are the details. The
secret for a good scene is the amount of details and objects that it contains. A good
visualization for an office space is filled with desks, computers, chairs, and objects
placed over the desks. But don't worry, we won't have to model all those objects
every time. For that, we have to create a good library with objects, which we will be
able to use for our scenes. This includes cars, people, vegetation, and all other objects
that can be interesting.

The easiest way to gather all these files are from the Internet; places like 3D Cafe
(http://www.3dcafe.com), which allows anyone to download 3D models for free.

Here is a list of places to find models for Blender:
e http://resources.blogscopia.com — furniture models in the native
Blender file format.

e http://www.e-interiors.net — lots of pictures and free models of
furniture. Most files are in 3DS or DXF file formats.

e http://www.linedstudio.com — more furniture models and scenes already
in Blender native file format.

e http://blender-archi.tuxfamily.org/Models — collection of models
to use in Blender for architectural visualization. All are in the Blender native
file format.

[13]
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Visualization with Blender

If you want to find some good examples of architectural visualization made with
Blender, there are some websites that you can visit; most of them are related to some
external rendering engine that can be integrated with Blender. But their communities
of artists create great examples of what Blender can do for visualization.

For this book, we chose to use YafaRay, which is the external renderer that best
integrates with Blender. But this is not the only render engine used to create realistic
images with Blender 3D. We could use other great external renderers as well:

e Indigo renderer—http://www.indigorenderer.com

e Kerkythea—http://www.kerkythea.net

e Sunflow—http://sunflow.sourceforge.net

e POV-Ray—http://www.povray.org

e YafaRay—http://www.yafaray.org

o LuxRender—http://www.luxrender.net
From all those renderers, we could easily pick two of them to use in architectural
visualization projects, which are YafaRay and LuxRender. Both of them have great
and powerful tools to create realistic images. The only proprietary renderer from the

list is Indigo Renderer, which still offers a free version to use, but with limitations on
the render resolution, and all images generated with it have a watermark.

Take a look into the gallery of those renderers, and you will find some great
examples of architectural visualization made with Blender. And, we can't forget
about the Blender Gallery (http://www.blender.org/features-gallery/
gallery/art-gallery) as well, which is updated on a monthly basis. This gallery
has images from Blender, and almost every month some great visualization images
hit the gallery.

Summary

In this chapter, we took a glance at architectural visualization and Blender, and
some other techniques and assets that we will need later in the book. Here is what
we have learned:

e What architectural visualization is

e What the process of architectural visualization is

e The workflow of architectural visualization and how Blender can make
it easier

[14]



Blender 3D: Quick Start

This chapter will deal with all the basic aspects related to Blender, which will be
useful for artists who have never had the chance to use Blender. We must learn the
basics first before we get into more specific questions about modeling and rendering
architectural visualizations and scenarios. It's very important to understand how
object manipulation, creation, and editing works in Blender. This way, we will be
able to work a lot faster and create better models and visualizations.

If you have already worked with Blender before, you might want to skip this chapter
and move on to the next one.

Interface

One of the most important parts of any software is the interface, and with Blender, it
is no different. But the Blender interface is unique, because it's all based on OpenGL
graphics built in real-time that can be redesigned any way we want. Because of that,
we can say that Blender has a default interface that can be customized any way we
want. It's even possible to zoom all the items in menus and buttons.
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Let's take a look at the interface:
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The default interface of Blender is divided into:

e 3D View: This is the section of the interface where you visualize all your
objects and manipulate them. If you are in the modeling process, this

window should always be visible.

¢ Buttons Window: Here we will find almost all the tools and menus, with
options to set up features like modifiers, materials, textures, and lights. We
can change the options available in this window with several small icons that
change the buttons with specific tasks like materials, shading, editing, and
others. Those buttons will reflect the active panel in Blender, for example,
when we choose materials (F5 key). The Buttons window will then only

show options related to materials.
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e Header: All windows in Blender have a header, even if it's not visible at the
time we create the window. The content of the header can change, depending
on the window type. For example, in the header for the 3D View, we find
options related to visualization, object manipulation, and selection.

e Menus: These menus work just like in any other application, with options
to save files, import, and export models. Depending on the window type
selected, the contents of the menu may differ.

e Scene Selector: We can create various scenes in Blender, and this selector
allows us to choose and create these scenes. Because we will be modeling
and dealing with scenery, the Scene selector will be an important tool for us.

These parts make up the default interface of Blender, but we can change all aspects
of the interface. There are even some modified screens, adapted to some common
tasks with Blender, for us to choose. To access these modified screen sets, we must
click on the selector located to the left of Scene Selector:

SCE:Scene

Render Hal A%s&z-mﬂdel [%][=
O WEW
1-&nimation
2-hdodel
3-Material
4-Sequence
S-scripting

There are screen sets prepared to work with Animation, Model, Material, Sequence,
and Scripting. Each of these sets has a different interface organization, optimized for
its specific task. A nice way to switch between these sets is with a keyboard shortcut,
which is Ctrl plus left arrow or right arrow. Try this shortcut, and you will switch
between sets very quickly.

If you make any changes in the interface of Blender and want to overwrite the
default interface, just press Ctrl + U, and your current interface will become the
new default. In this way, every time Blender is started, your new interface will be
shown. The same option can be reached in the File menu with the option named
Save Default Settings. To restore the standard default interface, just use the option
Load Factory Settings in the File menu.

[17]
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Windows and menus

Blender has a lot of different windows that can do a lot of nice things. Two of the
most common windows are the 3D View and the Buttons Window, but there are a lot
more. With the Window type selector, we can choose among several types, such as
File Browser, Text Editor, Timeline, and others. The Window type selector is always
located in the left corner of each window, as shown in the following screenshot:

Window type:

ﬂ; Scripts Window
@ File Browser

@ Image Browser
%) Mode Editor

= Buttons Window
T Qutliner

1 User Preferences
| =l Text Editar

e sudio Window
(3 Timeline

B video Sequence Editor
Uv/Image Editor
= ML& Editar

X action Editar

I Ipa Curve Editor

Tew Gelect Object |% Object Made = | @ o
1

[ =] ME:Cube 001 | F [OB:Cube | [ Auto Smooth | [TexMesh
Wertex Groups l%l Sticky
—— L Tessty

Let's see what the function of each window is:

e Scripts Window: This window groups some nice scripts written in Python
to add some extra tools and functionalities to Blender. It works much like
plugins in other 3D Packages. There are scripts to help in a lot of different
tasks like modeling, animation, and importing models. Some of these scripts
are very helpful to architectural modeling such as Geom Tool and Bridge
Faces. For instance, we can create a city space with only a few mouse clicks
using a script named Discombobulator. In most cases, the scripts will appear
in the right place in the Blender menus. Use this window only if you want
to browse all scripts available in your Blender Scripts folder. To run a script,
just select any script from the Scripts menu.

[18]



Chapter 2

File Browser: With this window, we can browse the files of a specific folder.
This window appears automatically when we save or open a file.

Image Browser: Here we can view the image files in a specific folder. This
window is very useful to search for image files like .jpg, .png, and others.

Node Editor and Compositing Nodes: With this window, it's possible to
build node sets and create complex materials and textures.

Buttons Window: We already have talked about this window, but it's nice to
remember that after the 3D View, this is one of the most important windows,
because here we can set options for almost any tool or functionality in Blender.
This is the window responsible for several tools and functions in Blender, such
as lights, materials, textures, and object properties.

Outliner: This window shows us a list of the objects in your scene, and lists
the relations among them. Here we can see if an object is related to some
other object in a hierarchical way. In this window, we can easily hide and
select objects, which may be useful for complex scenes.

User Preferences: As the name suggests, here we can change Blender
configurations, such as file paths, themes, Auto Save, and other options.

Text Editor: This window allows us to write and open text files to make
comments and place notes. We can open and run Python scripts here also.

Audio Window: Here we can open and compose audio files in sequences. It
works much like the Video Sequence Editor, but for audio files.

Timeline: That's the place where we create animation. This window gives us
nice tools to add key frames and build animations.

Video Sequence Editor: Here we can build and composite images and video
files. It's a very nice window that can replace a video editor in some ways.
We can easily create a complex animation with a lot of shots and sequence
them together with this window. And, we can use the Node Editor to create
complex compositions and effects.

UV/Image Editor: With this window, we can edit and set up images and
textures. There is even a paint application, with which we can edit and make
adjustments in textures and maps. This is a very important window for us,
because a lot of the texture work we will be using will involve the use of UV
Textures that require a lot of adjustments in the UV /Image Editor.

[19]
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e NLA Editor: Here we can visualize and set up non-linear animations.
This window is related more to animations and key frame visualization.
A non-linear animation means that we can create small blocks of motions,
which can be arranged any way we like, including copying and positioning
those blocks into sequences. In Blender, these blocks are named strips.
Because it's a non-linear editor, we can erase and rearrange the blocks
without a break in the animation. For a linear animation system, any changes
at the beginning of the animation would demand a full reconstruction of the
animation from the artist.

e Action Editor: This window has nice options to set up actions related
to character animation.

e Ipo Curve Editor: In this window, we can create and set up animations in a
more visual way with curves. It's possible to add, edit, and delete key frames.
Even for animations that don't require much work with characters and object
deformations, like the ones we will be creating, it still requires a lot of work
in the setup of curves to create good animation.

Now we know what each of those windows do. Some of them will be very important
for your visualization tasks, such as the Buttons and Scripts Window.

Multiple windows

A great feature in Blender is the ability to split the interface and use various window
types at the same moment. The way to do this is very simple. We must right-click on
the borders of an existing window to access a small menu with the options to split
the window. We can split a window in two ways, which are vertical division and
horizontal division.

When you place the mouse cursor at the border of a window, the cursor will change
into a double arrow. Just right-click and choose Split Area from the menu as shown
in the next screenshot, and a division will be created:

Right click

Split Area IL
Join Areas
Mo Header Modifiers

d Multires | el Mocifier To: Cube

Hal ] @]
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There are two kinds of divisions that we can create, which are vertical and
horizontal divisions:

e Vertical: Click on the upper or lower border of a window to create
a vertical division

e Horizontal: Click on the right or left border of a window to create a
horizontal division

After choosing Split Area, just place your mouse cursor where you wish the division
to be created, and left-click with your mouse.

Merge windows

It's possible to merge two different windows too, with the same menu. There is an
option named Join Areas, which will appear when we click with our right mouse
button on the border of a window. After doing that, a big arrow will show which
window will be destroyed and the arrow base shows the window that will take the
place of the one destroyed:

= File Add Timeline Game Render Help ‘ = ‘SR-Z—Mnde\ X || =|SCEScene X | = waaw blenderory 2492 Ve 17728 | Fa:14584 | Ob16-0 | La0 |

Right click and pick|
"Join Areas"

L» 2
¥ ¥iew Select Object |KOmecl fode =| ‘ﬂ |<—o| AP E::: FRIREE s N E T 1

When you have chosen which windows should be joined, just left-click with your
mouse to confirm it. We must always join windows that share the entire border with
each other. Windows that only share a part of their borders can't be joined together,
and we must find another way to join those windows.
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Header

Every window in Blender has a header that holds options related to the window.
These headers show up as a horizontal bar that is attached to a window, and give us
a few options. The headers can be placed at the upper or lower border of a window.
In the default Blender interface, we can see three headers that are attached: Buttons
window, 3D View, and User Preferences:
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Let's see examples of what those options are for some of the Blender windows:

o Text Editor: The header for this window has options to edit and manipulate
text. There are options to view the line numbers, change fonts, and edit
tabulation, as shown in the following screenshot:

Wertex Groups Material
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e Ipo Curve Editor: The header for this window shows us options like —zoom
a specific area of the curve graphic, copy the curves to the clipboard, choose
which type of curves to visualize, and more:

20 40 &0 a0 100 120 140 160 1
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As we can see in the previous screenshot, for each window type, the header shows
different and contextualized options related only to that window type.

Add or remove a header

To add or remove a header from a window, we use the same menu that creates
divisions in a window. When we right-click with our mouse over the border of a
window, we will have two options. If a header already exists, an option named
No Header will show up, and if a header doesn't exist, another option named
Add Header will appear:

Header
Top

“ Eottom
g Mo Header o e

We can choose the position of the header and place it at the top or bottom of a
window. To do that, we must right-click on an existing header, and a small menu
will appear. With this menu, we can choose the position of the header, and there is
an option to remove that specific header.
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Active window

A very important concept for the Blender interface is the active window. When we
are dealing with an interface divided with a lot of windows and window types, if we
activate a specific tool or command —in which window it will be executed? Well, the

answer is —in the active window.

Only one window can be the active one, and what makes a specific window the
active one, is the mouse cursor location. When the mouse cursor is over a window, it
automatically becomes the active window. We can even notice a small change in the

color of the window, to a brighter gray:
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To show that, let's do a small test that will show how the active window concept
works. For that, we will use the Home key on the keyboard. When we press this key,
a command adjusts the zoom to fit the visualization to all visible objects. Well, just
place the mouse cursor over the Buttons window and press Home, and you will

see that nothing happens. It's because all the menus and buttons there are already
zoomed to fit the whole window. But, if you place your mouse cursor over the 3D
View, and press Home, you will see that the visualization for that window will be
adjusted, and we will see all the objects placed in the 3D View. Note that for this
example to work, we must use the default Blender interface.

R Every time your 3D View is too crowded or you change the
~ zoom significantly, and lose your objects, just press Home, and
Q the visualization will be adjusted. This is valid even for menus
and the organization of the interface.

Keyboard shortcuts

We already know the Blender interface and how it works. Now it's time to start
working with the keyboard shortcuts. One of the most interesting aspects of Blender
is that it's built to give artists different ways to increase the efficiency of their
production time. The way to do that is to focus on keyboard shortcuts, and Blender
does that a lot. This may be difficult to new users, but for more experienced users,
it's a real productivity gain.

There are shortcuts for almost every tool or command in Blender, and we will be
using them throughout the rest of the book. With practice and continuous work, we
will become more and more familiar with the shortcuts. So don't worry if you get
yourself writing down a few of them at the beginning, just focus on the modeling and
3D work and soon you will naturally remember the more frequently used shortcuts.

3D visualization

When we start to work in a 3D environment, to know how to navigate and adjust

the view to fit your needs is very important. At this point having a 3-button mouse is
very important, because a lot of the navigation process is done either with the middle
mouse button, or the mouse wheel.
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Let's start with the orthographic views, which are the Top, Front, Right, Left, Bottom,
and Back View. All these views can be activated with the numeric keyboard. To

use these shortcuts, we must make the 3D View the active window by placing your
mouse cursor over the window. Then just press these keys to activate the views:

Key Action

8 Rotate view up

7 Top view

CIRL+7 Bottom view

6 Rotate view right

5 Swap orthographic and perspective views
4 Rotate view left

3 Right view

Ctrl +3 Left view

2 Rotate view down

1 Front view

Ctrl+1 Back view

0 Camera view

Home Fit the zoom to all objects

As we can see, there are more options besides the orthographic views, such as
options to rotate the view. The orthographic views are those where the projection
of the lines from the views are all orthogonal to the projection plane. In this case,
the projection plane is parallel with the grid from the Blender 3D View. A few of
the orthographic views include top view, right view, left view, and bottom view.

Those are the options to manipulate the view with the keyboard, but we can use
the mouse to get even more control over the visualization. Here is a list with some
combinations of mouse buttons and keys, to control visualization:

Key Action

Wheel + Ctrl Zoom in / Zoom out
Wheel + Shift Pan view

Wheel 3D orbit view

Scroll Wheel Forward Zoom in

Scroll Wheel Backwards  Zoom out
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All these options are very important to manipulate and visualize your scenes, and
only with a bit of practice will it be possible to be familiar with all the commands.

Wheel or Middle Mouse Button?

Remember that when we say wheel, it could be the middle mouse
. button too, if your mouse doesn't have a wheel. But with a Middle
< mouse button only, you won't be able to use the scrolling options. To
Q use the Zoom and Pan options, you will have to use the Ctrl or Shift
keys to manipulate the view. For laptop users with only a trackpad
and two buttons available, there is an option in the User Preferences
window of Blender named Emulate 3-button Mouse, that emulates
the middle mouse button with the Alt + left mouse button.

Selecting objects

The process of selecting objects is very important to manipulate and transform
objects in any 3D package. To select objects in Blender, we have options to use the
mouse and to select objects by name. If we want to select a single object, just click
with the right mouse button over this object, and it will be selected. To add another
object to the selection, just press Shift and click with the right mouse button over
another object.

Mouse buttons

Y In Blender, the mouse buttons work in a different way. In most 3D
Q applications, the left mouse button selects one object. But with Blender,
the right mouse button selects objects. If you find it confusing, it can be
changed in the User Preferences.

The A Key is a very important tool when we are selecting objects, because it can
unselect all objects that are selected and remove objects from selection. If there isn't
any object selected, when we press the A key, all objects are selected. This is

valid even when we are dealing with the selection of vertices, edges, and faces
from objects.
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To select multiple objects, we have the Box Select tool that works with the B Key.
When we press the B key with the 3D View as the active window, we are able to
draw a selection box around a group of objects. After pressing the B Key, just press
your left mouse button and drag around the objects that you want to select. When
all the objects are inside the selection, just release the mouse button and all objects
inside the box will be selected:

If you want to remove the objects from the selection, just press the A Key, and all
selected objects will be removed from the selection.

And if we press the B key twice in Edit mode, it will turn on the Brush Select. The
mouse cursor will turn into a circle that we can use to "paint" the selection. Just press
the left mouse button and drag the cursor to select anything that touches the circle. If
you press the right mouse button and drag the cursor over any selected object, it will
remove this object from the selection.

We can control the size of the circle with the + and - keys of the numeric keypad.
Scrolling the mouse wheel, if you have one, will change the size of the circle as well.

This type of selection doesn't work in the Object mode. We will talk more about
work modes later in this chapter.

Selecting by name

When we start to work with more complex scenes, the number of objects in your
screen will increase dramatically. Simple tasks, such as selecting one specific object,
will become more complex, because we will have to find this object on the screen
first. That's why sometimes it is a good practice to rename objects, so it will be easier
to find them by name later.
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To select objects by name in Blender, we use a window named Outliner. This

window will show a list of objects, and there we can choose the objects that will
be selected by name.

The Outliner window can be displayed in two ways, the Oops Schematic and

the Outliner itself. To change between them, use the View menu in the Outliner

window header:

blender.org 2492 Ve | Fa0 | Ob:3-1 | La | Mem:1.07M
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3 World (
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W i ¥ View Search |4l Scenes  ®

To select an object, the process is simple; just left-click on the object name. If you

want to select more than one object, just hold the Shift key while you click.

Besides the ability to select objects by name, we also have a few extra controls in
the Outliner. On the right, we find three small icons that allow us to control a few
properties of the objects:

e Eye: With the Eye icon, we control the visibility of the object. If the eye is
open, the object is visible, and if it's closed, the object is hidden. Right-click
on it, to open and close the eye.

e Cursor: If this cursor is turned off, we won't be able to select the object in the
3D View. To turn the cursor on and off, right-click on it.

¢ Landscape: With this control, we can determine if the object will show up
when you render the scene.
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Renaming objects

We can rename any object in Blender to make the selection process easier, and your
scenes more organized. Before anything else, it is important to remember that every
object in Blender must have a unique name. If we try to rename two objects with the
same name, Blender will automatically add a suffix to the name. This suffix will be a
number, which places an order of creation.

If we have an object named "Box", and we try to give the name "Box" to another
object, it will be automatically renamed to "Box.001". An important point to
remember is that all names in Blender are case sensitive, which makes an object
named "Box" different from another one named "box".

To rename an object we must use a panel named Editing. This can be accessed with
the shortcut F9 or just clicking on the small icon, pointed to in the next image:
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Before renaming an object, we must first select this object. Then, click on the text box
to rename it. When we select one object, we can see the object name in the lower left
corner of the 3D View. Try to give names to objects that better identify the function
of the object, like "left wall" or "window glass". It will be a great help when we need
to select objects in complex scenes.

We can use the Outliner to rename objects also. Hold down the Ctrl key and
right-click on the name of an object to rename it.
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Renaming with the transform properties

Transform Properties. Just press the N key in the 3D View and select
any object. In the OB text field, we will find the actual object name,
and by clicking there, we can change the name of the object.

.“Q There is another way of renaming objects with a small menu named

3D Cursor

When you are just get started with Blender, you will notice a small icon in the 3D
View window that looks like a target. This is the 3D Cursor, which is an important
component in Blender because it determines the place where objects are created.
To place this cursor at another point of the 3D View, just click with your left mouse
button anywhere in the screen:

Lamp
3D Cursor @
.k
] °t
| ]
Mesh Cube
Top View (numpad 7)

Another function of the 3D Cursor is to become the center for object transformations.
When we need to rotate an object, using a specific point as the center of the rotation,
we can use the 3D Cursor as the center.

Cursor Snap

To work with the 3D Cursor and selected objects, we can use a Snap option to place
the cursor in specific places. If we press Shift + S, the menu with the Snap options
will appear. There are a few options in the menu:

e Selection | Grid: This option aligns the selected objects with the grid lines.

e Selection | Cursor: With this option, we can align a selected object with the
3D Cursor. This way, the selected object will be moved, so it's center point is
placed at the center of the cursor.
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e Selection | Center: With this option, we can move the selected objects to the
geometric center of the selection.

o Cursor | Selection: Here we will move the 3D Cursor to the center of the
selected object.

e Cursor | Grid: This option aligns the 3D Cursor with the grid lines.
e Cursor | Active: Align the 3D Cursor with the active object.

With these options, it becomes easier for us to place the 3D cursor and the selected
objects in specific places. We will use this option a lot when we deal with modeling

for architecture, because it's a great tool for precision modeling. Every time we need to
place the 3D cursor at a specific place, remember to use the Cursor Snap. In Chapters 4,
5, and 6, we will talk more about other methods of snapping with the snap tool.

Modes

To edit and manipulate objects in Blender, we must understand how to work
with the modes. These modes determine what we want to do with an object. To
manipulate and transform an object, we have the Object Mode, and to edit and
model, we have the Edit Mode. To select these modes, we use a combo box
located in the header of the 3D View:

Mode:

& Weight Paint
%y Texture Paint
& vertex Paint
& Sculpt Mode
£ Edit Mode
2 Object Mode

N RIREES
| FloB:EDH | [ suto smooth | |TexMesh:
Material [« Degran Sticky

LI Testure

1 Matl »| 7 |
Wertex Colg

Bl | Dalat |

We have more modes, such as the Sculpt Mode and Pose Mode, that activate sculpt
modeling tools and character animation, respectively. The most common modes we
will be using are the Object and Edit modes. They are so important that we have a
Keyboard shortcut to switch between them. If we press Tab, the active mode will be
switched between Object and Edit.
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See when each mode should be used:

e Object Mode: This mode is used to manipulate and transform one or
multiple objects. If you need to scale or move an object, use this mode. When
we select an object in Object Mode, we won't be able to change it's shape, by
altering it's vertices, edges, or faces.

e Edit Mode: With the Edit Mode, we will be able to select and edit the
vertices, edges, and faces of an object. This way we can easily deform and
model an object. Use this mode only if you need to deform and model.

Creating Objects

Now that we know how to manipulate our interface and deal with basic aspects
of Blender, let's learn how to create objects. To create anything in Blender, we use
a menu named Toolbox. This menu appears when we press the Space bar on the
keyboard or the Shift + A shortcut:

L 4 hesh

3
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Select 4 Surface L4
Transform » haeta L4
] Object 4 Text
Wiew L4 Etnpty
Fender 3 Group b
Camera
Lamp 3
Armature
Lattice

This menu has a lot of options, and one of them is the Add option. There we can find
all the object types that can be created in Blender. In the modeling chapter, we will
deal with many of these options, like curves and surfaces. To get started, let's see the
most basic type of object, which is Mesh.

When we choose the Mesh type of object, options like Cube, Circle, Cylinder, and
other basic shapes are available for us to choose. These are all shapes that can be
deformed and divided into subforms to create more complex shapes.
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To create an object, just place the 3D Cursor where you want the new object, and
press the Space bar. Choose which kind of object you want, and it will be created.
After creating an object, it is important to note the following:

e After creating an object, Blender will keep the same work mode.

o All objects are created in alignment with the base grid. This means that new
objects will be added aligned with the orthographic x, y, and z axis.

Another point to remember is that any objects created in Edit mode, will be added
to the edited object. For instance, suppose we start to edit a UV Sphere, and while in
Edit mode, press the Space bar, and add a Cube. Now, we will have an object made
by a Cube and a UV Sphere. To avoid that, always add new objects in Object mode.

This is very important because a lot of new users get this wrong and create all objects
in Edit Mode. If you do that, your objects will be created as a single block. And it
will demand some time later to split it, so it's a good practice to always switch back
to object mode, unless you want it to be all together.

If you forget about it and create an object in perspective view, just use the Clear
rotation command, and it will remove any degree of rotation applied to an object.
Just press Alt + R to access this option.

. Creating objects with no alignment to the view
)

5 There is a way to make all created objects aligned with the x, y, and z axis
and not the view. Open the User Preferences window, and go to the Edit
Methods tab, and turn off the Aligned to View button.

Erasing Objects

If for any reason, you have to erase an object, just select the object and press either
the X or Delete keys. In Edit mode, we can select and erase vertices, edges, and faces.

Duplicating Objects

Creating copies of objects in Blender is very easy; just select the object that will be
copied, and press the shortcut Shift + D. This is the simplest way of creating a copy
for an object.
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Transforming Objects

There are three basic transformations that we can apply to an object — Translate,
Rotate, and Scale. To apply these transformations to objects, we can use both
keyboard shortcuts and a transformation widget. The transformation widget

is a simple icon that is displayed in the center of all objects:

Controls

Object |12 Objsct Mode = | [@ <] [ @ o [Loca =
o[ @ 1

There are four kinds of widgets for each transformation type. We can switch between
them with the controls located in the header of the 3D View. The symbols represent
each transformation type:

e Finger: Turn the widget off and on
e Triangle: Turn on the translation widget
e Circle: Turn on the rotation widget

e Square: Turn on the scale widget

Each of these widgets has individual controls for the individual axes. These controls
are separated by color; red for X, green for Y, and blue for Z transformations. Then, if
we want to rotate an object just in the Y axis, we will use the green arc that represents
this transformation in the rotation widget. The same concept is applied to the other
transformations. For a scale in the Z axis, we just grab the blue square in the scale
widget and drag it.

There is a shortcut to turn on and off the widget, and select different types of
transformations. We can use the Ctrl + Space bar to access a menu that will let us
enable and disable the widget, and choose what type of transformation we want
to use in the object. In the menu, we will find a widget named Combo that shows
all the transformation options at the same time.
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The other way of applying transformations to objects is with keyboard shortcuts. We
can use these shortcuts to quickly transform any object. These are the shortcuts:

Key Action

G Grab (move)
R Rotate

S Scale

Besides these shortcuts, we can constrain the transformation to an axis with the use
of more shortcuts. After pressing one of the shortcuts above, we can press X, Y, or Z
keys to constrain the transformation to one of their respective axes. For example, if
we press R key and then press Z, the selected object will rotate only in the Z axis.

The co-ordinates used to make that transformation are the global coordinates, but
we can use the local coordinates of an object. To do that, we must press the key
corresponding to the axis two times. Then, if we select an object and press the G key,
and press X key two times, the transformation of the object will take place in the
object's local coordinates.

Global coordinates are related to the scene coordinates, and they don't change.

And, the Local coordinates are related to the object, so they change with the object.
We could compare the Global coordinates with the cardinal points, and the Local
coordinates with the front, back, left, and right sides of one object. No matter where
you are, the cardinal points will be always at the same position. And, the sides of an
object will be relative to its orientation.

Cameras

Dealing with the camera in Blender is very important, because we can only render
the camera view. Even with multiple cameras in a scene, we must always have

an active camera that will be used in the rendering process. The camera is a small
pyramidal object that is placed in the default scene:
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To view what the camera is visualizing, just press 0 on the numeric keyboard and
you will see the camera view:

When we are in the camera view, select the camera by right-clicking on the camera
frame, and press the transformation shortcuts to move or rotate the camera and
change the view. In this way, we can adjust the framing and find a better fit for an
object or scene.
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Another way of adjusting the camera is to split the 3D View into two windows.
Then, switch one of the windows' view to be a camera view. In the other view, using
the widgets to move the camera or the objects, find a good frame for the objects.

If we have more than one camera, it will be necessary to set one of them as the
active camera. To do that, we must select the camera and press Ctrl + 0. The 0 must
be pressed from the numeric keyboard. In Blender, every object can be turned into
a camera. Just select the object and press Ctrl + 0, and it will become a camera. To
make an object not be a camera anymore, just select this object and press Alt + 0;
this way, it won't be a camera anymore.

Render Basics

Now that we know the basic aspects of Blender, it's possible to learn how to render
scenes and make some small adjustments. All the setup for the render can be
accessed in the Scene Panel, which is located in the Buttons Window. To access
this panel with a shortcut, press F10:
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Preview
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Do Sequence |

| H MELLIR H | Do Composite FC
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< Hpartsid4 v 0 Vparts: 4
fers < Sl r|« Endi250 » FULL
ow = [T Premu [ key [128 =] |5 Step: | a HD
Scale of Render File format to
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In this panel, there are two menus that hold the main options to set up the render.
The first menu is named Render, and has options to set the scale of the generated
image. We can choose scales between 100% and 25% of the original size. The other
menu is named Format, and there we can find options to set the resolution of the
render and a file format in which to save our renders.

We can set up a render resolution of 640x480, and choose PNG as the file format

in which to save the image. If the scale is set to 100%, our image will have the full
resolution, but if we want to run a test render at just 50% of the resolution, then we
must change the settings in the Render menu.
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Changing the scale for the rendered image is a great way of producing small renders,
just to test our settings for lights and materials. We will be using this feature a lot
for exercises.

When everything is ready, just press F12 or push the Render button in the Render
menu. This way a render window will appear. After the render is finished, just press
F3 to save the file.

Make sure that you have at least one light

Ky If we don't have any light sources in Blender, the render won't show
Q anything but a black screen. It's different from other applications
that have a default light. So, if you press F12 and all you see is a
black screen, it's probably because a light source is missing.

Render preview

Before starting a render, we can preview how it's going to look in the 3D View. There
is a tool named Render Preview that can be accessed with the shortcut Shift + P.
When we do that, a small window will show up in the 3D View:

Render Preview

We can change the size for the preview; just click on the border of the preview
window and drag your mouse. That's another great way of doing a preview
for your settings, to make sure everything will be fine when we need to make
a bigger rendering.
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Summary

In this chapter, we had a glance at Blender and how to start using it. Even for a quick
start, we saw a lot of new and interesting concepts about how to work with Blender.
We just learned how to:

Use the interface

Set up the interface
Select Objects

Work with modes
Transform objects
Create objects

Copy objects

Work with the camera

Rendering basics

Even though this has been a quick start, to know and understand how Blender works
is very important, because in the next chapter we will start using more complex and
advanced stuff related to modeling for architecture in Blender.
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Now that we know the basics of Blender, the next step is to start working with the
modeling tools and techniques. This will give us a greater ability to deal with specific
aspects related to architectural and landscape modeling.

Types of objects

There are many object types in Blender, which can be created with the ToolBox.
This is a special menu that we can use to create almost anything in Blender. To call
the ToolBox, we must press Shift + A. The ToolBox will show the options to create
Meshes, Curves, Surfaces, Text, and all other object types in Blender. Before we take
any serious step into modeling, we must understand the differences between those
types and when each one of them is most useful.

Let's take a look at each object type:

e Mesh: This is by far the most important object type in Blender, and we will
be using it a lot. Here we have some primitive shapes like cube, sphere,
cylinder, and others. We use these objects to create more geometrical forms,
which is exactly what we will be using to create architectural models for
buildings. The objects here are composed of vertices, edges, and faces. Most
architectural modeling tools use a different type of object to model, named
solids. Solids are a heavy object type, which demands more computer
resources. So, with meshes, we have an advantage, and can work on more
complex projects with fewer computer resources.

e Curve: These objects are curves that can be used to model and shape objects
with perfect curved edges. This kind of object will be very useful for us to
build animation trajectories.
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e Surface: The surfaces are a type of object that is not commonly used to model
in Blender (at least not for the kind of models that we will be creating),
but can be very handy to create landscapes. It works with a surface that
must be deformed to a specific shape, with the basic transformations. The
deformation of those surfaces works with the position of control points from
that surface. When we select one of those control points, the surface around
that point is deformed to match the new position. The technique required
to create objects with those surfaces is very different from mesh modeling.
It's because the surfaces and the curves are based on NURBS curves, which
are great to create organic shapes. The reason that makes NURBS curves
great for organic shapes is that by default they are already created as smooth
objects, which could be deformed and edited into almost any organic shape.

e Meta: This type of objects works like some kind of clay, in which we shape
some primitives like spheres and cubes together, and create very organic
shapes. The main use of Meta objects will be in landscaping, for terrain
such as mountains.

These are the main object types in Blender. Of course, there are more objects, such as
text and lamps, but for modeling, these are what we need. We won't be using all the
types for modeling. But there is one type that will require more attention — the Mesh
objects. This is because we will be working with geometrical shapes, and Blender is
designed to work better with a type of modeling named subdivision.

To work with subdivision, we have to create primitive shapes and edit, transform,
cut, split, and work on their vertices, edges, and faces. A lot of our modeling will be
done by this method. If we think that a wall, floor, and other parts of a building can
be created with cubes and planes, it becomes very clear why subdivision modeling
is best suited for us.

Before we head to subdivide your primitive objects, let's examine the main aspects
of those objects and how to create them. This is just the starting point; it may even
seem monotonous, but it is an important step. Once we understand and master

all these basics, we will be able to work on more complex aspects of architectural
visualization with Blender.

Subdivision and Subdivide

In polygon modeling, we often use the terms subdivision and subdivide
" during the process. By subdivision we mean the recursive method used
to add new divisions progressively into polygons, and with that create a
smooth surface. The word subdivide is related to a modeling task where
we will add new edges to a polygon, and with that add a subdivision.
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Mesh primitives

The first step to work with subdivision modeling is to learn which primitive shapes
we have in Blender. This is because our first step will be always creating one of these
shapes. To create these Mesh objects, we press the Space bar or press Shift + A. In the
toolbox, we choose Add | Mesh:

H 4 3 Plane L
Edit 4 Jﬁve J Cuhe
Select 4 Surface J Circle
Transform » et J Usphere
Ohject L4 Text Icosphere
Wiem 4 Empty Cylinder
Render 4 Group N Cone

Camera Grid

Lamp » rMonkey
Armature & Empty mesh
Laftice @,Torus

As we can see, there are a lot of primitive types from which to choose. When
we create some of these primitives, some parameters like number of sides and
subdivisions must be set. Let's see how it works:

Plane: This option creates a simple plane with four vertices. There aren't any
more parameters for this object. We can start almost any type of modeling
with a plane; objects like walls, roofs, floor, and others.

Cube: With this option, a simple cube is created, with eight vertices. There
aren't any options to set up a Cube Mesh. Like the plane object, we can start
almost any type of modeling with a cube.

Circle: The name of this option could be Polygon, because it's what we can
create here. When we choose Circle, we must set a number of sides for the
object. There are two parameters, which are Vertices and Radius. The first
one sets the number of sides for the circle and the second sets the distance
between the center and the border of the circle. If we need a square, just
create a circle with four vertices, or with six vertices to create a hexagon.

UVsphere: Here we can create a sphere with square faces. There are three
parameters to set, which are Segments, Rings, and Radius. The Segments
and Rings set the amount of subdivision for the sphere. Higher values result
in more perfect spheres. But beware; higher values demand more from the
computer and can eventually crash it. The Radius sets the distance between
the center of the sphere and its border. The UVsphere has meridians and
parallels, like the earth.
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Icosphere: Here also, we have a sphere. The only difference is that this
sphere is made up of triangular faces, not squares as in the UVsphere.
The setup here is simpler; we don't have Segments and Rings, just a
Subdivision option.

Cylinder: This option creates a Cylinder, but like the Circle option, we can

use it to create shapes, such as a prism. In fact, with a Cylinder, we will get a
polygon with a height, which could be useful to model a pillar or a column.
We must set up three parameters here. Like the circle, there are Vertices and
Radius, but there are two more options, which are Depth (that determines the
height of the object), and a button named Cap Ends. If this button is turned on,
the object will have two faces to cap it's upper and lower extremities.

Cone: Here we can create a cone-like object, just like the Cylinder; if we
set up a lower number of sides; other types of objects can be created,

like pyramids. The options are almost the same as the Cylinder; the only
difference is the button Cap Ends, which will fill only the lower extremity
of the object.

Grid: This object works much like a Plane, with the difference being that a
Grid has more subdivisions than a Plane. To set up a Grid, we must provide
the subdivision level for the X axis and Y axis, with the X res and Y res options.

Monkey: Yes! We can create a monkey head. If you are asking yourself, why

place a monkey head here? Well, this is Suzanne, who is the Blender mascot.

We won't be using it to model anything, but because the head has some good
geometry, it turns out to be a great option to test materials and textures.

Torus: Here we have another object type, which will give us something like
a doughnut or tire. When we create a Torus, we must set four parameters.
There is a Major Radius and Minor Radius, which set up both external
and internal radius of the Torus, and there are Major Segments and Minor
Segments, which determine the level of subdivision for the Torus.

/-\-\_\_\_‘_
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These are all Mesh type objects available to us in Blender. Which ones of them are
the most important for architectural modeling? We will be extensively using the
Plane, Cube, and Circle to model. Those are common shapes, and we can create other
shapes easily with them. A circle can become a cone with editing, and a plane can
become a grid. It's just a matter of using the right tools.

How can a primitive shape become a more complex object like a wall or a window?
This is the basis of the mesh and subdivision modeling, which are used by Blender.
We can compare this modeling with some kind of sculpture, where we have to take
something simple and cut, push, pull, and rotate to create something complex. Let's
learn how to apply these transformations.

Mesh editing

To subdivide a Mesh object and get more complex shapes, we must apply some
editing to these objects. For that, Blender has a number of Mesh Editing options
to cut, slice, split, and manipulate the vertices and edges in several different ways.
Many of these tools are located in a menu named Mesh Tools, which is located in
the Editing Panel:
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But these are not the only tools available; some of them are placed in the Mesh
menu, located in the header of the 3D View window. This menu has options
to edit vertices, edges, and faces:
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Let's see how to edit the Mesh objects with some of these tools that will be important
for us when we deal with more specific modeling for architecture and scenarios.

Because Mesh editing is important to architectural modeling, we will use a
simple model of a building for most of our examples. This chapter is not aimed
at architectural details or elements, but it doesn't mean we can't contextualize
our examples to make things more clear.

[46]



Chapter 3

Following is the model that we will be using for some examples:
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It's a simple building, but we can use it to exemplify the mesh editing options. In the

following chapters, we will be adding more details to this model, until we get to the
final render!

Transformations

The first tool to edit mesh objects is transformations. They are very simple tools, but
it is with transformations that we will create most deformations in meshes. If you
don't remember the last chapter, we will repeat the shortcuts to transformations:

e Gkey: Grab or move
¢ R key: Rotate
e Skey: Scale

These transformations can be applied to vertices, edges, or faces. We can also
constrain the transformations, with the X, Y, or Z keys, pressing these keys right after
the key corresponding to the transformation. For instance, if we start to move a cube

with the G key, just press the X key while the cube is moving, and the transformation
will be constrained to the x axis.
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Transforming with precision

To make transformations with precision, we can hold down the Ctrl key to use the
gridlines as a guide. For instance, if we try to move an object and hold down the Ctrl
key, the transformation will be constrained to the gridlines. The same goes for scale
and rotation transformations. And to fine-tune the transformation even more, we can
hold down the Shift key instead of the Ctrl. By using the Ctrl key, all transformations
will be constrained by 1 unit, because that is the default distance between the
gridlines, and if we hold the Shift key, the transformations will be constrained

by 0.0001 units.

Loop Subdivide

When we create a cube or a plane, these objects appear with no subdivision and very
few vertices and edges. To create more complex forms, we will certainly need more
edges to extrude and transform. There are two ways for creating a loop subdivide.
We can use the Mesh menu in the header of the 3D View and choose Edges | Loop
Subdivide, or use a keyboard shortcut, which is a lot faster, with the keys Ctrl + R.

Before we use this option, we must select one Mesh object and enter into Edit mode.
The loop subdivides only when working in this mode. If everything was done right,
when we press Ctrl + R, a pink line will appear around the object. In the following
example, a cube was scaled with the S key to make it narrower:
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This line will place the loop for the model, and we can change the orientation of the
cut by moving the cursor around the object. Then, a yellow line will appear for us to
choose the right place to create the cut. Just move the mouse cursor to place the cut
somewhere, click with your left mouse button to finish, and a new edge loop will be
added to the Mesh object:
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When we use this kind of tool with additional transformations, the possibilities
to create new shapes increase dramatically. Let's see an example:

o With the Loop Subdivide, we can change the shape of a wall, and add
different planes to it.

¢ We have a model of a wall with an opening for a door, transformed from
a base cube:

e Let's change the geometry of that wall with a loop subdivide. When we press
the Ctrl + R shortcut, a new loop subdivide will be added to the wall:
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e We can place the new loop right before the door:

e Now, we select the vertices selected in the following image, and scale them in
the Z axis. It will make a slant plane:

This new shape was possible with the use of a loop cut. Of course, there are other
ways to create this kind of geometry, but this is a good example of what we can
do with loop cuts.
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Knife tool

The loop cut is a great tool for creating regular subdivisions in Mesh objects, but
sometimes we will need more irregular or non-orthographic cuts. For that, we have
a Knife tool, which can create cuts in a number of different ways. To use this tool,

a Mesh object must be selected, and Edit mode activated. Before we start, another
important thing about this tool is that the face, or part of the object that will be sliced,
must be selected. So, if we are going to cut a specific face, this face must be selected
before we start.

There are two ways to activate the Knife Tool:

e The first is with the Mesh menu in the 3D View header. If we choose
Mesh | Edges | Knife Subdivide, the Knife tool will be activated.

o The other way is with a keyboard shortcut; by pressing Shift + K, we can
activate the Knife tool as well. To create a cut, we must draw a cutting line
above the selected faces that we want to cut. Before we get to draw this line,
there are some different types of cuts that we need to understand. We have
three different types of options to use with the Knife, and a menu will always
appear right after we activate the tool:

/

Cut Type

Midpoints
rAulticut
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These options are:

Exact Line: With this option, the cut will be created using the line that we
draw over the Mesh.

Midpoints: This option creates the cut using the midpoints of the selected
faces. The line that we draw will work as a guide for the tool to choose
what midpoints to use.

Multicut: Here we have an option to create multiple cuts for a face. After
choosing this option, a menu will appear asking the number of cuts that
we want for that face. If we choose two cuts, then your selected face will
look like this:

[53]



Modeling

As we can see, this is more like an option to create cuts with non-orthographical
lines, but it's a nice option for more geometrical modeling.

Loop/Cut menu
a1
‘@ There is a menu which has options to choose between the Loop Cut

and Knife tools. When you are in Edit mode, just press the K key, and
a menu will appear with four options to access these tools quickly.

When we use the knife tool, we will have in some cases faces with three or four sides.
Here is something very important in Blender —avoid three-sided faces, especially if
you want to edit this object later.

Three-sided faces mess with the edge loops, and will make the editing process
harder. Let's see an example:

The previous image shows the result of the using the Knife tool. The wall now has
triangular faces that will be hard to edit later.

Selecting loops

We saw how to create some cuts for your Mesh objects, and added a lot of new
vertices and edges to it. There will come a time when we will need to select these
loops for editing, like moving or scaling a vertex loop. To help with these kinds of
selections, we have a very useful short cut in Blender.
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Every time you need to select a loop, just press Alt on the keyboard, and right-click
on one edge between two vertices of that loop. This way all other vertices will
be selected:

New edges and faces

Sometimes, when we edit a Mesh object, we will have a hole or some vertices that
we will want to connect with a new face. For this kind of creation, Blender has a tool
named Make Edge/Face. To use this tool, we must select two or more vertices that
define a new face or edge. If we select only two vertices, then a new edge will be
created. But, if we select three or four vertices, a new face is created.

Not only when we have a hole in the mesh, but also when we have geometry with a
lot of triangular faces, things can get messy. So the best option is to erase these faces
and create new ones, using only four-sided faces.

Why only three or four vertices? Well, that's a limitation of Blender that only
supports faces with three or four sides. If we want to make more complex planes
and faces, we will have to subdivide the shape into more than one face. The fact that
Blender doesn't support faces with more than four sides is actually a good thing. It
will result in clean and organized models, without complex polygons side-by-side
with squares and triangles. A lot of tools support faces with more than four sides,
named n-gons, but without them, we will always be pushed to create organized
and clean 3D models.

[55]



Modeling

Blender only shows us the internal subdivision of the faces, requiring a bit more of
discipline in modeling, but giving us the same results. And more importantly, there
won't be any problem at the rendering; so if a lot of faces are coplanar, we won't see
any differences. Two faces are coplanar when they share the same plane in space. For
simple visualization they can be ignored, but for complex and more elaborate images
they can start to cause problems with the object. The main problem with coplanar
faces occurs when we apply materials and textures. For instance, we could select just
one of two coplanar faces and apply a texture to it. During the render, we would see
part of the faces with a texture, and part without them.

After selecting the vertices or edges, always in Edit mode, we will activate the tool in
the Mesh menu in the 3D View header, by Mesh | Edges | Make Edge/Face. There
is way to activate it with a shortcut, which is the F key.

Let's see an example of how it works. The following image shows us a wall with a
window opening, and we want to create a new face and close one of those openings:

To select the four vertices that define this new face, we can press the B key in Edit
Mode and draw a Box Selection to make things easier. If you make any mistakes
in the selection, press A to remove everything from the selection and try again.

When the faces are selected, just press F, and a new face will be created. It works the
same way with two vertices, but only a new edge will be created. If you want to try
it, select two vertices and press F; a new edge will connect those selected vertices.
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This tool will be very useful to make adjustments in models that have little holes or
need heavy editing, like windows and doors openings:

Merge

Another way of editing a Mesh object is merging existing vertices into a single
vertex. This can be achieved with the Merge tool, which is available in Edit Mode. To
use this tool, we must select any number of vertices from a Mesh, and then activate
the Merge option. To do it, we have three different options, which are: Mesh menu
in the 3D View header, using the Alt + M keyboard shortcut, or pressing the W key
and choosing Merge from the Specials menu.

After choosing one of those methods, we will have to choose a way to do the Merge.
Yes, there are five different ways of doing a Merge. These are the methods:

e At First: If we select vertices one by one, choosing this option will make the
Merge place the resulting vertex at the same place as the first-selected vertex.

e At Last: Here we have the opposite of the previous option. The resulting
vertex will be placed in the same place as the last selected vertex.

e At Center: If we choose this option, the Merge will result in one vertex
placed at the middle point between all selected vertices.

e At Cursor: With this option, the resulting point of the Merge will be placed at
the 3D cursor.
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e Collapse: This option just collapses all selected vertices into one vertex.

Every time a Merge operation is done, we will see a message in the 3D View, which
will display Removed x Vertices, where the x will be the number of vertices that are
placed in the same position in space:

Removed 1 Verices
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Removing double vertices

Having double vertices in a model is not a good thing, especially if we want to
smooth the model. This happens when two vertices share the exact same point in
space, and are not connected. This can confuse the editing process, because we will
try to select and transform an edge or face, and it won't be transformed the way
we want.

Some tools in Blender automatically remove duplicate vertices when they find them,
such as the Merge tool that always removes double vertices. But sometimes we will
need to remove double vertices manually, because they can be the result of a bad
modeling edition or just caused by a wrong interpretation of an external file, such

as when we import a 3D model from other formats into Blender.

To remove these double vertices, just select any number of vertices in Edit Mode and
press the W key, and then choose Remove Doubles from the Specials menu. If any
of the selected vertices are doubled, this tool will merge them into only one vertex:

Specials

Subdivide

Subdivide Multi
Subdivide Multi Fractal
Subdivide Smooth

ﬂhﬂerge

Hide
Reveal

Select Swap

Flip Marmals

Smooth

Bevel

/,-A Set Smoath

Set Solid

Blend From Shape
FPropagate To &ll Shapes
Select Vertex Path

[59]



Modeling

In addition to the Specials menu, we can activate and change a parameter of the
Remove Doubles in the Mesh Tools menu. This menu is located in the Editing
panel in Edit Mode. If it doesn't appear, just press F9 in Edit Mode to open it. There
is a button, Rem Doubl, which works exactly the same way as the Remove Doubles
in the Specials menu. And, we have an option named Limit, which will determine
the minimum distance between two vertices, for the Remove Doubles to merge these
vertices into one:

T
hedivode <] [@ ] [@ ] [Olaona <] (@ ¢ (0] [B] [~ [6F)

Ta: Cut{}S Eleauty| Short | Subdivide |Innerver‘[ + [ Select|
Maise Hazh Hsort Fractal ¢—NS
To Sphere | Smooth Split [ Flip Mormal Dra
aﬁem Doubl[4_Limit: 0.001 * [Threshold: 0.010 Dra

| Extrutle |

Spin Spin Dup Screw

4Deqr 90.00» |4 Steps: 3 » |4 Turns: 1+ Dirar
Keep Original Dird
[ Extrude Dup [ Offset: 1.00 ¥ Dr

[ Join Triangles [4  Threshold 0.800  »|
[Delimit Uvs| Delimit Yeo | Delimit Sha [Delimit Mat|

Extrude

One of the main tools we will be using for modeling is extrude, which can make
new geometry from selected vertices, edges, or faces. To create an extrude, the
process is very simple —first, we must create a Mesh object, and in Edit Mode,
select a vertex, edge, or face of this object. When at least one object is selected,
press E on the keyboard to make an extrusion:

—lp
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The extrude modeling doesn't work the same way for all kinds of objects. If we have
a vertex, edge, or face selected, the result will be different. If you don't remember,
to switch between selection modes, just press Ctrl + Tab in Edit mode.

Extrude with vertex

When we have one or more vertex of an object selected, a small menu will appear
every time the key E is pressed. This menu can have three options, depending on
the number of vertices that are selected:

Extrude

/_/_,-) Only Edges

Only Vertices

e Region: Here we will be able to create an entire face. This option is available
only if we select a full face.

e Only Edges: This option extrudes only the edges of a Mesh, creating new
planes. We can access this option only when we select two or more vertices.

e Only Vertices: With this option, only the vertex will be extruded. The result
will be new vertices, and a line connecting these new vertices to the old ones.
This option appears for any number of selected vertices.
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Extrude with edges

The edge mode doesn't give us as many options as the vertex. The only situation, in
which a menu with some options will show up, is if we have edges that define a full
face selected. Like in vertex mode, an option named Region will appear in the menu.
Otherwise, extrude will only create new planes from the selected edges.

Extrude with faces

If we choose to work with faces, selecting a single face will enable us to create
new geometry quickly, because we will select a full face and extrude it. The only
situation where a menu will appear when we are working with faces is for an
extrusion of more than one face. If we select two faces, there will be two options
to make an extrusion:

¢ Region: This is the default extrude, where all faces are extruded in the
same direction.

¢ Individual Faces: With this option, the selected faces are extruded along
their individual normals, just as if they were extruded individually:

\ : _,h

/

Extrude is a very powerful tool to create new geometry, but it won't do the job
alone. Along with extrude, we must use other tools to edit mesh objects and create
cuts, slices, and split the object. For that, there are some nice Mesh Editing tools

in Blender.
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Constraining the extrude

If we want to constrain the extrusion along an axis, we can do that with a shortcut
key. Use this shortcut key right after you call the extrude:

e X, Yor ZKey: If we press any of those keys, the extrude will be constrained
to the global X, Y, or Z axis. Pressing any of those twice will constrain the
extrusion to the local axis.

e Hereis an example of a plane, constrained to the Z axis using the Z key:

Modeling example

Now that we know how to work with meshes, let's take a look at how we can
transform something simple, like a plane, into the walls of a building. This example
will show how to start the modeling of the building that was presented at the
beginning of the chapter.
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The first step is to start with a primitive shape like a plane. To work with
measurements, there is an interesting option in the Editing panel — the menu named
Mesh Tools More. In this menu, turn on the Edge Length option—to display the
length of all edges in the 3D View:

!g@ Global %

¥ tesh Tools More

A Multires [ Select Swap | Hide
Draw Mormals Edge Angles
[ Draw Wharmals ] | Face Area ]

Loop Select =
Ira
Draws Creases

Draw Bevel Weights All Edges
Draw Seams

Dirawy Sharp

With the length of each edge visible, we can scale the plane until we get it to the right
measurements. For instance, if the wall should have a width of 0.15 meters, the plane
can be scaled down to 0.15. To make the transformation more precise, remember to
hold down the Ctrl, Shift or the combination of Ctrl + Shift to fine-tune it.
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When the plane has a length of 0.15 for each edge, we can start the modeling process.
The process is basically a series of extrudes. To make the selection process easier, we
can change the selection mode to Edge and select one of the edges.

Then start to extrude this edge. Always use the Ctrl key to extrude these edges, and
you will have the new faces snapped to the gridlines:

Extrude

Selected Edge

After a few extrusions, we will have the basis to create the walls. This was all done
only with extrude:

[65]




Modeling

With all the faces selected, we can make another extrusion constrained to the Z axis.
Along with extrude, we will have to make additional edits, to get the desired shape
of the wall. The whole process will be covered in the next chapter. But most of the
task is about the use of extrude:

Modifiers

Besides the editing tools available in the Mesh menu, we have tools named
Modifiers, which are grouped in the Modifiers menu in the Editing panel. There are
many different types of modifiers, and each one can help us with specific problems.
But, some of them that are very useful for architectural modeling. These are the
Array, Subsurf, and Boolean modifiers:

Wave
UnFroject
Subaurf
Smooth
Simple Defarm
Shrinkwrap
ParticleInstance
Mirrar
MeshDeform
Iask

Lattice
Exploce

Edge Split
Displace
Decimate
Curve

Cast

Build

Boolean

Bevel
Array
Armature

pes
Feveal To: Cube

Ahifles
ArEa

o —

dijes
mirrar
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All these modifiers give us a lot of flexibility in the modeling process, because we can
make stacks of modifiers to combine them. Because of that, the sequence of modifiers
in the stack can change the way a model is affected by them. We can add a modifier
to an object either in Edit or Object mode, but some of the modifiers will only work
properly when we are in a specific mode. To control and manage the modifiers, we
can use these controls:

Move Up/Down Erase

in Modifier Stack e
Enable Modifier Modifier

in Edit Mode

Maodifiers

Apply the
Modifier

Cop

Copy the
Modifier

Enable Modifier Enable Modifier

in Rendering during

interactive

Let's take a look at four of these modifiers that will be very useful for us in the
modeling process for scenarios and architectural modeling.

Subsurf modifier

The Subsurf Modifier subdivides the models to make them smoother. With more
subdivisions, a model that looks crispy with hard edges between faces gains some
soft edges between its faces and looks more organic. This is one of the oldest tools in
Blender, and largely used in character modeling. For us, this tool will be more useful
in furniture modeling and landscapes.
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We can add this modifier either in Edit or Object modes in Blender. When the
modifier is applied to one Mesh object, a few options to control how the subdivision
works will appear in the Modifiers menu:

radifiers

v[swsut  [@EEE O A %

Catmull-Clark = [ Apply |
« Levels: 1 [ | Copy |
4 RenderLevels: 2 »

Optimal Draw

As we can see, there are two main controls that affect the level of subdivision a
model has. The first one named Levels controls the subdivision of the model for the
3D View, and the other one named Render Levels controls the subdivision of the
model for the rendering. This way, we can work in the 3D View with a low level of
subdivision just for editing, and when the model is ready for rendering, a higher
level of subdivision will create a smoother model.

There are two types of subdivision from which to choose. They are Simple
Subdivision and Catmull-Clark. When we choose the first type, the model face will
be subdivided but not smoothed. The Catmull-Clark subdivision will subdivide and
smoothen the edges between the faces:

Catmull-Clark
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If we want to control the level of subdivision and the way all borders from different
models work, we can use the Loop Cut tool with the subdivide. A new loop cut near
the edge of a model will make the radius of the smoothing smaller, giving us more
control over details. Let's see how it works:

o If we apply the Subsurf Modifier to a Cylinder, it will turn it into something
like a capsule:

e  When we select this cylinder and make a new loop cut, we can see that the
border near the cut will become less smooth and the radius of the border
will be smaller:

===

¢ LaREssl
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Smoothing faces

Even for subdivided models, we will still see some small faces in objects. To make
models look softer in the 3D View and render, we need to turn on a tool named Set
Smooth. To do this, select the model, and in Edit Mode, select all vertices, edges,
or faces for this model. Then press the Set Smooth button, located in the Link and
Materials menu in the Editing panel:

st otect | Consci oo (g8 o i fv:| EERIN O [u [oions [T ioeet obiwet | te.oneci oae o[04 s[RI O (o [sonw = P HI

The models will look softer with this option and won't show any faces, only
a smooth surface. To make the surfaces come back to a faceted look, just press
the Set Solid button.

Array modifier

The Array Modifier is a great tool to create copies of objects, organizing them into
lines and columns. With this modifier, we can easily spread chairs in a room, or place
any object over a surface in an organized way. To use the Array modifier, we must
select one object first, and then choose the modifier either in Object or Edit mode:
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hodifiers

v | Array NEFEE O @ x
Fixed Count z| | Apply
1 Caount: 2 k| | copy

Canstant Offset
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kerge |FirstLast Ohject Offzet
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The first step to use this modifier is choosing between the three available methods to
copy objects. Each of these methods distributes the objects in different ways:

Fit to Curve Length: This option distributes the copied objects based on the
length of a curve. With this option, we can distribute trees or signs over a
sidewalk. All we have to do is draw a curve over the surface and apply the
modifier to the objects that we want to copy.

Fixed Length: With this option we will use a fixed length between the copied
objects. Let's take the trees example. We can make copies of tree models in a
straight line and determine that between each copy we will need a distance
of 50 units. Then we will set up a total range for the array, such as 200 units.
This way, in 200 units, we will have tree models placed with a distance of

50 units between them.

Fixed Count: Here we will make copies of objects based on the count of
objects. What we have to set up here is the number of objects that we need,
such as 10 objects with a fixed length of 40 units between them. It doesn't
matter if we will end up with a copy range of 400 units; the number of copies
that we specified will be created.

To select each type of Array method, we use the combo box placed right at the top of
the menu. When we choose each Array type, the text box below changes to reflect the
parameters needed for each type of Array.
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Array example

Let's see how we can use the Array modifier to make copies of our walls. We can
select the wall model, created with the extrude option, and apply the modifier.

The array can be set up to make the copies with a Relative Offset and with 1 unit in
the Z axis. If we choose to make a Fixed Count of copies and choose 8 copies, it will
result in eight copies of the wall, one above the other:

7 0O @ %

Fixed Count Apply
atit et

Cnnstant Offset

Merge | First Last ect Offset

‘Stan cap | |End cap:

Boolean modifier

This modifier gives us a few extra options to edit and create complex meshes. If
you have some experience with CAD software, you may be familiar with Booleans
operations like union, subtraction, and intersection. With these operations, we can
model complex objects with only a few mouse clicks, but at a price. They result in
triangular faces in most cases, making any post-editing very difficult.
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Let's see what we can do with each type of operation and how they are named
in Blender:

e Difference: With this option, we can subtract the shape of one object from
another one. For instance, we can open a hole in a wall for a window.
For that, we must create the wall model and another object with the
corresponding shape of the hole. Then we apply the modifier to create
a new object based on the subtraction of the two shapes.

e Union: Here we can create a new object based on the union of two
different meshes.

e Intersection: This last type of operation creates a new object based on the
area where two different shapes intersect.

From all those three operations, the Difference is by far the most used for
architectural modeling. Let's see an example of how it works. We can use
the Boolean modifier to open a rounded hole to an object:

To create the hole, we have to make two simple objects — the shape of the first object,
which can be a cube with a few scale transformations, and the cylinder for the hole.
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Place both objects in such a way that they share a common area. Select the door
object and apply the modifier. Choose Difference and type the name of the cylinder
object. To finish this operation, press the Apply button to make a new object based
on the difference:

Center Cursor

Mo . Mormal Fligp

Modifiers

Add Maodifier

v[Bovean  [udlF]

Difference =
| Ob: Cylincler |

To: Cube

v
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Add Multires

All other operations works the same way —we must select one object, choose the
operation, and type the name of the second object. Just remember, only use this
modifier if you are sure that this object won't need any type of post-editing.

Mirror modifier

Here we have a time-saver modifier, which allow us to mirror one side of a model
and make an inverted copy of the model. If your model has any kind of symmetry,
it can use this modifier.

The modifier is pretty simple and easy to use. The only trick about it is the center of
the mirror, which must be set at the right position, otherwise the mirror will generate
the copy at the wrong position:

| Mirrar = ﬂ - O @@ X
4 Merge Limit: 0.0010 » | Apply |
Y| Z Do Clipping Copy
Mirror U | hdirrar 4
Ob:
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Let's see how it works with the same model to which we have applied the Array
modifier. The first thing to do is to place the object center at the correct position.
For this, we have to change the work mode to Edit, and then we select one or two
vertices at the exact position where we will want the object center:

~

The center of the object will work as an axis for the mirror. After selecting the
vertices, edges, or face, press the Shift + S shortcut key, and choose Cursor |
Selection. It will cause the 3D Cursor to be placed at the position of the selected

object. If we select more than one object, the cursor will be placed at the median
point of the selection:

elect Object | & Object Made = RIS
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Delete
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Change the work mode to Object and in the Editing panel, press the Center
Cursor Button. It will make the center of the object to be placed exactly where
the 3D cursor is:
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Now, all we have to do is to apply the Mirror modifier and choose the axis of the
Mirror. Along with the axis, we can choose the distance where each vertex is merged.
It will be used if we apply the Mirror modifier.

Groups

Groups aren't a modeling tool, but they help to organize complex models. The name
says it all. With groups, we can gather a lot of objects and make them work as a single
object. For instance, if we have a scene with a lot of chairs, instead of selecting each
chair for editing, we can make a group of them and select it with a single mouse click.

We can use this example with some chair models to see how the grouping option
works. There are two ways of dealing with groups; we have a keyboard shortcut,
which is Ctrl + G, and a menu in the Object panel. With the shortcut, we can do
almost everything, but with the menu we can manage all groups available in a scene.
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How to create a group?

To create a group, we must select the objects that will be part of the group and press
Ctrl + G. Then several options will be shown in the 3D View:

Groups

add to Active Objects Gr%ps
&dd to Meww Group

Remaove from Group

Remove from Al Groups

Here is what each option means:

Add to Existing Group: Here we can add the selected objects to a group
that already exists. After we choose this option, another menu will allow
us to choose to which group we want to add the objects.

Add to Active Objects Groups: If we select more than one object, the last
selected object will be always the active one. If this last object is already in
a group, we will be able to add all other selected objects to the same group.

Add to New Group: This option creates a new group with the
selected objects.

Remove from Group: If the object is already assigned to a existing group,
this option will remove it from the group.

Remove from All Groups: If the object is already in a group, this option
removes the object from all groups.

The first three options will add the objects to a group. Because our scene example
doesn't have any groups yet, we can choose the first one.
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When the group is created, we can identify that an object is part of a group by the
green line that will be marking this object when we select it:

To view all groups available in one scene, go to the Object panel and choose the
Object and Links menu. It will show all groups available in the scene:
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If you want to erase an existing Group, just press the X button right next to the
group name in the Object panel. Erasing the group won't erase the objects, just
the group itself.
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Proportional editing

To finish off this chapter, we have a tool that is very important in landscape
modeling. Proportional editing allows us to transform a vertex, and transfer
part of the editing to the surrounding vertices.

The proportional editing can be turned on with the O shortcut key or an option in
the 3D View header. In the header, we can find the selector for different proportional

editing types:

Proportional
@ Connected >
kY @ on

#OE:Cube.001 | [ Add Multire

The tool works together with the transformation options. We must select one or
more vertices and press G, R, or S to begin. When the transformation is chosen, press
the O key to turn on proportional. Along with the option to turn on and off, we can
choose from several types of proportional editing in the header:

Falloff:
— Canstant, Mo Falloff
A Random Falloff

~ Linear Falloff
Ao Sharp Falloff
™ Root Falloff
v Sphere Falloff
A Smooth Falloff

| Global  *
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If we use the O key to turn on the proportional editing, and then press G, a small
circle will appear, surrounding the selected vertex. This is the area of effect of the
proportional, which will proportionately transform all vertices inside this circle.
Here is what happens if we translate this vertex in the Z axis:

With the + and - keys of the numeric keyboard or the mouse wheel, we can change

the size of the circle. Here is what we can do with a few proportional editing's to
create a landscape:
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Summary

This latest chapter was about how Blender creates models. It was the start of your
experience with modeling, but we already have learned:

e How to create objects with Blender

e What are meshes and how to edit them

e The advantages of using meshes instead of solids

e How to transform the objects

e How to extrude vertices, edges, and faces

¢ How to work with modifiers

e How to work with groups

¢ How to model with proportional editing

In the next chapter we will start to work with more options related
to architectural modeling.
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In the previous chapters, we learned the Blender basics, how to create objects, how
to model, and more. Now, we will put all that knowledge together to create models
for architectural visualization. Let's see techniques to create walls, floors, roofs, and
other specific architectural elements. Some of these elements are pretty simple to
create, but some require special tricks or adjustments in the modeling to be created.

Architectural modeling

Before we go any further in architectural modeling, let's see what are the differences
and peculiarities of this kind of modeling from character and other types of
modeling processes. If we think about the models and their characteristics, there are
some points that we can list:

e The scales of the models are usually big

e All the models are based on geometrical forms; very few of them require
organic shapes

e The models are usually modular, with model parts that get repeated

e The models must be created with the right proportions to show the project in
the best way

These are the peculiarities of architectural modeling. As we can see, it's not much,
but all those aspects must be very clear to us. The scale of the models is big because
of the very nature of architecture where buildings have to be big. The only models
that will require a smaller scale are those of furniture.

The shapes of models are important too, because the construction process which we
use to build houses and buildings, use mostly geometrical forms such as cubes. Our
models will also be strongly based on these shapes. For some people, it will make
the process easier, but don't forget that geometrical forms require a lot of editing
and tuning to represent architecture in the best way.
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What about modular modeling? It's a common characteristic of architecture too.
Some projects are built with shapes, which get repeated often in the project. This
makes the construction process easier and cheaper, and we can take advantage of
this by using the tools to copy models and accelerate the modeling process.

Another important thing is the precision of modeling, which is very important,
because all models must be the exact equivalent of a real object. But we don't have
to stick to real measures. If a wall is four meters long, and we don't create the wall
with this dimension, it's going to be difficult for anybody to measure the wall in a
rendered image or video.

Does this mean that we don't have to stick to real measures? Well, real measures are
important, but we can make changes, as long as the proportions of the models are
kept the same. If we create the model with the right proportions, not dimensions, it
won't be a problem because it's the proportions that are important. These proportions
will be more visible when we add furniture, cars, or people to our models.

Modeling by proportions

To model an object by it's proportions, we can use a simple example to make things
clear. Let's say we had to model a table with the following dimensions:

e Height: 80 cm
e  Width: 300 cm
e Depth: 100 cm

What if we wanted to change the dimensions of this table? As long as we kept the
proportions same, we should be fine. We could model the same table with half it's
original size, and keep the proportions the same:

e Height: 40 cm
e  Width: 150 cm
e Depth: 50 cm

Or we could double the size as well. It doesn't matter how we represent the measures
of this model; no one will be able to measure it with a ruler. Just be careful to keep
the proportions the same, and always check if the model or object fits correctly into
your scene.

This type of modeling is very useful for furniture modeling, when we have a picture
of the furniture, and we use this picture as reference to model the furniture. We can
follow the picture reference to keep the proportions same, and almost forget the
dimensions. When the model is finished, we can scale it to make the object fit in a
specific scene.
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Planning is the key to success

I guess planning is important for all aspects of our lives, but for the computer
graphics business, and especially for architectural visualization, it can save us a lot of
time. And with more time saved, we will be able to create more images and models.
With more productivity, we will get more clients and work with more projects. And
with more projects, we will make more money, so here time is money too.

To make our plan successful, we have to split the visualization projects into two
types. The first is the project in which we are the authors, so every decision is up

to us. I don't have to say that this is the easiest project with which to work, because
we have the power to make all decisions and plan everything in the modeling
process. But there is another type of project, which demands even more planning.
It's the project that has somebody else as author. This kind of project demands more
planning because we won't be able to make changes to the project if we find any
problems in the modeling.

In any case, there are some rules that we must follow to make the modeling process
easier. With these tips, we can optimize our work, and create more:

e Model only what's going to be visible at the rendering

e Work with reusable objects

e Copy as much you can

e Make backups of all models

e Use file versions with dates

e Know the lighting conditions of the environment

e Know all materials and textures of surfaces
If you are the author of the project, it's going to be easier to make most of these

decisions, but if you are not, talk extensively with the author, and try to make
things as clear as you can.

The first rule says that we have to model only what's going to be visible, so before
starting to model anything, think about how many renderings will be required for
that project. When this is clear, the modeling process can start, and we will be able to
select only the visible parts of a project. For animations, we will have to make a small
storyboard or draw the camera path in the project as reference.
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Unless you have a reason to model all objects of a project, you shouldn't spend
your time modeling things that won't be shown at renderings. It's a very common
mistake to model everything first, and then choose the camera view. With this kind
of workflow, you will find yourself with a very detailed object, which took hours or
days to be finished, and it won't be showed at the rendering. This is extremely bad
for your productivity and can compromise the deadline and even the quality of the
visualization, because you will have less time to work on lights and textures.

Reuse models from other projects on which you may have worked. A good library
of models is very important to speed up modeling. There is even a great market
for those objects, with companies that only sell models of chairs, sofas, tables, and
more. For every new project, keep all small models that were used to compose the
environments and organize them into libraries.

The third tip is about copying as much as possible! Hey, don't take it in the wrong
way. When we say copy as much as possible, it's to make copies of our own models!
Almost every model has a repetitive pattern of shapes, which allows us to create only
a single piece of that shape and then create copies to build the rest of the model.

The fourth and fifth tips are related, and they are about making backups of our
models. It's a very important task that can't be left aside, and most artists just don't
take the required time. A good habit is to create versions for our files, with some
kind of identification for dates or subject. This will help to identify the last update
those files have received, and create a new starting point if the project has to be
changed. A very good file naming convention is to use "project_title_year_month_
day" for all files, where project is the overall name for the project and title may be a
subtitle, such as living room or kitchen.

) -
Save your files
If you have any experience with architectural projects, you know how

M often a project can change while it's in development. These changes can
make a mess of your models if you are still working on them and the

Q project changes. If you don't have a backup of your files with previous

versions of the project, then sometimes we will have to simply start from
scratch because the changes in the project won't allow us to adapt the
existing geometry.

The sixth tip is about lighting conditions for the environment where the project is
placed. It is very important to have a reference to start working on the simulation of
that lighting. If we are the authors of the project, it's going to be easier; otherwise,
ask the author about that. Where is the north? What's the geographic location of the
project? How does sunlight get into the rooms through openings?
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And the last tip is about materials and textures, which are important also. A lot of
projects get into visualization without a clear definition of what materials are going
to be used, and it can affect the modeling process. Because with a clear definition
of what we will need, we can leave some details for texture maps and make the
modeling faster.

I guess now it becomes very clear why planning the modeling is important and has
an effect on other parts of the process, like lighting and texturing. Before a project
begins, make a plan; take notes for every detail of that project. Especially if you are
not the author of the project, ask the author as much as you can about the project,
and ask for feedback for your questions and suggestions on the visualization.

Precision modeling

The first step to get deep into architectural modeling in Blender is to learn how

we can model with precision to get the dimensions of our models into the right
proportions. The easiest way to model with precision is to work with the background
grid. If you have noticed, there is a grid in the 3D View, which we can use to make
our models more orthogonal. To use this grid, we have to press the Ctrl key every
time a transformation is applied to an object. There is an easy way to test it, just
select one object, and press the G key to move the object. Before moving the mouse,
just press the Ctrl key and hold, then move the mouse. The object will be moved, but
now it won't slide across the 3D View, it will make small jumps because it's using the
gridlines as a guide. Use the status bar to track the distances:
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We can use the gridlines to move, rotate, and scale objects. And it works not only
with the entire object, but with vertices, edges, and faces too. If we select a face and
press R, the face rotation will use the grid lines as guide, and the rotation will be
more regular. By pressing the Ctrl key, the rotation will be made using an increment
of 5 degrees.

The default gridlines are fine for almost any kind of model, but we can customize
their appearance to suit our needs. The distance between these lines are 1 unit, which
could represent 1 meter, 1 centimeter, or 1 inch. It will be up to the artist to choose a
scale unit with which to work, but if we need a smaller or bigger distance, there is a
way to change it.

Use the View menu, located in the 3D View header, and choose View Properties.
This will show you a menu with options to change the appearance of the grid:
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Let's see what we can do with these options:

Spacing: With this option, we can set the distance between the major grid
lines. The default is 1.00, but we can change that to any value that best suits
our modeling.

Lines: This option controls the number of lines that are displayed in the

3D View. Only a limited number of lines can be displayed at the same time.
This was created to save computer resources.

Divisions: Between the major grid lines, we have some division lines

to make a more precise use of the grid. We can set up the number of

lines with this option.

Grid Floor: This button turns on and off the visualization for the Grid. Even
though it is a very helpful tool, we can turn off the Grid with this button, and
make the 3D View cleaner.

Edge length

Another way to keep control over our models' dimensions is visualizing them while
we create and transform the models. To do this, we have to select an object and enter
into Edit mode. There is a menu named Mesh Tools More, which has an option
named Edge Length. If we turn this option on, every time we select an edge, its
length will be displayed:
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This is a great way to check out the distance between two vertices very quickly. If
you want to keep track of all distances while modeling, just keep this option always
turned on.

Transforming with precision

Another way of working with precision on Blender is applying transformations with
numeric values. We often use this in CAD drawing, when we need to move an object
just four units on the X axis. To perform this kind of operation in Blender, we must
use the Transform Properties menu, which allows us to give numeric values to all
transformations. This menu can be opened with the N key or in the Object Menu, in
the 3D View header:
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A good thing about this menu is that it can be opened from almost any Blender
window. If the window allows us to draw or manipulate anything, it has a
Transform Properties menu. Let's see how it works. Just select one object and
press the N key. Right after the menu appears, just type the new value for the
transformations in the text boxes:

e Loc X/Y/Z: This option controls the position of an object. We can set up a
translation with a numeric value here. If we type 3 in the Loc Y field, the
object will move three units in the Y axis.

e Rot X/Y/Z: Here we have the rotation controls. Just like the Loc option, if we
type -30 in the Rot Z field, the object will rotate -30 degrees over the Z axis.

e Scale X/Y/Z: This works much like the previous options, but here we can
control the scale of objects.

e Dim X/Y/Z: This looks a lot like the Scale, but the difference here is that what
gets changed is the model bounding box.
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If we know that an object won't have any changes in a particular transformation,
there is a way to lock all transformations for that object. This menu has small locks,
right next to all transformation options. If we turn the lock on, we won't be able to
apply any kind of transformation for the selected axis. If you know that your object
is done, and placed at the right position, it's a good idea to lock it.

Layers

Almost all modeling packages have some kind of layer system to let artists organize
their environments. In Blender, it's no different. We have a layer system which lets
us control when an object should be or not be visible. The layer control buttons are
located in the 3D View header:

I-@ Global %

[91]




Modeling for Architecture

There are twenty layers to use and place objects, and the use of these buttons is
very simple. To put an object on a different layer, just select the object and press the
M key, and a small menu will appear, where we have to choose a layer to which

to send the object:
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If we want to turn on multiple layers, we must hold the Shift key while clicking on
the layers buttons. This way, more than one layer can be turned on and off.

Layers for backup

We can use Layers to make backup of models inside a scene. If we have to
make a very complex edit into a model, it's a good practice to make a copy
of this object and put it into another layer. If the editing doesn't work or
the project changes, we will have a backup to which to go back. To copy
an object to another layer, select the objects, and press the Shift + D keys.
Place the duplicates somewhere, or press Esc to use the same location as
the copied objects. When the copies are placed and still selected, press

the M key, and choose another layer to which to move them. Turn off the
layer and we will have a backup copy. .

Modeling in practice
Now let's get our hands dirty! It's time to make some architectural models. To make

things easier, we will split the modeling process in different parts. In the first part,
let's learn how to deal with walls.
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Walls

What's the best way to create walls? Well, there isn't one best way. What we have
are different techniques that can be used to create this kind of object. Because each
project has different needs, we have to analyze the project and choose the best way
to model.

In most cases, starting with a simple shape like a plane can create very good results.
If we start with a plane, there will be a limited number of vertices for us to edit

and manipulate. This way, our modeling will be easier and will be done with little
trouble. With this plane, we will build a base for our walls. When the base is created,
it's just a matter of extruding the faces to create the rest of the walls. To see how it
can be done, let's model these walls:

4.00

1.50

3.00

3.00
1.50
0.15

Because we will be using planes to model, it's a good practice to split all parts of a
plane into rectangular parts. This way it will become clear what faces we have to
create. If you don't have much practice, don't worry, we can do that even on a piece
of paper if you don't want to use the computer. It's going to be a sketch of the model,
with the divisions:

See that this top view doesn't have the openings marked, so we won't be concerned
about them yet. The first step is to create a plane, which will have the dimensions of
a corner for the room. According to the plan, the wall should have a width of 0.15.
Then we have to create a plane, with 0.15 on both sides.
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To make things easier, change the work mode to Edit, turn on the Edge Length
option on, and with the scale transformation, resize the plane until it gets a width
of 0.15. If you need, hold the Ctrl key to use the grid lines:

With the right dimensions for the plane, we can start to extrude an edge to create the
other parts of the walls. While in Edit mode, change the selection mode to Edge with
the shortcut Ctrl + Tab, and select one edge of the plane:

Now press E and extrude the edge to create new planes. To help this process,
just hold the Ctrl key to use the grid lines, and a new face will be created with
the right alignment:
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When we reach the right dimension for the plane, create another small plane and
follow the extrudes shown in the following image. It is a series of ten extrudes:
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By the end, we should have something like this:

When we get all the required planes, it's time to remove any duplicated vertices.
Press the A key to select all objects. Then the press the IV key and choose Remove
Doubles, to remove all duplicated vertices.

Now, it's time to extrude all faces to actually create the walls. With the faces still
selected, press the E key to extrude. Hold the Ctrl key to use the grid lines, and place
the upper faces in the right position. Let's say that these walls must be 2.70 units tall:

That's it, now we have our walls, and the project is in 3D! This may be easy, but
things are going to start to get more difficult. Walls without openings are very easy
to create, but when we start to work with openings, we have to plan even more

to get the work done.
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S Top View

Make sure to create your models in Top view. Just press the 7 key
on the numeric keyboard.

Rounded corners

And when we have a rounded corner? How we can create a wall like that? Well, to
create a wall like that, we must use a tool in Blender named Spin, which can create
extrusions of an edge based on a rotation. The first thing we have to know, before
doing anything else is the radius of the rounded corner, otherwise it would be very
difficult to create the arc required for this wall.

Let's say that we have a wall with a rounded corner, and a radius of 2:
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To create a wall like that, there is a little trick with the Snap and the Spin tools. First,
create the planes, until we get to the beginning of the rounded corner:
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The trick — to draw the arc, we will be using the Spin tool, which takes an object and
rotates it around a point. This point is determined by the 3D Cursor. So, we have to
find a way to place the 3D Cursor at the center of the arc. This can be done with the
Snap tool. But before we use the Snap tool, there is one thing that we must do. If the
selection mode is not at vertices, then change it to select just the vertex pointed to in
the next image:

When this vertex is selected, press the E key to extrude only this vertex. Hold the
Ctrl key and place the new vertex at the center point for the arc. To do that, use the
radius distance to move the vertex. For instance, if the rounded corner has a radius
of 1.85 meters, then we have to move the vertex exactly 1.85 units. This way, we will
have the vertex placed at the center of the arc that represents the rounded corner:
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With the new vertex still selected, press Shift + S to activate the Snap, and choose
Cursor | Selection. It will make the 3D Cursor jump to the position of this vertex.
Now that it's placed where we want it, let's make the Spin. The new vertex and edge
that we created to place the 3D Cursor won't be necessary now. Change the selection
mode to Edge, select this edge, and press the X key, and choose Edge to erase it:

The Spin tool works with a selected object, which may be a vertex, edge, or face.
When this object is selected, we can set up the Spin, which is located in the Mesh
Tools menu in the Editing Panel:
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There are two parameters that we must set up, which are Degrees and Steps. The
first one determines the rotation angle for the Spin. For us it will be a 90 degrees
rotation. Besides that, we can tell how many steps our rounded corner will have in
the Steps parameter. If we put a high number, a more perfect corner will be created.
Try to use values above 12, and if it's not enough, raise it until you get satisfied,

but remember that it will make the model heavier, with a lot more vertices. At

the bottom of this menu, we have a button labeled Clockwise, which determines
the direction for a Spin rotation. If this button is not pressed, then we will have a
counter-clockwise rotation:
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Make sure you are in the Top View, because with the Spin, all faces are created at a
perpendicular plane to the view, so it's very important to be in Top View. Otherwise,
the new planes won't be created in the right position.

Now, press the Spin button and the rounded corner will be created. Remember,
if the arc doesn't get as rounded as the project demands, increase the Steps value
and it will be more rounded, but with more geometry:
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Symmetry

Very often, architectural projects have symmetrical parts where a section of a
project is mirrored to create another part. It's a very good practice that makes the
visualization process faster, because we will need to model only half the project,
and apply a mirror modifier to create the rest.

Suppose we have a project just like the one shown in the following image:
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We can see that the right side of this project is symmetrical to the left side. If we
model only one of them, the other side can be mirrored. Let's see how it works. We
have to first model one side of the project. Here we have the left side of the project
with all walls created:
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The trick to using the Mirror modifier is to place the center of the object in the right
position. Because the modifier uses the center to place the rotation, which happens

in the mirroring process; it is created around the center point. Make sure the center
is at the left or right corner of half the walls. If you haven't noticed, the center of the
objects are represented as a small pink circle:

To change the position of the center point, we have an option in the Mesh menu that
manipulates the center of objects:
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In this menu, we can move the center point in three ways, which are as follows:

¢ Center: Here we can place the object's geometrical center at the object's center
position. In Blender, the geometrical center of an object can be in a different
position than the mesh center. For instance, we can have a cube where the
geometrical center is exactly at the mid-distance, between all vertices, but the
mesh center is placed far from the cube. This button will align both centers at
the same location.

¢ Center New: Here we can place the object center at the object geometrical
center position.

e Center Cursor: The object center will be placed at the position of the
3D Cursor.

The option that will be most useful for us is the last one, which can place the center
at the location of the 3D Cursor. Here is how it works: select an edge, or two vertices
that define an edge. Press the Shift + S shortcut to call the Snap menu, and choose
Cursor | Selection:
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This will make the 3D Cursor jump to the center of our selected edge. When the
cursor is placed, press the Center Cursor option. Make sure the work mode is
set to Object, because this option only works in Object mode:
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Now all we have to do is apply the Mirror modifier and choose an axis for the
mirrored object. If the project needs another mirror, just apply more modifiers
and change the mirror axis, so that more symmetrical parts can be created.

Openings

It's hard to imagine any project without openings, so get used to creating a lot of
openings in walls. The best way to deal with openings is to know exactly where they
are placed before we start to create the windows. If we do that, we won't have to
create new loops in the walls and use a lot of Boolean operations to create holes.

The trick is to create the walls already with the space for windows and doors.
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If we take the following plan, we can see that we have openings already. All those
openings should be marked before we start to model:
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The technique is to start modeling the walls, and for every opening, just leave a

plane. This will mark the place for the posterior extrude. When all the planes are
created, select the planes and remove any plane that represents a door. Make the
first extrude, until the wall reaches the first windows:

Jﬁemwe this face
from the selection
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Then, remove the faces that mark the windows. After removing the faces, make
another extrude until we reach the upper limit of windows and doors. And to
finalize it, make the last extrude until the top of the wall is reached:

Well, now we have our walls with some big holes. To close these holes, we have two
options. The first one involves keyboard shortcuts, and the other one is very simple,
and makes use of a tool named Skin Edges/Face Loops. Let's start with the easiest.

To use the script, just change the selection mode to Faces and select two faces that
must be connected:
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When the faces are selected, press the F key and choose Skin Edges/Face Loops. This
will create new faces to connect the previously selected faces. For this tool, the faces
must be exactly parallel:

The other method works like this —we have to extrude both faces and then scale
them, until they touch each other. It works like this:

e Select the faces that must be connected.

e When the faces are connected, press the E key to extrude them, and right
after pressing the E key, just press Esc to cancel the extrusion. It's really
important here not to move or click with the mouse.

e Then press the S key to scale them down. Right after pressing the S key, press
the key corresponding to the axis which is perpendicular to the planes. In my
case, it's the X axis, so I will press the X key:
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e To finish, press the 0 key in the alphanumeric keyboard to make the scale
turn to zero. It will connect the faces:

e Press the Wkey, and choose Remove Doubles to erase any
duplicated vertices.

As we can see, the first method is a lot easier.

Floors and Lining

To create floors and ceilings, we can work with new geometry or use the plane to
start the model as a single piece. It works like this: we create a base plane, and with
this plane, the edges will be extruded to make the basis for walls. What's the best
way? Again, there isn't a best way, you have to try both methods and choose the
best one for each project.

Modeling using the walls

A good way to start is trying to make the floor and lining from a single piece. Let's
take one of the projects on which we have worked, such as this next one:
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Select one entire edge, from the side pointed to in the following image, and press
the E key to extrude it. Hold the Ctrl key to use the grid lines and create a more

regular plane:
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Keep doing extrusions until the entire floor plane is filled. Make sure that that we
fill the floor using square faces. For that, a small sketch of how these faces will be
distributed may help. If you are not comfortable picturing this, just grab a piece
of paper and make a sketch:

/

We can do the same thing for the lining. Just select one edge and extrude it until the
entire plane is filled. At the end, remember to select all the objects and remove the
duplicated vertices.

Use this method for simple projects or for interactive animation. It will be easier to
manage and manipulate the planes. If you are going to use complex textures, it may
be a little hard to set up UV Mapping.

Modeling with separated objects

If you want to make a separated object, just create the plane to start the modeling.
With this method, we will have to use a small trick to align the plane with the wall,
using the Snap tool. The trick is to place the object center at a corner of the plane,
and put the 3D Cursor at the other corner, and to use the Snap Selection | Cursor.
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Let's see how it works. First create the plane or cube. Then, select a vertex in a corner
that will be placed near the wall:

Press Shift + S to call the Snap menu, and choose Cursor | Selection to make the 3D
Cursor go to the same position as the selected vertex. When the 3D Cursor is placed,
go to Object mode, and in the Editing panel, press the Center Cursor button. It will
place the object's center at the 3D Cursor's position:
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Now, we have to select a wall vertex, which will work as reference for us. Right after
selecting this vertex, press Shift + S, and choose Cursor | Selection from the Snap
menu. It will make the 3D Cursor jump to the vertex position:

- 0
' 1.
o

To finish this operation, select the plane that will be our floor or lining in Object
mode. Press Shift + S, and choose Selection | Cursor, and you will see that our plane
will be placed in the right position, perfectly aligned with the wall. This may be a
difficult technique, with a lot of keyboard shortcuts, but it's the best way to align
objects in Blender with the default tools.
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This method works best for complex models, where we may want to hide the walls
and work only on the floor or lining. It makes the process of texturing easier too,
allowing us to work only with the floor or lining planes.

Starting from a CAD drawing

We have to learn how to deal with CAD files, because a lot of projects that come from
architects are in formats like DXF and DWG. Let me tell you that Blender cannot read
DWG files, so if you get any files like that, ask your clients to provide the same file

in DXF, or you will have to convert it yourself. Almost any CAD software can save
files in the DXF file format. That makes Blender compatible with most of these
software packages.
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Preparing the DXF files

Before we import a DXF file, there are a few tasks that we can do to make the DXF
file cleaner and smaller. When we make a technical drawing with a CAD software,
it's full of symbols and other objects that won't be very useful for 3D modeling, such
as text, architectural symbols, and hatches.

If we remove some of these objects, the file size and complexity of the DXF will
decrease and make everything easier. Following is a list of things we can do to
prepare the DXF file in your CAD software:

e Erase everything that you won't need. Just leave the lines of the drawings.

e Erase layers and other CAD-related stuff. Remove any line types, hatches,
and other CAD-related stuff.

e Try to save your DXF in the format of AutoCAD 12. It's more compatible
with Blender.

e If your project is too complex, try to split the drawings into more than one file.

These are simple tasks, but can really improve the compatibility of your technical
drawings and Blender.

Importing DXF files

Working with CAD files is sometimes better if the project has complex shapes,
because we won't have to measure edges to get the right dimensions. The CAD file
will already have the right dimensions, and we can focus on the geometry only. To
get the file into Blender, just access the File menu and then Import | DXF.

After we have imported the CAD file into Blender, we will have to do some editing
work, because this kind of file comes with the edges separated, as we can see in the
following image:
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If your CAD file doesn't come with only with the lines that define walls and
openings, it could be necessary to do some heavy cleaning and erase the extra data,
such as text and symbols.

What we have to do here is to select the vertices that should be together, and make a
merge. Just select them, and press the IV key, choose Merge and a method. Usually
the best method is At Center. When all vertices are merged, we will have to build the
faces. For this, we will have to select four vertices of a face, and press the F key. This
way we will create a new face, which will be required for a posterior extrude:

A bad thing about DXEF files is that they don't support curves. If our drawing has
some splines, we will have to turn them into polygons. To make things easier,
we can use the Spin tool.

As we can see, using CAD files requires a lot of editing work. Is there any
advantage to using these files? Yes, the only advantage is that we won't have
to worry about dimensions and proportions, because the file will already have
the right measurements.
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Summary

We have learned a lot now! Some of the most important elements for architectural
visualization were explained, and we can model them in Blender. Here are the main
topics that we have talked about:

¢ Planning the modeling

e How to model with precision

e Organize our scenes in layers

e Create Walls

e Create Openings

e Create Floors and Linings

e How to start a model from a CAD file

In the next chapter, we will see more about modeling, but get deep into details,
to make our models more complex.
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The next step for us is to learn how to add more details into our models, such as
windows, doors, and stairs. In the previous chapter, we saw how to model walls and
import DXEF files into Blender. Let's use the objects that we have modeled previously
and give them a more realistic look with details.

A great level of realism is achieved in architectural visualization by adding details
to models, such as window frames, and more. If you want to give the images a good
level of realism, a big part of it is related to details. Let's see how we can model these
parts and make our scenes more real.

Level of detail

Before we start, it's important to talk about something named level of detail. This is
a common term in game development, but we can use it in architectural modeling as
well. The concept of "level of detail" deals with how much detail a model must have
to be visible by the camera, because it will be pointless to produce a detailed model
placed far from the camera.

That's why before you start to model anything, make sure where every camera will
be placed in your scene. Otherwise, there is great chance that a big part of the time
spent in modeling will be wasted.
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Windows

In the previous chapter, we have modeled the walls and prepared the geometry with
the hole for the window. But besides the opening, we must prepare a window frame
to receive the glass and other common elements for windows. There are a lot of
window types, such as:

* Double-hung sash window
* Single-hung sash window
* Horizontal sliding window
» Skylight
* Roof window
* Fixed window
One of the most common window types, at least in the countries where English is the

primary language, is the Double-hung sash window. Besides the type, we have to
know the material of the window and the dimensions to start a model.

The dimensions of the window will be important to measure the amount of sunlight
that will enter the scene. This will be important when we will deal with lighting. To
make a window model, we will use the same technique used to make the walls. It all
starts with a primitive mesh such as a cube, and then we extrude this cube to build
the geometry needed for the window frame.

Let's use this Double-hung sash window as an example:

Remember, what we have to make here is a visual representation of this window.
We don't have to follow all the visual aspects for the frame. But to make things
right, we have to know the measurements for all the parts. If we don't follow
these measurements, our window model won't look real.
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Another thing to remember is that we will use subdivision modeling, which means
that the first step is to choose a primitive shape, in this case a cube, and deform it
until the shape of a window is achieved:

1.

If you don't have a cube in your scene, press the Space bar, and create one
with Add | Mesh | Cube.

If you already have a cube, change the work mode to Edit, otherwise, after
adding a new cube, the work mode will automatically change to Edit. Now
press the A key to select all objects. Then change the selection mode to Faces,
to make the selection process easier.

Turn on the Edge Length button. It will make the editing process easier if we
want to keep track of the measurements.

With all objects selected, press the S key, and scale down the cube until it reaches
about 0.10 for all edges. Use the Ctrl or Shift keys while you move the mouse cursor,
to have more precision for the scale:

Because our window will have all it's parts based on this small cube, let's
create a copy of it before we start to subdivide. Change the work mode to
Object and press Shift + D two times to create two copies of the cube. Just
place the copies somewhere near the original cube. We will use those
copies later.

2. Now, we need to select one face of the cube. To select, just right-click on it.
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3. When the face is selected, press the E key to extrude this face, and move your
mouse until the new face reaches 2.00:

4. With the face still selected, press E again, and make another extrude until it
reaches 0.10:
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5. Remove any selected face, and then select the small top faces on the left and
right sides:

6. Extrude these faces until they reach about 1.00 units:
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7. Repeat this extrusion seven times, and give each part these distances: 0.10,
1.00, 0.10, 1.00, 0.10, 1.00, and 0.10:

8. Now, we will make a connection between the middle faces, with the Skin
Faces/Edge-Loops tool. Select the two faces pointed to in the following image
and press the F key. A small menu will appear when the F key is pressed,
and then choose the Skin Faces/Edge-Loops tool:
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9. The following image shows the connected faces:

10. Repeat the same process with all the other small faces until we get a model
such as the one shown in the next image:
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11. Remember the copied cube, which we created at the beginning? Let's apply
the same modifications such as we just did. Repeat all the previous steps,
until we get a model just like the one shown in the following image. Just
use a smaller distance between the two main vertical parts for this model.
A distance of 1.00 works fine:

12. Now we will have to align both the models. Select the edge pointed to in
the image, and then press Shift + S to call the Snap menu. Choose Cursor |
Selection to make the 3D cursor jump to the middle point of the edge:
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13. When the cursor is in the right position, change the work mode to Object,
and in the Editing Panel, press the Center Cursor button. This will make
the object center jump to the place where the 3D cursor is.

14. With the center of the first object placed in the right position, we have to
do the same thing for the second one. Select the edge pointed to in the
following image:

15. When the edge is selected, press Shift + S and choose Cursor | Selection
again.

16. Finally, we have the objects with the right conditions for alignment.
Change the work mode to Object, and select the object which had the
center point edited first. When this object is selected, press Shift + S,
and choose Selection | Cursor:
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17. This will make the object jump to the right position. Using the center point
and the 3D cursor is the most efficient method to align objects with precision
in Blender. You may be asking yourself —why not make both objects as
one? Creating two objects will make our life easier if we want to add some
animation to the scene. But it's completely normal to build the models as
just one piece.

18. We have the model now, so what's the next step? Before we move forward
to make the other parts, let's build the upper part of the window frame.
Select the other cube which we have copied in step number five. Move
it until it reaches the top of the window at the right side, as shown in
the following image:

19. Enter into Edit mode, select the right face for this cube, and extrude it four
times with the respective measurements: 1.60, 0.10, 1.55, and 0.05:

Select this face
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20. Now we have to extrude the three small faces pointed to in the following
image. Extrude them until they reach 1.00 units high:

21. With the faces still selected, make another extrude of 0.10 units:
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22. To connect the interior faces, just select two of them and press the F key
to use the Skin Faces/Edge-Loops tool. Repeat the process two times,
until the models looks like the next image:

23. With most of the frame created, we can create the objects that will represent
the glass. Select the edge at the bottom of the frame, pointed to in the image
below. When the edge is selected, use the Snap menu to align the 3D cursor
with this edge, and choose Cursor | Selection:
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24. Change the view to Front. Depending on your model, it could be the 1 or
3 keys on the numeric keyboard. Make sure you are in Object mode, and
create a cube:

25. With the Box selection and the Grab transformation, move the vertices
to adjust the size of this cube, until it fits at the right place in the frame:
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26. Change your view to Top, and with all vertices selected, press the S key to
scale down the model. After pressing the S key, press the key corresponding
to the X axis to make the scale only on this axis. Scale it until it reaches 0.03:

27. With the cube still selected, press Shift + D to create a copy of it, and move
the copy to the next hole:
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28. In Edit mode, select the vertices for this new cube and adjust its size to fit in
the frame:

29. Now let's distribute the cubes in the other holes in the frame. To do this, we
will use the Array modifier, and will use it to make four copies, which will
use a relative offset of 1.10 units. Apply the modifier for each cube:

Set Smooth Set Solid

Add Modifier To: Plane.0oz
vlemy  [@EEE O 0© %

Fixed Count Apply

" Constant Offset

herge First Last Ohject Offset

[ start cap: | [End cap |

¥ Multires

30. Use the same technique to make the cubes for the upper part. If we want,
we can duplicate the cubes used previously and remove the Array modifier.
Adjust their size to fit the frame.
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31. To apply a Mirror modifier and finish the model, we must set the objects
center to be placed at the position pointed to in the following image.
Remember that you won't have to setup the position of the 3D cursor for
every object. Just place it one time and then select one object, and press the
Center Cursor button in the Editing Panel:

32. When the center is set up, just apply a Mirror modifier to all objects, and the
window will be ready:

W Do Clipping
b Jroups
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Level of detail
The camera view will determine how detailed the window must be.
~ If the camera is near the window, we have to add more details. In
Q most cases it won't be necessary, but it's good to know the camera
view before starting to model anything. It can save a lot of time,
especially if the camera is placed far away from the model.

Doors

Modeling doors are a lot easier than windows, because most doors don't have the
amount of details that windows have. But, depending on the type of the door, we
can have pieces of glass as ornamental details. It will depend on your project.

Like we did with windows, let's create the door shown in the following image
to understand how we can create a door model with a frame:
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As you can see, the model is simple, but depending on the camera view, we may
need to add more detail to the model. Let's get started. The first thing to do is

to create a plane. Don't worry about the measurement now; by the end of the
modeling process we will apply a scale to the model:

1. While you still are in Edit mode, select the right edge of the plane and drag it
to the left. Drag it until we get a distance of 0.3 for the upper and lower edges:

2. Change the selection mode to Edge; it will make your work easier. Select the
upper edge, and then extrude it until it reaches 0.10 units. Repeat the same
editing for the lower edge. Now we have to select the small edges on the left,
and extrude those edges until they reach 0.10 units. Remember to hold the
Ctrl key to help place these extruded edges at their proper measurements:
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With the face loop cut, let's add two new edges to the plane. Just press

Ctrl + R to activate the tool, and drag your mouse cursor to the point marked
in the next image. Click two times to mark the cutting place. Repeat the same
process to add another edge:

Select the small edge between the two new edges added with the face loop
cut. When the edge is selected, extrude it 0.10 units. Now, we have the base
plane to create the door frame. The next step is to select all the edges and
extrude them.
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5. Before you extrude it, orbit the model to have more visual control over
extrusion. When all edges are selected, extrude them until we get a
measure of 2.00:

6. Change the selection mode to Face, and select all faces at the top of the
model. When all faces are selected, extrude them until they reach 0.10 units.
With the faces still selected, extrude them one more time, but now with 0.30
units. Now, we have to select only the small faces at each side of the top
plane. With these faces selected, extrude them until we get a distance of
0.10 units:
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7. Select the two faces pointed to in the next image, and press the X key or
Delete to erase those faces. We have to erase these faces; otherwise, they will
be overlapping with the extrusion that we will be using next. Select the faces
pointed to in the lower image and extrude them until they get a measure of
0.10 units:

, Erase
Vertices

Edges |

All
Edges & Faces | |
Only Faces
Edge Loop
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8. When the extrusion is done, select all the faces. Now extrude them until they
get a measurement of 4.00:

9. We have half the model ready. To create the other half, we can use a Mirror
modifier. To use the Mirror, let's set the center of this model to the right
position for the mirror. With the faces still selected, press Shift + S to call
the Snap menu. Choose Cursor | Selection to make the 3D cursor jump
to the center of the selected faces. Change the work mode to Object, and in
the Editing panel, press the Center Cursor button to make the object center
to be placed at the position of the 3D cursor:
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10. Now we can add a Mirror modifier. There aren't any special parameters to set
up here, just select the right axis to make the copy. In this case, the axis is X,
but depending on our model orientation it could be Y too. Just make a test. If
the X axis doesn't give the result as shown in the following image, try Y:

Add Modifier To: Cube

S CT— e - ORSOR
Cory

| i 5
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11. We have the door frame, now it's time to make the door. Change your view
to Top, and create a cube. Remember to create the cube in Object mode. Use
the S key to change the scale of the cube, to make it fit the frame:

Change the view to Front, and adjust the cube again with the S key. Make it fit the
door frame. Use the Ctrl or Shift keys to adjust it with greater precision:
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1. Now that we have our model in the right size, we can rotate the cube just a
bit to make the door look like it's getting opened. If we just select the cube
and rotate it, the rotation will take place at its center, and won't give the
effect that we want. To make it rotate at the right pivot, put the 3D cursor at
the point that should be the rotation center and change the Rotation/Scale
Pivot to 3D cursor, as shown in the following image:

Pivot:
+ Active Ohject
% Individual Centers

& Median Point E!

£} Bounding Box Center

View select _opject [ onect vone | |(NEE T ROBIANO | [Gins,
i = la 1 ]

[ [ lcn [t~ Bl |

2. With the pivot point in the right position, just press R to rotate the model.
Don't rotate much, just enough to give the impression that it's half opened:
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Removing doubles

K Because we erased some faces in this model, it's a good
Q practice to select all objects at the end, and with the
Specials menu, remove all duplicated vertices. The
Specials menu will appear when we press the W key.

And with that, we have our door model ready. Again, depending on the requirements
of the project, we could add more detail to the frame and the door. The tools and
techniques for that will be exactly the same as the ones we used to create this model.
Just focus on this kind of modeling named edge modeling, which is based on
extrusions of edges to build models.

Summary

In this chapter, we learned how to use the tools and techniques of Blender to

create more details for our models, such as windows and doors. Even though

being a complex subject, because of the many types of doors and windows used in
architectural projects, we saw how to apply subdivision tools to create these models.

Some of the concepts learned in this chapter were:

* Rotation/Scale pivots
* Arrays to create multiple copies
* Applying Mirror modifier to create symmetrical models
* Level of detail for models
In the next chapter, we will start to model and create furniture to use in architectural

visualization projects. And to create furniture, most of what has been already learned
so far will be used again, but to create objects with a smaller scale.
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The next step for our scenes is to add some furniture, to increase the realism even
more. And, the sense of realism and furniture is a key element. We can classify
furniture into two main categories, internal and external furniture.

With the first type, we have all the objects that populate our interior scenes such as
sofas, beds, and chairs. And the second type is about something like urban furniture,
such as cars, fountains, and fences.

This kind of modeling deals with smaller scales, and because of that, sometimes,

we have to work with more details than we normally do. It can make the modeling
process a bit longer than usual, but only if we need to create a good level of detail for
our models. In this type of modeling, we will use again the concept of level of detail.
We have talked about this at the beginning of Chapter 5.

And as we mentioned there, to use the concept of level of detail effectively, we must
begin our projects with good planning. Otherwise, it will be useless to do any kind of
optimization without knowing the right place, where the cameras will be positioned.

Another interesting thing about furniture is that we can keep the models that we
create, along with the ones downloaded from the Internet, to build a good library.
With a good 3D models library, we can easily add previously created furniture into
new projects, decreasing the time needed to fill scenes with furniture.

We even can download or buy models over the Internet. The only thing that we will
have to do in this case is import the model into our scene.
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Create models or use a library?

There are two possibilities to work with furniture; we can create models, or use
pre-made models from a library. The question is —when should we use each type?
The point is, some people say that using a pre-made model is not very professional,
but they forget to say that most projects don't have an adequate deadline, and

for that, we need a quick modeling process to be ready in time. So, what's most
important for professionals? Get things done? Or, say to the client that all models
were created just for his/her project?

If the deadline is the most important factor, your clients may not mind if you use
pre-made models. Probably they won't even notice that. So, don't be ashamed

to use pre-made models. It won't make your projects less professional. It's even
recommended to use these models to speed the process, because it will make it
possible to spend more time in lighting or texturing. Without enough time to work
on lighting and textures, the final image may not achieve the quality and realism that
we want, or even worse, the realism that the client needs.

Are there any situations that demand the creation of a furniture model from scratch?
Well, there are some. First, if you can't find the model in any library that you know,
then it's going to be necessary to model it from scratch.

If you are working with an architect who designs the spaces and furniture as well,
you will probably have to model the furniture too, because it won't be available in
any public library. Any project that deals with customized furniture will require that
we create a customized model for the furniture.

Create your own library

A good practice for anyone doing architectural visualization consists of
collecting a lot of 3D models from public libraries to use in future projects.
~ Keep these models for use later, but don't forget to check if the author
released this model with no restrictions for commercial use. Otherwise,
you must get his permission to use it. If you want to create your own
library with no restrictions, why not create your own models? This could
be a good exercise. Take a few examples and start creating some furniture.
L With time, you will have a good number of models. .

How to get started?

In most cases, we have to get used to the fact that all furniture modeling will have
to start from scratch and with no blueprints available. All the references that we will
have are photos provided by clients or provided from web resources.
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If you have it available, take some time off to visit a real store, and take some
pictures and take measurements on your own. Sometimes these stores will give you
flyers and brochures, especially if you work with architecture. With time, you will
get a lot of good reference material, and some of them come with measurements.

But if you don't know where to get started, let me point you to some great
web resources:

e http://www.e-interiors.net
e http://blender-archi.tuxfamily.org/Models

e http://www.katorlegaz.com
e http://sketchup.google.com/3dwarehouse

The first link has a lot of reference images, classified by furniture type and designer.
And sometimes, they even provide a free 3D model. Most models there are saved in
DXEF or 3DS file formats, which could be imported to Blender.

Appending models

Before we get to model, let's see how we can import a model form an external library
into Blender. The process is very simple. What we have to do is use the File menu,
and access the Append or Link option. There is a shortcut for that too. Just press
Shift + F1 to call the same function:

i~ add Timeline Game Render Help [ =[SR:2
RE Ctrl X
Open... F1
Open Recent 3

Recover Last Session

Save Ctrl W
Save As.. Fz
Compress File

Save Image... F3
Dump Subrwindow Ctrl F3
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Save Runtime...
Save Dynamic Runtime...

Save Default Settings Cirl U
Load Factory Settings

Import % 3

Export 3
Pack Data

L, Unpack Data...
Gluit Blendear Cttl @

\}v View Select Object | & Object Made = | [ | [@)
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With this option, we have to select another file already in the Blender file format.
This option won't import files in different formats. When we select a file, a list of
elements available in that particular file will appear for us to select what we want.
In most cases, the models will be stored in Object:

EHC:\Documents and Settingsiallan Brito\Deskto kIEIV File Add Timeline Game Render Hel

B |p0rta.b|end - - -
[P | [caDocuments and Settingsiallan Brito\Deskiopyja

IE |p0r1a.b|end

When we click the Object option, all other objects available in that file will appear. If
you know the name of the model which you want to import, just select the name and
click Load Library. The object will be loaded into our scene.

Here, we have two options to handle this object; Append or Link:

* Append: If we choose this option, the object will be merged with our
current scene.

* Link: With this option, an external link to the object file will be created. Any
modifications to the original file will be reflected in our current scene.

What is the best method to use? It will depend if you are willing to track all
modifications applied to your furniture models. Using the Link method is a great
way to keep the furniture updated, because every modification in the original file
reflects immediately in any scene in which this model is placed. With the second
method, we will have to take the original file with the scene file every time we
need to put our scene on another computer. They always have to go together.

But if you choose to use the Append option, things will get a bit simpler, because
the object will be incorporated in the scene file. We won't have to be worried about
getting the furniture file along with the scene.

Always use the Append option when you want to use furniture or any other model
saved in another Blender file. To open a furniture model saved in another file type
and then "blend" it, we have to use the Import option.
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Importing models

To import a model, the process is very simple. We use the File menu, and choose
Import. Then, we have to select the proper file type from the list. The best file type,
and most common to find furniture blocks, is the 3DS file format, which belongs to
the old 3D Studio. There are some other good formats which work with Blender,
such as OBJ and LWO:
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The 3DS file format can store lights, and it works well in Blender. The only thing we
have to take extra care of is that most imported models come with triangular faces,
which are a bit harder to edit. But, if you don't need to make any modifications to
the model, it won't be a problem.

Append or Import?

Just to make things clear, if you download a furniture model from a
N website and it's saved in the Blender native file format (. blend), you
will append the model. And if you download or get a furniture model
in any other file format than .blend, you will have to import it.
Because most models aren't saved in the Blender native file format, we
can say that almost all furniture models that you will find will require
an import action to be placed in our scenes.
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Modeling a chair

Let's start with something simpler, such as a chair. Even being a simple model, it will
help us to deal with smaller dimensions and details. Here is an image of the model:

What's the main objective of this modeling? We have to create this chair with the
minimum use of faces and vertices. A good amount of detail can be left for textures,
and it's always a good choice to use a low number of vertices or faces in a model. If
you consider one model, it won't matter much. But with a large number of chairs,
such as a theater room, it can make all the difference in render time.

Let's get started in Top view. We can use a simple cube to start. Select this cube, and
change the work mode to Edit. Select all vertices, and press the W key. This will
open the Specials menu. Choose Subdivide just once in this menu; it will create new
vertices and edges. When these new vertices are created, as shown in the following
left image, press the A key to remove all objects from selection.

Now, select just the vertices to the right, with the B key. Remember to change the
view mode to Wireframe before using the B key, otherwise we won't be able to select
the vertices behind visible faces. When these vertices are selected, press the X key,
and choose Vertices to erase only the selected vertices:
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With the Ctrl + R key, add a new edge loop to the model, just as shown in the
next image:

The next step is to change the scale of our model. Rotate the view with the mouse
wheel to see the model with a perspective view. Select all objects, press the S key,
and right after that, press the Z key. It will make the scale work only in the Z axis:

Now select the vertices pointed to in the following image and erase them with the
X key. To remove only the faces and leave the vertices, we have to swap the Select
Mode to Faces with the Ctrl + Tab key and erase the faces with the X key. The faces
can be deleted in both ways, but with the Faces Select Mode, it will be faster:
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Change the selection mode to Edges, and select the edges pointed to in the following
image. With the edges selected, press the E key to extrude them:

With the new faces created, we can now add detail to the model. Select only the top
edge of the previously created faces. Move down this edge just a bit; it will add a
small chamfer to the seat border:

Now we can move on to the next extrude, which must be from the selected edges
shown in the following image. I'm not using any kind of measure for this example,
but if you like to work only with real measurements, remember to hold down the
Ctrl key every time a new extrude or edge is moved. This way, all transformations
will use the grid lines. The Ctrl key won't work if the Vertex Snap is turned on, so
turn it off in case it was previously used. For this model, I'm not using Vertex Snap,
which could use the vertices of the model to snap in key points such as a vertex,
edge, or faces of the object:
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With the new faces created, select just the two edges shown in the next image.
Extrude these edges until they reach the other side of the base model. Hold down the
Ctrl key while you extrude them to help with the precision. If you already want to
remove duplicated vertices, select all objects, and press the W key. Choose Remove
Doubles to erase any duplicated vertices:

Select the edges shown in the image to keep adding more parts to the chair:
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Extrude the edges three times, until you get the same structure as shown in the
following image:

Now, we have to close the top with a face. To do that, we must select all four vertices
from the top. When the vertices are selected, press the F key to create a new face:
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The next step is to select the small side edges to create detail. Select just one edge,
beginning from top to bottom, and move it just a bit. Repeat this operation with the
other edges, until we get the edges placed as in the following image:

The basic shape for our chair is created. Now, we can make adjustments for
improving the overall proportions. Select all edges or vertices on the left side,
and move them a bit to the left. It will make the model wider:
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Did you notice that we have modeled only half a chair? Now we can make the other
half with the Mirror modifier. Add the modifier, and choose the right axis to make
a perfect copy. If the center point for the model has been moved, you might need to
edit the model to create a perfect mirrored match. Don't worry if you have moved
the model by accident, sometimes it can happen. Also, turn on the Do Clipping
button to prevent the two sides of the model from running over each other.

Along with the Mirror modifier, add a Subsurf modifier as well:
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With the Subsurf modifier, we realize that this model needs a new edge loop at the
left side. Just press Ctrl + R, and add a new loop, as shown in the following image:
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We can make the back seat of the chair a bit curved. Just select the vertices pointed
to in the next image. Select them, and move them just a bit to the back. With the
Subsurf modifier, we will be able to create a curved surface. Along with this curve,
we can make adjustments, such as sizing down the seat:

To finalize the model, we must add the support. Just add a cube, and size it down
until it looks like the following image:

Change your view to one of the side views and press the 3 key on the numeric
keypad. Select the vertices at the bottom of the cube and move them down. When
you place the vertices at the bottom, press the S key to scale them down. Create a
copy of this cube, and place it at the back of the chair.
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With this copy, select the bottom vertices, and move them to the right:

And now we have a chair model! We use the same principles required to model
more complex objects. All we have to do is use the tools wisely:

Modeling a sofa

It can be very simple to create some kinds of models, as we saw in the last example.
Almost every object can be modeled from a cube, and with some extrudes and a few
adjustments, generate a complex shape. But it only looks complex. It's the same way
with our next example, which will be a sofa created from three cubes. The cubes will
turn into the body, front seat, and back seat of the sofa.

The first step to create the sofa is to add a cube if you don't have any object in the
3D view. Change your view to see the model from the front view. With the cube
selected, change the work mode to Edit, and select all vertices of this cube. In this
example, every transformation will be created holding down the Ctr/ key. This
way, we will have more control over the proportions of the model.
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When all the vertices are selected, move the cube a bit to the left. See in the image
that the 3D cursor will be placed at the right side of the model. It means that the
object center is placed there as well.

Remove all vertices from the selection, then select just the top vertices with the B key
and move them halfway down. Hold the Ctr/ key to make it easier. To finish this
part, select only the vertices at the left side:

With the extrude tool, we create a structure like the one shown in the next image.
The first thing to do is to move the vertices a bit to the left, and then with the E key,
extrude the faces. If you notice, all the new faces and edges are perfectly aligned with
the grid lines; this occurs because we are using the Ctrl key:
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Change the select mode to Faces and rotate your view. Select the back side faces.
When these faces are selected, just move them to make our model a bit bigger:

We must now rotate our view to select the faces pointed to in the following image.
These faces will be extruded:

Press the E key to extrude the faces, again with the Ctrl key pressed. At the end of
this process, select all the faces and press the W key, and choose Remove Doubles.
We have to remove any duplicated vertices to clean up the model, because we
created overlapping faces. But don't worry; with editing, it won't have much effect
on the final model.

Another thing before we go ahead — select the faces pointed to in the image on the
right. We have to erase these faces, because a Mirror modifier will be applied to the
model. If we don't erase those faces, they will be used in the Mirror modifier. The
result will be overlapping faces. By the time we apply the Subsurf modifier to the
object, both borders will be smoothed, and they won't be visually connected. When
the faces are selected, just press the X key, and choose faces:
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The bigger part of this sofa is created. Now let's add some more details. Change your
view to see the model from the front. Then create a cube and change the size of this
cube to fit the place for the seat, just like it's shown in the image to the right. If you
need, change the view to adjust the model from the top:

Create a copy of the cube, and adjust it's size to make it fit the back seat. A good
thing to do here is to add more edge loops with the Ctrl + R key. It's needed because
we will apply a Subsurf modifier. With more edge loops, we will be able to control
the amount of smoothness added to the model with the Subsurf modifier:
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With the Ctrl + R key, add six new loops to the cube. Repeat the same process for the
other cube. We have to add these new loops close to the existing edges to control the
curvature created by the Subsurf later:

Select all vertices from the bigger part of this sofa and press IV, and then choose the
Subdivide Multi. As factor to the subdivision, choose 2, and we will have the next
image shown as the result:
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To complete this phase, add a Subsurf modifier to all objects. Because we added a lot
of new edges loops, there won't be any major problems in the resulting object. But, if
you think there is something else to adjust, feel free to add more detail:

With a Mirror modifier added to each object, we will see the final result of
this modeling —a simple sofa, which can get more detailed with a good set
of textures or lighting:

Building a library

You don't have to model all the furniture in the same scene of a complex

model. For instance, for a scene of a dining room, the walls can be

~ modeled in one scene. The table and chairs can be modeled in different
scenes. And to gather them all together in one single scene, we will
use the Append option. If you follow this simple action (model single
objects in individual files and append them to the main scene), after a
few projects, you will build a significant number of individual furniture
files, which will become your own furniture library. -
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Summary

We learned in this chapter how important using furniture in our models and scenes
is, to give all environments more details and realism. Some of the aspects that we
have learned are:

* We can model our furniture and use a pre-made library as well

* Sometimes it is better to use a pre-made model

* How to build your own furniture library for reuse in future projects

* How to model a chair

e How to model a sofa
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After passing through the entire modeling process, now we can work on materials
for our objects and the overall scene. But what are materials? And what they can

do for us? With materials, we can set up an object or surface, and determine how

it interacts with light. This is the main concept. Materials will be used to control
how a surface reflects or doesn't reflect the light. If we start to think about it, this
concept makes a lot of sense. The main difference between a stone surface and a
wood surface is how it reflects visible light. Of course, I'm not talking about physical
properties! Actually, the colors of all the objects that we see are the colors of the
reflected light from the object's surface. This is how we see an object in the real
world, and also in the 3D world.

This is very important to understand, because a lot of parameters of materials are
based on how the material will react to light.

Because of this interaction with lights some artists usually set up the environment
lighting before setting up the materials. This will make the adjustments a lot easier in
some cases, but for the overall process, you can start to work on the materials before
lighting. Don't take it as a rule; try to set up materials before and after, and see what
works best for you. There is nothing like trying it yourself!

Now that we know more about materials and how important they are to improve the
realism of your scenes, let's start working with them.
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Creating and organizing materials

Before we start to use materials, let's see how to create and organize them. To apply
a material to an object, we have to first select the object, and choose the material from
the Shading panel:
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To select a material, we use the combo box pointed to in the image. If we don't find
any material that matches the properties of this particular object, we can always
create a new one with the ADD NEW option. Sometimes, it can seem more practical
to create a new material for every object, but avoid this kind of behavior. Try to use
existing materials as much as possible to optimize the resources of a scene. If you
already have a glass material created, there is no point in creating a new material
for another object if they have the same configuration. Unless they have different
properties, try to use the same material.

3 Shading Panel
Q To open the Shading panel, we use the hotkey F5.

Besides creating these materials, another good practice is to set unique names for all
materials. If we take a closer look, Blender always gives materials an auto-generated
name, such as Material.001 and Material.002. If you don't want to pick a name for the
material, use the AutoName to generate a new name for the material automatically.

If a material has a name that represents the properties of a surface, it will make the
process of searching for a specific material a lot easier. For instance, a material named
Window_Glass means a lot more then something named Material.005.
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Changing the name of a material is very easy; just select the material and type new
name in the text box, pointed to in the following image:
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By the end of a big project, we will have a lot of materials organized and classified
with semantic names. The best part of organizing the materials is that we will be able
to use them again in future projects. And yes, we can import materials from other
files with the Append or Link option in Blender.

To use this, we use the File menu, and choose Append or Link. The same option can

be called by using the hotkey Shift + F1I:
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When we choose this option, a new window will appear. Then, we have to find

the file that contains the materials that we want to import. Select the file, and
browse through it's contents. Of course, we have to select Materials to see the list of
materials available to import.

This list shows the name of all materials available in that file. See how important it is
to give materials a good name? In this situation, if you don't remember what kind of
surface the material represents, a good name can be very helpful:
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When you finish selecting the material, press the Load Library button.

And what if we have a material? For a particular object, can this material be used
with almost all properties? Well, suppose that you have a scene where two objects
that will be represented with glass have almost the same properties. We can create
one material, and then make a copy of this glass material, and paste its properties
into another material slot. Then all we have to do is make the necessary adjustments.
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To create these copies, we use two small buttons. The button on the left copies
the material's properties, and the button on the right pastes the information into
another slot:
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Material color

Now that we know how to set up names and import materials from other scenes,
let's start to work with the look and feel of materials. The first and most basic aspect
of any material is its colors. To give a material a particular color, we have two
options to set up the color —a solid color or a gradient color.

Solid color

The first one is the simplest, and we choose it with the color picker:
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Just click on the small rectangle, and choose the desired color. If you find it more
useful, we can use a mixer and choose the color with the blend of different indexes.
In Blender, we have three different color systems available from which to choose
RGB, HSV, and DYN. Here is a description of each of those color systems:

* RGB: With this option, we will choose a color with the mixture of Red,
Green, and Blue colors. For instance, to get a light blue color, we must
use 0.7 of Red, 0.9 of Green, and 0.9 for the Blue.

e HSV: To choose a color with the HSV model, we will use the Hue value. The
light blue color used to demonstrate the RGB model has a Hue of 0.55. Along
with the Hue, we will set the Saturation of the color and the Value, which
works like a brightness control of the color.

* DYN: This option is related to Dynamics used in the Game Engine
of Blender.

Looking with an artist's point of view, the color picker is the best choice, but feel free
choose the color any way you like it:
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If we take a closer look, there are three color pickers, which can set up the color with
three different aspects of the material:

* Diffuse Color: This is the color reflected by the material when illuminated by
pure white light. In other words, this is the color of the material.

* Specular Color: With the specular color, we will set how the highlights in
a surface will be represented. The specular color should be set with the
same color as the main light source on the scene, to achieve better
results on hightlights.
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e  Mirror Color: The mirror color will be used in reflections, to add color to the
reflected images. This is useful to represent some kinds of metals and plastic,
when the surface of the object is not chrome or a mirror.

Gradient colors

Besides the solid colors, we can choose gradient ramps for our materials. To use this
category of color, choose the Ramps tab:
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In this menu, we can turn on the use of color ramps for materials. With these color
ramps, we can add even more realism to the material by making them sensitive to
the amount and angle of the light that hits the surface of each object. This is exactly
what happens in the real world, where the diffuse and specular reflections will
suffer minor changes depending on the way light behaves on the scene. There are
two options —choose Show Col Ramp to diffuse, and Show Spec Ramp for specular
color. When we turn any of these options on and press the Colorband button, the
Ramps menu will show all options available to set up these colors:
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To work with these menus, we have to understand how they manage colors. First,
there is a horizontal bar, which represents the gradient. All gradients are created by
a collection of color indexes, which are represented by numbers. At the beginning,
only two indexes are created. The position of an index is represented by a vertical
white line, representing the relative position of the index with a fraction between 0
and 1. We can easily move this line by clicking on it and dragging the mouse.

When the line is moved, the color position and the gradient changes.

Let's see a few more important options for these gradients:

Add Color Cursor Selector

Remove Color

Color Picker

R 0.000 |
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Input Method Factor
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Shader 2 [mix +|ioon |

Color
Transparency Blend Mode

* Cursor selector: With this option, we select the active index.

¢ Add Color: Here we can add a new color index if we need more than
two indices.

* Remove Color: If you want to remove an index, use this option. Before
hitting this button, set the index that must be removed as the active index.

* Color transparency: Here we can set up how transparent the color will be.
The A represents the alpha, and for a value of 0, we have total transparency,
and 1 signifies full opacity. The background of the material will be visible at
the rendering.
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* Blend mode: This option determines how the ramp will blend with the
material color and background.

* Color picker: Here we have a color picker to choose a different color in a
more visual way.

With these options, we can set up a good gradient color for our materials, and give
them a very organic look. Which are the best situations where we can use these
ramps? Here are some objects and surfaces which can easily be represented

by ramps:

*  Vegetation

*  Velvet
e Skin
e Fabrics
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Shaders

Shaders can be used to set up how a material reacts with visible lights. In the material
panel, we can choose two types of shaders, which are diffuse and specular shaders.

Diffuse

A diffuse shader determines how much light is reflected by the surface. Let's make
things clear here —it doesn't mean that the object will generate illumination. If we
set up a high reflection value for the diffuse shader, it will mean that the object will
be brighter.
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We have five different kinds of shaders in the Blender materials panel:
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All these shaders share common parameters, like the Ref. This option sets how much
light is reflected. So, if we set up a high value, the material will look very bright, and
lower values will make the material darker:
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What is the best setup? It will depend on the type of surface that you want to
simulate. The key to set up a good diffuse shader is the Ref, along with several other
options available in each shader type. Here is a description of each shader:

Lambert: This is the standard diffuse shader for Blender, and it is the
simplest of them all. The Lambert shader will always reflect the visible light
with the same intensity. It is independent of light or viewer angle. The only
parameter available for it is the Ref slider, which will determine how strong
the reflection of diffused lights will become. A good example of material that
can use the Lambert shader is unfinished wood or a few types of stone.

Oren-Nayar: In comparison with the Lambert shader, the Oren-Nayar adds
more realism to the light reflection, because it uses rough surfaces and takes
into consideration the small imperfections of the surface to reflect light. It is a
great choice for concrete and wood. We have the Ref parameter and a Rough
parameter that control how much of the roughness of the surface will be used
to reflect light.

Minnaert: With this shader, we have an effect that makes parts of the surface
dark when pointed towards the viewer. There is a Ref parameter, like all
other shaders, and a Dark parameter that controls how dark a surface will be
when pointed to the viewer. The materials that can be created with Minnaert
are sand, dirt, oxide, metal, and others.

Fresnel: Here we have a shader that will be entirely dependent on the light
angle over the surface. The side perpendicular to the light will become
darker, and the opposite side will be bright. There are two other parameters
besides the Ref, which are Fresnel to control how strong the Fresnel effect
will be, and a Fac parameter to set the blending factor of the Fresnel and
diffuse reflection. With this shader, we can create organic materials or
surfaces, such as velvet, that depend on the light angle, such as velvet.

Toon: If the objective is to create a stylized material, we can use the Toon
shader to achieve that. The highlights on this shader can be created using a
hard-edged shape, similar to an animation cell.

Specular

The Specular shader controls a kind of reflection of light, which depends on the
point of view and the angle at which the light hits the surface. This shader is very
important to set up materials such as glass, metals, and other reflective surfaces. All
those surfaces have a particular way of behaving with reflections. In the following
image, we can see the Specular shader creating highlights on the monkey image.
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Just like the Diffuse, we have five different shaders here. All those shaders share
common parameters. The most important are Spec and Hard:
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* Spec: This option will set up how hard the Specular reflection is. High values

will make the reflection stronger.

* Hard: With this option, we can make a soft or hard border for

Specular reflections.

With these two options, we can simulate a many materials. For instance, surfaces
formed by glass objects have a high Spec and Hard values. Surfaces like concrete

have a median Spec value and a very low Hard value:
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Here is a description of how each shader works:

* CookTorr: To control the way a material will generate highlights on the
surface of objects, we can use the CookTorr shader. This is one of the
simplest types of shaders, and it can generate small and well-defined
highlights, great for plastic materials. There are two parameters available to
control the intensity of the highlight (Spec) and how smooth the highlight
border will be (Hard).

* Phong: This shader works in a very similar way to the CookTorr, but it can
generate more fuzzy highlights. Materials that can use this type of Specular
reflection include some kinds of rough stones and wood. The parameters of
the Phong material are the same as CookTorr.

* Blinn: With this shader, we get an evolution from the Phong Specular,
because it adds an index of refraction. In fact, the main visual difference
between both shaders is that with Blinn, we get a highlight on surfaces at
low angles. It is more realist than the Phong shader, and is used along with
the Oren-Nayar to create concrete or wood.

* WardIso: Here we have a shader that is generally used to create metals and
plastic, because it can produce hard edge highlights. In addition to the Spec
parameter, we have rms that sets the size of the highlight.

* Toon: In the last Specular shader, we have the same properties as the Toon

Diffuse shader, with hard edge highlights aimed at creating an animation
cell effect.

Ray tracing
Materials that use ray tracing parameters can have an extra level of realism, because

they can show reflections and transparency based on more sophisticated calculations.
With these options, we can make more realistic materials, such as glass and mirrors.
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To use these options, we must select the Mirror Transp menu. This menu holds all
options to set up ray tracing materials:
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The difference between Ray Mirror and Ray Transp is that we can create reflections
with the first and transparency with the second. The Ray Mirror is controlled by
several settings, but it is with the RayMir that we set how reflective a surface will be.
Both options share a few settings, similar to the Fresnel and Fac. The Fresnel controls
what is named the Fresnel effect, which can set how much transparency or reflection

a surface can have, based on the camera and face normals. With this effect, we will
have areas of the surface with weak and strong ray tracing effects.

And, with the Fac setting, we can set how strong the transition between areas will
become with weak or strong ray tracing effects.

Creating glass

To create a good glass or transparent material, we have to turn on the Ray Transp
button. When this button is turned on, all materials will have a better transparency.
Along with this option, we have to use the Alpha, to make the material transparent:

Material Mirror Transp
@E‘ Ray Mirror
RayMir: 0.00 | OR: 110 |
[ oo tignt [ veot paint [ Texrace | 8] | | ‘
| momst | Env | ovcaler |+shasatons| Fresncl: 000 Fragy 000
Fac:12s | s
: Gloss: 1,000 1| [cilfs: 1.000 |
([P [ 1 00 L
: Aniso: 0.000 | 4 Samples: 18 »
| see || 1000
: 4 Samples: 18 sl |4 Thesnooos -
wir |[2 1.000
; ' J ! 4 Threshoooos e | [ Depin: 2 5
[ Rsv [ ovn | [#ozm ] .
h Deptn: 2 M Filter: 0.000 >
[+ waostoon o [Limtooo
|Fade to 5y Color :| Falloft: 1.00 |}

SpecTra: 1.00 I |

[176]




Chapter 7

If the Ray Transp is turned on, and the Alpha is set to any value below one, the
material will be transparent. Another aspect of transparency that we can set up
is the IOR, which can determine how the object changes the ray light's trajectories.

The base value for some materials can be preconfigured, according to these values:

e Glass: 1.5

*  Water: 1.33

* Diamond: 2.4
* DPlastic: 1.46

If you want to render a material with this configuration, just make sure the Ray
button is turned on in the rendering options:

Pano
REMDER
Radio

MEBLUR

3 1 | 16 ||iElf: 050k B | 0%

29%

‘1 Hparts:d4 b |4 vpars:4 »||_Flelds | Odd |>{
Gauss =|4 1.00 F

m Pramul | Kay H‘IZB ¢| Border

Together, these options can produce almost any kind of transparent material; we just
have to find the best options for any particular case.

Turn off Ray for test renderings

off the Ray button. When you do that, all properties that use ray
tracing will be off. So, the render time will drop. When you feel that
the rendering is fine, turn it on again.

.\‘Ql If you want to speed up the rendering for test purposes, always turn
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Simple glass
If the objective is to produce a simple glass, just decrease the Alpha value, and turn

on the ZTransp button. This button is right below the text area where we can set up a
name for the material.

The difference from the Ray Mirror option is that with ZTransp, we will see through
an object based on the Alpha value. There is no calculation for color or anything else.
It's simpler and faster, but not very realistic:

ZTransp 7 Ray Transp

Mirrors and reflections

The other options for ray traced materials are reflections, which allow us to create
mirrors and materials with reflections. To use reflections, we must turn on the Ray
Mirror button, and set up the RayMir slider. Higher values will produce a strong
reflection, and make the material act like a mirror.

To control the amount of reflection, we can use the Fresnel slider. It controls how
reflective an object is, based on the angle at which we view the surface. With a
Fresnel of 0, we have a perfect mirror, but with higher values, the reflection will
decrease, based on the angle that we view the surface. For instance, if we have a
varnished wood floor, even being reflective, it's not a perfect reflection. Depending
on the view angle, it's more or less reflective.
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The Fresnel can be used for reflections and transparency as well, with the same
objective —control the amount of ray trace by the viewing angle. Right next to
Fresnel is the Fac option, which controls the blending amount for the Fresnel effect:
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Almost all material has some level of reflection, especially materials such as glass,
water, stones, and some kinds of wood. If you have a scene where these types of
materials are used, applying some kind of reflection to them will increase the

realism significantly.

Again, the best level of reflection will depend on a number of different factors in
your scene. So, don't be afraid to test and play a bit with this slider.

If you want to create mirrors, don't forget to change the material color to something

near black.

a1

Q

Reflections and transparency

Beware that all these options can make our scene look more real, but
can make the rendering process take a long time to finish. Use these

options, but remember to not use them everywhere, unless you have
very fast processors.




Materials

Glossy reflections

There is an option in the Mirror Transp menu that can add blur to all reflections
created with ray tracing. If we use only the Ray Mirror button to represent surfaces
like floors, the result will be a reflection created by something close to a glass
material. To avoid this effect, we can use the Gloss parameter to control the shininess
of the reflection. The default value for this parameter is 1, but if we change it to any
value below 1, we will get a blurred reflection:
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To change the quality of the reflection, change the Samples value below the Gloss.
There are a lot of materials and surfaces that have this type of reflection, especially
the ones representing wood and stone.

Glossy transparency and frosted glass

In this chapter, we have learned how to create a perfect and transparent glass
material for our projects, but in addition to a perfect glass, we find another common
glass material used for architecture named frosted glass. In Blender, we can create
frosted glass using the Gloss value of the Ray Transp property. Just as with the
glossy reflections, we just have to change the Gloss value in a glass material:
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In the following image, we have an example of how a frosted glass material will look

like in a scene:

-

Ray traced shadows

If we work with transparent materials, such as glass or plastic, we may want these
objects to cast shadows based on their respective colors. For instance we may have
a window, and the glass of this window is green. In the real world, all shadows that
are cast by this glass won't be one hundred percent black, but will turn their color to
green. We can achieve the same thing in Blender.

To use it, we must turn on the TraShadow (Transparent Shadows) parameter in the
Shaders menu. This option must be turned on for the material which has to receive
the shadow, and not the one that will cast it:
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For instance, if a glass object is casting a shadow this shadow, may be projected
on the floor. The floor material must have the TraShadow turned on to receive a
shadow based on the material color and transparency level.

Wireframe materials

With an option named Wire, we can determine that some materials should be
rendered only with the wire frame, if you want to show a more structured view of a
3D model. This could be a very interesting option; just select the material, and turn
on the Wire option:
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Fender Fipeline

Hali W ZTransp + Zoffs: 0.000
Full Oza ‘Wire Zlnvert
Fadio Only Cast  |[SAEE Shaclbuf

Self-illumination

There is a very interesting option in the materials setup, which allows us to set up a
material to emit light. But it won't generate any kind of illumination for the scene. It
will only make the material brighter.

To use it, we set up the Emit parameter in the Shaders menu. Make the adjustments
to get the desired look, but remember that higher values will cause the material color
to be very saturated:
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Why can't this option generate light? The Blender internal render can't do global
illumination. With Blender, light energy can only be cast by light objects, such as
lamps. There is nothing wrong with it, and that's the way most 3D packages work.
If you want to do global illumination, which is another way to work with 3D
materials and lights, Blender works with some nice external renderers that can do
global illumination, such as YafaRay, LuxRender, and Indigo.

In Chapter 12, we will take a detailed look on how YafaRay works to use global
illumination in our scenes.

Summary

In this chapter, we have learned what materials are, and how they can give more
realism to our scenes. Let's see what we have learned:

* How to create materials

* How to organize materials

* How to import materials between scenes

* Setting up a material color

* Determining how the material reacts to light

* Using ray tracing materials

* How to create transparent materials

* How to create glossy reflections

* How to create frosted glass

* How to create materials with reflections
With materials, we can create more realistic scenes. What we have to do now is

practice, and apply these materials into a real scene. The next chapter will push
materials to the next level with textures.
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In the last chapter, we talked about materials and how they can increase the level of
realism of our scenes. Well, with textures, we can take this realism to a higher level.
With textures, the "magic" really happens!

Before we start to dig into textures, let me say that the biggest problem of working
with them is actually finding or creating a good texture. That's why it's highly
recommended that you start to create your own textures library as soon as possible.
Textures are mostly image files, which represent some kind of surface, such as wood
or stone, based on the photography. They work like wallpaper, which we can place
on a surface or object. For instance, if we place an image of wood on a plane, it will
give the impression that the plane is made of wood. That's the main principle of
using textures; to make an object look like something in the real world. For some
projects, we may need a special kind of texture, which won't be found in a common
library, so we will have to take a picture ourselves or buy an image from someone.

But don't worry, because often we deal with common surfaces that have common
textures as well.
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Procedural textures vs. Non-procedural
textures

Blender basically has two types of textures, which are procedural textures and
bitmap textures. Each one has positive and negative points; which one is the best?
It will depend on your project needs:

e Procedural: This kind of texture is generated by the software at rendering
time, just like vector lines in software, such as Inkscape or Illustrator. This
means that it won't depend of any type of image file. The best thing about
this type of texture is that being resolution-independent, we can set the
texture to be rendered at high resolutions with minimum loss of quality. The
negative point of this kind of texture is that it's harder to get realistic textures
with it. The advantage of using procedural textures is that because they are
all based on algorithms, they don't depend on a fixed number of pixels.

e Non-Procedural: To use this kind of texture, we will need an image file, such
as a JPEG, PNG, or TGA file. The good thing about these textures is that we
can quickly achieve a very realistic look and feel with it. On the other hand,
we must find the texture file before using it. And what's more, if you are
creating a high-resolution render, the texture file size must be as well.

Texture library

Do you remember the way we organized materials? We can do the exact same thing
with textures. Besides setting names and storing the Blender files to import and use
again later, collecting bitmap textures is another important point. Even if you don't
start right away, it's important to know where to look for textures. So, here is a small
list of websites, which provide free texture downloads:

e http://www.cgtextures.com

e http://blender-archi.tuxfamily.org/textures

Applying textures

To use a texture, we must apply a material to an object, and then use the texture with
this material. We always use the texture inside a material. For instance, to make a
plane that simulates a marble floor, we have to use a texture, and set up how the
surface will react to light to give the surface a proper look of marble. To do that, we
use the Texture panel, which is located right next to the Materials button. We can
use a keyboard shortcut to open this panel; just hit F6 to open it:
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To get all the options, the best way to add a texture is with the Texture panel. In this
panel, we will be able to see buttons, which represent the texture channels. Each
one of these channels can hold a texture. The final texture will be a mix of all the
channels. If we have a texture in channel 1 and another texture in channel 2, these
textures will be blended and represented on the material.
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Before adding a new texture, we must select a channel by clicking on one of them.
Usually the first channel will be selected, but if you want to use another one, just
click on the channel. When the channel is selected, just click on the Add New button

to add a new texture:
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(=] AddNew |
" e
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sh
o) Channels

The texture controls are very similar to the materials controls. We can give a name
to the texture at the top and erase the texture if we don't want it anymore. With the
selector, we can choose a previously created texture also. Just click and select it:
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Now, here comes the fun part. With a texture added, we have to choose a texture
type. To do that, we click on the Texture Type combo box:

Texture Type
Diztorted Moise
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pject [ wooe
b > — otucci
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Texture ErvMap
: TE:Tew.001 Image

B | Glabal

There are a lot of textures, but most of them are procedural textures, and we won't
use them frequently. The only texture that isn't procedural is the Image type. We see

an example of a procedural Wood texture in the following screenshot:
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We can use textures such as Clouds and Wood to create effects and give surfaces
a more complex look, or even create a grass texture with dirt on it. But most of the
time, the texture type which we will be using will be the Image type:

Each texture has it's own set of parameters to determine how it will look on the
object. If we add a Wood texture, it will show the configuration parameters to
the right:
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If we choose texture type as Clouds, the parameters shown on the right will be
completely different.

With the Image texture type, it's not different. This kind of texture has its own type
of setup. Following is the control panel:
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To show how to set up a texture, let's use an image file that represents a wood floor
and a plane. We can apply the texture to this plane and set up how it's going to look,
testing all parameters:

The first thing to do is to assign a material to the plane, and then add a texture to
this material. We choose the Image option as texture type. Blender will show the
configuration options for this kind of texture.

To apply the image as a texture to the plane, just click on the Load button, located in
the Image menu. When we hit this button, we will be able to select the image file:

2rpol Rot30
Negaloha | (Z] Coad ]
Marmal Map

Repeat
4 “repeat 1 »

Mg 1.000  »
Maxy 1.000  »

Locate the image file, and the texture will be applied. If we want to have more control
on how this texture is organized and placed on the plane, we need to learn how the
controls work. Every time you make any changes to the setup of a texture, these
changes will be shown in the preview window. Use it to make the required changes.
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Here is a list of what some of the buttons can do for the texture:

e UseAlpha: If the texture has an alpha channel, we have to press this button
for Blender to calculate the channel. An image has an alpha channel when
some kind of transparency is stored in the image. For instance, a PNG file
with a transparent background has an alpha channel. We can use this to
create a texture with a logo, for a bottle, or to add an image of a tree or
person, to a plane.

¢ Rot90: With this option, we can rotate the texture by 90 degrees.

¢ Repeat: Every texture must be distributed on the object surface; repeating the
texture in lines and columns is the default way to do that.

e Extend: If this button is pressed, the texture will be adjusted to fit the entire
object surface area.

e Clip: With this option, the texture will be cropped, and we will be able to
show only a part of it. To adjust which parts of the texture will be displayed,
use the Min/Max X/Y options.

e Xrepeat/ Yrepeat: This option determines how many times a texture is
repeated with the repeat option turned on.

e Normal Map: If the texture will be used to create Normal Maps, press this
button. These are textures used to change the face normals of an object.

e  Still: With this button selected, we will specify that the image used as texture
is a still image. This option is marked by default.

e Movie: If you want to use a movie file as texture, press this button. This is
very useful if we need to make something similar to a theater projection
screen or a tv screen.

e Sequence: We can use a sequence of images as a texture too. Just press this
button. It works the same way as with a movie file.

There are a few more parameters, such as the Reload button. If your texture file is
updated outside of Blender, you must press this button to make Blender update
the texture in your project. The X button can erase this texture; use it if you need
to select another image file.

When we add a texture to any material, an external link is created to this file. This
link can be absolute or relative. Suppose we add a texture named wood . png, which is
located in the root of your primary hard disk, such as c:\. A link to this texture will
be created like this — c: \wood.png. So every time you open this file, the software will
look for that file at that exact place. This is an absolute link, but we can use a relative
link as well. For instance, when we add a texture located in the same folder as our
scene, a relative link will be created.
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Every time we use an absolute link and we have to move the .blend file to another
computer, the texture file must go with it. To imbue the image file with .blend, just

press the icon for gift package:
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To save all the textures used in a scene, just access the File menu and use the
Pack Data option. It will cause all the texture files to get embedded with the

source .blend file.

Mapping

Every time we add a texture to any object, we must choose a mapping type to set
up how the texture will be applied to the object. For instance, if we have a wall
and apply a wood texture, it must be placed like wallpaper. But for cylindrical or
spherical objects or even walls, we have to set up a way that makes the texture
adapt to the topology of the surface, to avoid effects such as a stretched texture.

To set up this, we use the mapping options which are located in the Map Input menu:
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In this menu, we can choose between four basic mapping types which are Cube,
Sphere, Flat, and Tube. If you have a wall, choose the option that matches the
topology type with the model. In this case, the best choices are Cube or Flat.

Another important option here is the UV button, which allows us to use another very
powerful type of texturing, based on UV Mapping. We will talk about this technique
later in this chapter.

Normal map

This is a special and useful type of texture that can change the normals of surfaces. If
we have a floor and a texture of ceramic tiles, with this kind of map, the surface can
be represented with all the little details of that tiling. It's almost as if we model the
tiles. But everything is created just with a normal map:
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To use this kind of texture, we turn on the Nor button in the Map To menu. When
this button is selected, we can set up the Nor slider to determine the intensity of the
normal displacement. We see a comparison between a surface without and with the
Nor option enabled in the next image:

Nor disabled Nor enabled
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It works based on the pixel color of the texture. With white pixels, the normals are
not affected, and with black pixels, the normals are fully translated. If you want to
optimize the normal mapping, using a special texture for that is recommended. Some
texture libraries even have these types of normal maps ready for use in projects.

Here is an example of how we can use them. We take a stone texture and a tiled
texture with a white background and black lines:

Nor Col
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The stone texture is applied to the floor, and the tiled texture is used to create a tiling
for the floor. The setup for that is really simple. Just apply the texture at a lower
channel, and turn off the Col button for this channel. Turn on the Nor button, and
this texture will affect only the normal's and not the material color. If you want, any
image can be used as a normal map. Just set up the Nor intensity with the slider and
check the render:

Texture

= | TE:texture_Maor

Wiorld texture_Col
Larnp z

Brush

Alpha
Default “ars

Turn on positive and turn on negative

Some of the buttons in the Map To menu can be turned on with positive
and negative values. For instance, the Nor option can be turned on with
one click. If we click on it again, the Nor text will turn yellow. This means
that the Nor is inverted, with negative values. Some other buttons may
present this same option:

Positive Nor Negative Nor
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UV mapping

For some models, just placing an image on a surface is not enough. We have to take
more control over all textures, and even create a more personalized texture

for a model. With UV Mapping, we can create a texture image that fits exactly to

all surfaces of a model and with the possibility to add details such as dirt and small
imperfections to the texture image. Some of the painting of a texture can be done

in Blender; we will take a look at that in the next chapter.

This kind of editing has to be done outside Blender, with painting software such as
Gimp or Photoshop. Once this editing is done, we just have to apply the new texture
again to the model.

What do we have to do to create a texture like this? The process for using this kind of
texture is simple, but the task can demand a bit of editing. We must mark the model
with some lines named seams.

Let's see how it works with a wall. The first step is to select the model, and change
the work mode to Edit Mode:

Mode:

ZA Weight Paint
% Texture Paint
S Vertex Paint

@0 Sculpt Mode
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Change the selection mode to Edge, and select a few edges. Press the Ctrl + E
shortcut, and choose the Mark Seam option:

Clear Seam
Rotate Edge CW

Fotate Edge CCW
Loopcut

Edge Slide

Edge Loop Select
Edge Ring Select
Loop to Region
Region to Loop
kark Sharp

Clear Sharp

With this, we will be marking the edges of the model that will be break during the
unfold process. Which are the best edges to mark? Well, here we will have to use
a bit of imagination:
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To choose the best edges, we must imagine the best places to mark and unfold the
model. When the seams are marked, open a new window and change the window
type to UV/Image Editor:

When this new window is opened, press the U button in the 3D View with all the
objects selected. It will call the unwrap function, and create a flat layout with the
unfolded model. Sometimes this operation requires a lot of testing and adjustment to
produce a good result, but with the right seams, it will produce a nice flat image with
all surfaces aligned and ready to be converted into a texture file.

Now, we have to export this layout as an image. To do that, we use a very good
script named Save UV Face Layout... Just access the UV menu in the UV/Image
Editor window, and choose Scripts | Save UV Face Layout...

It will call a small menu, with the options for this script:

2
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To set up the layout, we must change a few parameters, such as:
e Size: Here we can set up the size of the image. Always use a large value to
create high-resolution textures. Use 1024, 2048, or higher.

e Wire: The layout will be saved with the wires from all faces. This option will
determine the width of this wire.

e Object: With this button turned on, the object name will be used for the
file name.

e All Faces: This button sets up the script to export all faces, and not only the
selected ones.

e Edit: With this button turned on, right after exporting the layout, an image
editing software package will be opened.
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After editing the layout, we can apply the layout as a texture. But we must turn
on the UV button in the Map Input menu. It will make the material look for a UV
Mapping image to display:

Now, all we have to do is press F12 to render the image, and the texture will be
applied to the object.

Unwrapping scripts

The operation of creating a UV Mapping can be very annoying for some people,
because we have to imagine the unfolded model to mark the seams. To help with this
task, there are a few scripts to create the seams and unfold the model automatically.
One of them is created especially for architectural models.

The name of this script is Unwrap (smart projections), and it's very easy to use.
Just open a new window, and choose a UV/Image Editor as the window type.
Then, in the 3D View, and in Edit mode, press the U key, and choose Unwrap
(smart projections) in the UV Calculation menu:

UY Calculation

Unwrap

Cube Projection

Cylinder from Wiew
By Sphere from View

Praject Fram Wiew
Project fram Wiew (Bounds)

Reset

Click project from face
Follow Active (guads)
Lightmap UYPack
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The Angle Limit will determine how the faces will be unfolded. Bigger angles will
generate layouts with grouped faces, and smaller angles will create layouts with
more islands, which mean groups of faces generated by the unwrapping process. The
Selected Faces button makes the script unfold only the selected faces, if turned on:

Frojection 4 Fill Guality: 459 »
4 Angle Limit: 66 4
Uy Layout
QK
I |+ Bleed Margin: 0.000 »

| Fillin empty areas
| Fill Holes |

We can use the Stretch to Bound to make the layout fit the UV layout. And the
Bleed Margin determines a limit for the UV layout to grow outside the limits of the
window. And with the Fill Quality, we can set up the overall quality of the filling for
the faces, if the Fill Holes button is pressed. We can see an example of how an angle
set to 1 (minimum) and to 89 (maximum), can change the look of an unwrapped
model in the following image:

Angle =1 ' Angle = 89
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Summary

In this chapter, we have learned how to work with textures to give our materials
more realism. There are basically two types of textures, which are procedural and
non-procedural textures. For us, the bitmap textures will be used most often,

to allow us to create scenes with more realism.

In addition, we learned how to:

e Choose and organize textures

e Apply and setup a bitmap texture

e Map a texture around a model

e Use normal maps

e Create UV Layouts to create more complex textures

In the next chapter we will see in greater detail how to work with UV Mapping for
architectural visualization.
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If you try to use textures on any kind of 3D model, you probably know that one of
the biggest problems of textures, other than making them, is the adjustment process
required to apply the image over the surfaces. Most people simply tile the textures,
using a small image to fill up a big surface. It may even look faster, but the end result
is very artificial and poor.

This occurs because the viewer will be able to see a lot of repeating patterns, making
it very clear that this image was produced with a computer. Repeating patterns are
associated with computers and artificiality.

How do we solve it? Avoiding the use of tiled textures is the first step. But, if we
avoid them, we still have to fill up the surfaces of our models with textures. This
is where UV mapping enters, letting us customize and have full control over the
textures, without the use of tiles.

What is UV mapping?

With UV mapping we can tell the software to place textures at an exact location. The
UV is a smaller set for X and Y coordinates. When we create a UV map, the computer
has all the instructions to place the textures where the artist wants —on a face.
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At the end of the process, all faces of the 3D model will be mapped with the texture,

no matter what type or method of unwrap we use:
edges of a model into several parts in order to unfold the 3D model as though it was

made out of paper. This is named Unwrap. These cuts have to be made at the key

The process of UV mapping is very simple. One way to create it is by marking the
edges of the model, otherwise it won't unfold correctly:

UV Mapping
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After that, we have to generate an image which contains all faces of the model. And
with this image, we go to an image editing software such as Gimp or Photoshop
to add and edit the texture map:

When the texture is placed, we save the image and take it back to Blender, where the
same image can be aligned with the faces. Then, we will have all textures placed and
adjusted correctly.

Why UV mapping?

If you are asking yourself right now —is this the best way to texture a model? Well,
it's certainly not the easiest way, but it's the tool that gives us more control over
textures and avoids the use of tiling. Work on the textures can be a key element in
the success or failure of a project involving architectural visualization. Even if you
manage to create an incredible illumination for the model, giving it a realistic look,
a poorly textured wall or floor can give away that feeling.
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Use the UV mapping technique only when you need full control over textures, or for
the Interactive Animations created with the Blender Game Engine. Depending on
the type of surface or project, a tiled texture may be the best choice.

Marking the model

The first task we have to accomplish to use UV mapping is the slicing of the model.
Here, we won't use tools such as the Knife or the Loop Cut, but a different tool which
will allow us to mark a seam on the model. To do that, we use have to change the
Select Mode to Edge, and press Ctrl + E. A menu that groups all edge operations

will appear:

Clear Seam
Rotate Edge CW

Rotate Edge CCW
Loopcut

Edge Slide

Edge Loop Select
Edge Ring Select
Loap to Region
Region to Loap
Mark Sharp

Clear Sharp

When we press this shortcut, a menu will appear giving us several options. One
of these options is Mark Seam, which we will use to mark the edges of our model.
These marks will be used to unfold the faces of the model.

In order to use this option, we have to select an edge, either by selecting two vertices
or selecting the actual edge. Once you select it and activate Mark Seam, an orange
line will mark the edge, making it easy to identify where the seams are located:
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To remove a Seam, use the same shortcut, and choose Clear Seam. As you may
be wondering, making only one seam won't help us much. Sometimes, a model,
depending on the complexity, may require a lot of seams to be unwrapped before
you start to mark them. Take some time to plan—which edges will require seams
for your model?

It won't be a waste of time, if we consider that this process can actually save time
later on revision and rework. So take a few minutes, before you start to visualize
where the seams will be required to unfold your model.

Don't change the model!

. If you decide to use UV mapping, it's very important to use only the final
< version of your models. Any change on the topology of the model will
Q require that all the work on the UV mapping has to be redone. So, don't
start to mark seams if you know that your model may require changes.
And if your client or project requires changes on the topology of the
model, be ready to start all over again.

What makes a good seam?

Creating the seam is not the only part of the task, but creating the seams in a way
that makes your job easier is the real challenge. But what makes a good seam?
Where are the best places to mark?

If you want to make your job easier at the texturing, try to leave all faces that get the
same type of texture together. For instance, all faces of walls should be left together.
This way it will be easier to adjust a brick texture, which should be applied to all

of them.
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The best way to organize these faces is with islands of faces. Before you organize
the faces, try to identify which faces should be placed together as islands. Grouping
them by type is a good start, such as putting faces for walls, floor, and ceiling as
islands. At the end, we will have lots of groups marked with seams in orange, as
shown in the following image:

With that in mind, we can plan the best places to mark the seams that will result in
those islands:
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Unfold the model

When all the seams are marked, the next step is to unfold the model. Before we
unfold the model, there is a special window type which will help us in the process of
UV mapping. Create a new division in the Blender interface, and in the new window,
choose the UV/Image Editor window:

| Window type:
& Scripts Window
@ File Browser

| @ Image Browser

| % Node Editor
= Buttans Window
B Cutliner
| § User Preferences
E| Text Editar
Il 8 Budio Window
41 Timeling
| B3 video Sequence Editor

= NL& Editor
2 action Editor
l| I 1po Curve Editor

| 4 30 view

With this window, we will be able to see the unfolded model and handle all types
of images for texturing. There is even a small editor and paint tool, which allows
us to edit and paint the texture without the aid of an external image editor.

With this window opened and all seams marked, we press the U key in the 3D View
to activate the UV tools:

UY Calculation

Urrasrap

Cube Projection
Cylinder from View
Sphere from Yiew

Project From Wiew

Fraject from Yiew (Bounds)

Reset

Click project from face
Follow Active (quads)
Lightmap UvPack

Urryerap (smart projections)
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After that, all we have to do to unfold the model is to choose the Unwrap option.
It will then unfold the model and show the resulting image in the UV/Image
Editor window:

Don't worry if things are not the way you want, at the first try. Make a small analysis
of the faces, and try to identify areas which require more seams. Very often, 3D
artists find themselves working on this kind of task over and over again, until they
feel satisfied with the result.

Editing the unfolded model

Even with a lot of planning and work on the right edges to mark as seams, a few
adjustments are required to make the unfolded mesh look the way we want. All
we have to do here is use the basic editing commands of Blender, just as if we were
modeling something.

In the UV/Image Editor window, we can use the following shortcuts to select and
adjust the unfolded mesh:

e B key: Box select the vertices

e G key: Move the selected vertices

e S key: Scale the selected vertices

* Rkey: Rotate the selected vertices

o Akey: Select All/Deselect All vertices

As you can see, most of the standard shortcuts for modeling work for the UV/Image
Editor as well.
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Along with this command, we can use a few other options to make our life easier.
A very useful option is the Pin, which allow us to make a vertex stay fixed at

its selected point. For instance, if you know that a few vertices are at their right
positions, just select them, and press the P key to pin them. Now, if we try to move
or edit them, they won't go anywhere.

Always use the pin to avoid any undesired changes in the unfolded mesh. To release
them, use the Alt + P shortcut to unpin the vertices:

Besides the pin option, if we press the IV key, a menu with a few additional options
will appear. There we will find these options:

lign Auta
Align ¥

Align ¥

e Weld: With this option, if two or more vertices are selected, we can weld
them to appear as only one vertex.

e Align Auto: Auto detects which is the best axis to align the selected objects.

e Align X/Align Y: Use these options to align a group of vertices on the
XorY axis.
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Export the unfolded mesh

When the unfolded mesh is just the way you want, it's time to export it as an image.
To do that, we use a very good script named Save UV Face Layout... Just access

the UV menu in the UV/Image Editing window, and choose Scripts | Save UV
Face Layout...

It will display a small menu, with the options for this script:

2
@, Seams from gl

Show/Hide Faces

Froportional Falloff 4
Proportional Editing o}

Weld/align
tirrar
Transform

Stitch
Limit Stitch...
tinimize Stretch
Average lslands Scale
Pack Islands

Fin
Unpin
Ureirap E
Live Unwrap Transform

Layout Clipped to Image Size
Gwads Constrained Rectangular
Snap to Pixels

Llla J[a]f]ala] v 4[]

V View Select Image

To set up the layout, we must change a few parameters, such as:

e Size: Here we can set up the size of the image. Always use a big value
to create high-resolution textures. Here are a few sizes that are often used
to export images: 512 x 512, 1024 x 1024, 2048 x 2048, and 4096 x 4096.

e Wire: The layout will be saved with the wires from all faces. This option will
determine the width of this wire.

e Object: With this button turned on, the object name will be used for the
file name.

e All Faces: This button sets up the script to export all faces, not just the
selected ones.

e Edit: With this button turned on, right after exporting the layout, an image
editing software package will be opened.
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After saving the image, we have to open it in an image editor to add the textures. Try
to organize everything in such a way that all the guidelines created by the wireframe
of the mesh object are overlapped by the texture; otherwise, we will see these lines
over the model:
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If we go back to Blender, we can apply the texture to the object and turn on the UV
button in the Map Input menu:

Mapr Input

| ] lob | Ohiest L

3 Oroa | Stick | in | Mar | Fiefl

] 4 ofs®0000 »

T 4 ofsvoooo -

— 4 ofsZ0000 o«

= 4 sizeR100 -
4 sizey 1.00 *
4 sized 1.00 3

Smart projections

The task of creating a UV mapping can be very annoying for some people because
they have to imagine the unfolded model to mark the seams. To help in this task,
there are a few tools to create the seams and unfold the model automatically. One
of them is very useful for architectural models.

The name of this tool is Smart Projections, and it's very easy to use. Just hit the U key
at the 3D View window, and choose the last option from the UV Calculation menu,
which is Unwrap (smart projections):

Frojection U Layout
4 Angle Limit: 66 4

Init from wiew 4 Island Margin: 0,000 »

Fill in empty areas
Fill Holes |
‘ Fill Guality: 50 3

Angle Limit will determine how the faces will be unfolded. Bigger angles

will generate layouts with grouped faces, and smaller angles will create layouts
with more islands. The Selected Faces button makes the script unfold only the
selected faces.
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Stretch to Bound makes the layout fit the UV layout. Island Margin determines

a limit for the UV layout to grow outside the limits of the window. And with Fill
Quality, we can set up the overall quality of the filling for the faces, if the Fill Holes
button is pressed.

See how it works, for the following model:

Select the model, and call the script. It will result in the following layout:
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Summary

This chapter showed us a way to have more control over textures with the use

of UV mapping. With it, we can create special images, which can be adjusted to fit
a face of a model. With that, we can avoid the use of tiled textures and create more
realistic textures.

Here is a list of what we have learned:

e Whatis UV mapping?

e  Why we should use UV mapping?

e The tools required to create an unfolded mesh
e Exporting the unfolded mesh as an image

e Using smart projections to create unfolded meshes faster
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Light Basics

This is the last thing about which we have to learn to make our scenes look real.
Dealing with lights can really make the difference when we have a virtual scenario
or architectural model. If you have ever worked with architecture, you must know
that a big part of a good project is the behavior of light in various environments.

A scene with a poor light setup can be unpleasant in the real and virtual worlds. Or
it can be even worse. Suppose we have a project that requires a good light, such as a
living room. A setup that makes this scene look dark can jeopardize the chances of
this project being sold.

Even being aware that a good light setup is the key to success with architectural
visualization, why do we still see a lot of images with poor lighting? The problem
with light is that every project requires an almost unique setup. This is the reason
most people think that light setup is so hard.

If you have natural skills, such as painting or photography, setting up light may be
a lot easier. What about the people who do not have this skill? Don't worry; even
without this kind of skill, it's still possible to create incredible lighting.

To make that possible, we have to focus on three things. The first is understanding
how light works with Blender or any other 3D suite. The second is to be patient!
This is especially true if we work on some complex a scene, or even worse, a scene
with no information at all about how the light should go in and out. This situation
requires a lot of testing and prototyping for lights.

The third thing, and possibly the main point that can really save a project, is
planning the light. As part of the project, you must know where all lights will be
placed, and how these lights work. For instance, a daylight lamp can generate a
unique kind of light. If we know that all lamps for our scene will be daylight lamps,
our job will be a little easier.
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But, unfortunately, it's very hard to find a project that requires visualization and
already has so many details already specified. Most of this setup part will be up
to the visualization artist to decide where and how light should be set up for that
particular scene.

This chapter covers how light works in Blender, and the different requirements
and types of setup available.

Lamps
Blender has five different types of light sources; every type has a particular effect

over the scene lighting. Before anything else, we must know all those light types and
understand the consequences of each one of them in our scenes.

The light sources in Blender are named lamps. To create a lamp, just press the Space
bar and choose the Lamp option. Then, choose the desired lamp type in the menu:

»  Empty

Group 3

Camera

Armature

Lattice

(02 |atobal =T

AR

All lamps share common parameters, such as Energy, Dist, color, and others. These
parameters are shown in the Lamp panel, which is placed just before to the Materials
panel. If you already have a light created, just select Lamp to access this panel:

- Object |12 Object K - | [@ ] [[a]o ] [auba
r’v Panels |3 |= 0|K|G|ﬁ| § J|5-73|'f'|'<:';'| | 1 |
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[#]caspat [« Distsnoo ]
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Sphere
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Neggtive | | Samples: 1
Mo Diffuse Shadow Threshold: 0.001
Mo Specular
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With the big buttons placed at the right of the preview window, we can easily switch
between light types. For instance, if you have created a sun lamp, but realize that
what your scene needs is a spot lamp, just select the lamp and press the Spot button.

Energy

Let's see how the common parameters work for each type of lamp. The first
parameter is Energy. This slider determines how strong a light is. A good value
here depends on the scene scale. For instance, for big environments, a value of
five or higher may be the best fit:

B
e

Energy = 2.0

For small scenes, sometimes we have to set up the Energy to be under 0.5, or close
to zero! Remember, this is the value that we have to fine tune when we deal with
distribution of light.

Distance

With the parameter named Dist, we can determine how far the light energy will
travel. The use of distance can have a direct impact on the energy parameter. For
instance, a lamp with a small energy and a long distance will be even weaker;

the small amount of light energy will be spread throughout this distance. A long
distance will spread more light energy, but with small distances, the energy will be
concentrated. It means that even with a small energy setup, changing the distance
to a small value will make the light look stronger.
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The next image shows a comparison between two light sources with different
distances and the same amount of energy. In the image on the left, we have a
Dist of 5 units and on the right a Dist of 30 units:

e

Dist = 5.00 Dist = 30.00

Color

All lamps, from the simplest to the most complex, have a color. This color can be
set with the color picker. Picking the right color can give the light a warm or cold
sensation. If you don't know which color to pick, choose white. Most lamps emit
light with a white color, so the chances of getting the right feeling will increase.
Here are a few examples of light colors:

e  Warm color: Red, Orange, Yellow
e Cold color: Blue, Green, Purple
e Neutral color: Gray, White, Black

BT
Select Object [t Object Mode  alld@.llal...] Tal-T~o < A
eis [c[E@]0[E] R[]
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Area
Spot
Sun
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Mo Diffuse
Mo Specular
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Kelvin Chart

If you don't have any idea about the color of the lights, try to use a very

5 good reference to pick the right colors. There is a chart named the Kelvin
Chart, which presents a scale of colors with a representation for each light

and environment type. For instance, to choose the color for Cool White

Fluorescent or Halogen lamps is easier with this chart:
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Controlling light

In addition to these options, we can choose which objects get illuminated by our
lights, and also make other choices. We can do that with the buttons placed in the
lower-left corner. Let's see what we can do with them:

e Layer: If this button is turned on, the lamp will illuminate only objects which
are on the same layer as the lamp. It can be useful to create lamps that only
generate light for a particular piece of furniture or a set of walls. Just place
all of them on the same layer and press this button.

e Negative: With this option, we can make a lamp cast negative energy. This
means to remove light energy from the scene. It's great to generate contact
shadows or balance a very strong spot of light.

e No Diffuse: Turns off the diffuse option.
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e No Specular: Turns off the specular option.

[ =]La:Spat [« Distsnon
Inverse Linear = IEnergy 1.000 Ilil
Sphere
P RI000 |
G 1.000 I |
————— (B 1.000 |
Layer
MHegative
Mo Diffuse
Mo Specular

. Naming lamps
5\ . . . . .
As with materials and other objects, we should give lamps unique,
meaningful names. Always set a name before adjusting the lamp. It will

make things easier when you need to find or search for a particular lamp.

In Blender, we have several types of lamps; each one of them can be used to generate
a unique effect on the lighting of any project:

Hemi

The Hemi lamp is the simplest light available in Blender, because it doesn't generate
any shadow. This makes the controls very simple. In fact, the only controls available
are the basics, which we have already described.

When we use this kind of lamp, it generates an illumination that simulates a cloudy
sky. This is a diffuse illumination with no shadows and a well-spread illumination. If
you want to add light energy to a scene with a constant grade, this is the right option:
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Sun

As the name says, this light tries to simulate direct sunlight. After placing the lamp,
we can control the direction of the light. Just select the lamp, and rotate the object
and aim the line to the location that must receive light.

There are only two extra options for this lamp, which are the ray traced shadows
button (Ray Shadow), and the option to turn on the creation of shadows
(Only Shadow) only:

For external scenes, this is the best choice to simulate sunlight, even when we use an
external renderer. We use it for creating sunlight for interior scenes as well. It's very
easy to set up, so use it frequently.

Lamp

This is a lamp that works like a point of light, which can cast light energy from its
center to all sides. There aren't any options for this lamp. The only interesting thing
about it is related to its distance. We can control the distance with a radius, so it doesn't
work like a directional light. Just place it at a point, and it will illuminate all around it:
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The best application for this lamp is dark corners that need extra light. Because this
is the only lamp which is not directional in Blender, every time we need a light that
illuminates all around its position, choose the Lamp type.

Area

This type of lamp consists of a plane that can generate light. It's perfect to fit at a
window or door where light should go through. It is a directional light, so we can
change the target, select the lamp, and rotate it with the R key. Place the line that
represents the target where you want the light energy to be cast.

When we choose this type of lamp, there are some options related to Area lamps
only. The first one can specify the Size for this lamp. To change the Size, we use
the selector pointed to in the following image:
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In addition to the Size, we can change the quality of the shadow. This is set up
using the Samples option. With more samples, we have better shadows, but
greater render time:
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Spot
Just as the name says, this lamp creates a spot of light. This is perfect to represent a

wide range of light sources with conic shapes. And, this is a directional light source,
which allows us to point to the objects or areas that may receive light.

Compared with the other light types, spot is by far the most complex lamp type in
Blender. We have a variety of options for shadows and to generate volumetric lights:

Lamp [ #]Laspet [* oistaoon r|  [EEEREN [Spetsi7soo I |
| Burshadow | [Spoter 0150 il |
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Sun G 1.000 I | Ea o £ =
Hemi B 1.000 | ! Soft Size 1.00 ]
Layer
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Megative |
: Halo Thrashald: 0.001 |
Mo Diffuse
o specua —

Let's see how we can use each option to interact with our scenes and produce
better lights:

¢ Ray Shadow: With this type of shadow, we can create a very defined and
accurate shadow. The shadow will have a well-defined border, which is
perfect to simulate artificial light sources in open spaces. This happens
because in open spaces we don't have surfaces to bounce the light rays and
create a fuzzy shadow. To use this type of shadow, just press this button.
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e Buf. Shadow: The other option to generate shadows is with a Shadow
Buffer. This type of shadow is not as accurate as the Ray Shadow, but is
much faster to render. We can set up the quality level of this shadow with
the ShadowBufferSize option. A bigger value will result in a better shadow.
Most times, we use the shadow buffer to generate shadows, because with
this it is possible to create fuzzy shadows, which are generated in closed
environments by bouncing light rays at walls and other surfaces:

e Square: The spot lamp has a circular projection shape, which can be switched
to a square projection with this option.

e Halo: With this option, we can create volumetric light to give a more
dramatic look to any environment. For instance, if we have a church model
and want to create a light that comes into a big window and want to show
the light rays coming through the window, this is the best option.

Volumetric shadows

As we said, the best option to generate volumetric shadows is the Halo button.
Because it has a lot of options to set up, let's see how it works with a church model.
The first thing to do is place a Spot Lamp pointing to the interior of the scene.

Set up the camera view to visualize the window inside the environment:
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Now, we turn on the Halo option and set up a few of its parameters. Let's see how
they work:

e Samples: With this option, we can adjust the number of samples used to
generate the volume light. Higher values create better lights, but increase
the render time.

e Halo Step: This option controls the sampling frequency. With values above
zero, the light rays will be interrupted if they find an obstacle in their way.

e Bias: This option sets the shadow bias, to avoid artifacts generated by the
shadow calculation.

e Soft: Here we can set up how soft the borders of the light projection will be.
High values generate soft projections, but with a longer render time.

The bad thing about volumetric lights is that almost every parameter or option
increases the render time. If your scene is complex, be careful when this type of
light is required.
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See how the volumetric light gives a more dramatic look to the render in the
following image:

Camera view and Volumetric light

~ Suppose you set up a spot lamp to generate volumetric light, but nothing
Q is happening at the render. Try to change the camera view, because it's a
key point in the generation of this effect. Sometimes a simple rotation is
enough to make the effect stronger for a particular view.

Soft shadows

All light types in Blender can generate soft shadows, which is a feature added in
the 2.46 release. Actually, only one light type can't generate soft shadows, which is
the Hemi Lamp.

These soft shadows can be set up in a small menu, available in all lamp types. Before
the release of Blender 2.46, only the Area Lamp could generate this kind of shadow.
Now, even a light type such as the Sun Lamp can generate these shadows. It works
by simulating the existence of an Area Lamp, only just for shadow-casting purposes:
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ik

daptive GMC
[ Samples: 1

OnlyShado

[ Layer || Threshold: 0.001 |

Shadow

With the first combo box, we choose the method used to generate the shadows. The
Adaptive QMC is the fastest for detailed scenes. With Adaptive QMC, the samples
used to generate shadows are created incrementally to best fit the scene.

Below this option we can choose:

e Samples: Increase this value to make the shadows look better. But, high
values can increase the render time as well.

e Threshold: This value controls the size of the shadow. If we increase the
value of the threshold, fewer samples will be calculated for the shadow,
making it noisy.

Lighting exercise
Now that we know about all light types in Blender, we will do an exercise to see how

a light setup is done entirely with the standard lights of Blender. For this exercise,
the scene used will be the solarium used for most of the examples of this chapter.

The model is quite simple and consists of an apartment with very big windows:
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Before we do anything, let's plan how we will add the light to the scene. Because the
environment has big windows, and the image will be simulating daylight, most of
the light energy will enter the environment through the windows. Sunlight will be
the main light source, and the only light casting a shadow.

With that in mind, we can plan the light for our scene. The camera position is defined
and represented in the following image. The sunlight will be created by a Sun Lamp
placed behind the camera on the left side of the 3D model:

Sun Lamp

+
Camera

This Lamp is set up with energy of 0.30 and a slight yellow color. The Ray Shadow
button is turned on to make this light to cast shadows.

If we render the scene now, the image will show some areas with a weak light energy
and some completely dark. We have to simulate the light energy that comes in from
the big windows. To do that, the Area Lamp is the best option.

[230]




Chapter 10

With an Area Lamp, we place the light emitter to fit the area of the window. Just
create the lamp and change the area light shape to Rect. And then, use the SizeX
and SizeY options to change the size of the lamp without changing the energy. If
you don't want to face troubles with the energy of this light type, avoid the scale
transformation to change the size of the Area Lamp:

Dist: 11.00

Rect =
< SizeX 10,00 ¢
4 SizeY 21.00 »

0o

Layer
MNegative | |
Mo Diffuse

[Gamma 1.000 S |

Let the shadows be turned off for this lamp. Place it in such a way as to fit the
window size. Remember to point the light towards the interior:
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Place another lamp on the other side. This new lamp will add light energy from both
sides, where a big window will let the light come into the scene:

Camera Light

Both lights should be set up to have energy of 0.50. If we render the scene, we will
see the following image:

T
—
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The light is starting to look good, but it requires more energy to get even better. We
have two choices; the first one is to increase the energy for all lamps, and the second
is to change the exposure for the scene.

Let's change the exposure, because it will enable us to increase the energy and make
the scene brighter quickly. The controller for the exposure settings is located in the
panel named World buttons:

2| A [@]o [Global

FEIFE

[=][Wo:World [x]F]

Blend

Paper HoR 0.057 1 ZeR 0.1001!

R TR HoG 0.2216] ZeG 01001

HoB 0.400 s ZeB 0.10
AmbR 0.0 |
AmbG 0.0 | [Exp 0.00 | |
AmbE 0.0 | [Range 1.0 41 |

There we will find the Exp slider. If we change this slider to 0.60, we will make the
image more sensitive to light energy and the overall rendering brighter:

|/
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Summary

We have learned how the light system of Blender works and when we must use

a particular light type. In addition, we saw that all light types share common
parameters, such as energy and influence area. What makes every light type unique
is how it generates shadows and the way it casts light energy, which can make our
life easier in some cases.
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Radiosity and Ambient
Occlusion

In the last chapter, we saw how to use lights in Blender. Now it's time to learn how
the advanced lighting features of Blender work. The advanced lighting of Blender
is based on two main techniques, named Radiosity and Ambient Occlusion. Both
techniques give us better results for lighting environments, with less planning and
lesser light sources. But, that comes with longer render times, because the major
effort to generate good lighting now will be of processing time.

Which one of these methods is the best? When should we use Ambient Occlusion
and Radiosity? To answer these questions, we have to first see how they work.

Global lllumination (Gl)

When we use a standard method of illumination, light sources emit rays that stop
when they hit a surface. And that's it! When the light ray finds a surface, it simply
stops. If a surface is not touched by any light rays, it will be a black surface in the
render. We have to set up the lights and their position around an object or scene to
distribute light sources to make sure all surfaces get the right amount of light rays.
This setup is the key to building good lighting. But, it requires a lot of work, and
sometimes a bit of artistic touch to set up a scene. Most people don't have this kind
of artistic feeling or even the patience to stay focussed on a single scene for a long
time just adjusting lights.

To aid such people, there is a method to distribute light energy through an
environment named global illumination. This method is based on the bouncing of light
energy on the surfaces of an environment, which is what happens in the real world.
The light rays don't die when they hit a surface, they bounce and reflect, illuminating
large areas just with this bouncing action. Depending on the amount of bouncing, a
single light ray can illuminate a large surface, just with the bouncing energy.
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In addition to the simple bouncing, there are some physical aspects of light and
materials that can influence the result, such as the light or surface color. The lighting
produced by a white light source is, of course, white. But when this light hits a red
wall, the bouncing light will be red. With a standard light setup, we will have to add
ared light near this wall to simulate the emission of red light energy. But a global
illumination system can do that automatically, avoiding a complex setup in

big scenes.

It looks as though a global illumination system is the best thing for us, right? Well,
before using this kind of light system, there are a few points that must be clarified.
The first thing about global illumination that we have to know (even if it looks
easier to use), is don't think that a scene will be created without any kind of setup.
It requires some setup, but it will depend on the method and renderer used.

Sometimes, it can be even more complex to set up a scene with a global illumination
method, depending on the number of parameters and area that must be illuminated.
Another important aspect is the amount of processing power required, which can
make the process an impediment on some old computers. To build good lighting for
a scene, the process is heavily based on mathematical calculations to determine the
direction, amount, strength, and other aspects of light bouncing.

This means that a global illumination method requires fast hardware with a lot
of RAM and a good processor to reduce render times. Otherwise, it will result in
a long render:

Standard Render Engine Global lllumination Render

The bottom line is, with a global illumination system, we have a simpler setup of
lights to achieve good illumination. But it will require a longer render time.
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With this in mind, we can say that both Radiosity and Ambient Occlusion are
methods of global illumination. We can't call the Ambient Occlusion a full GI
method, but it works with the same concept, with a longer render time for a
better illumination.

In addition to the use of Radiosity and Ambient Occlusion, we can use a GI method
with an external renderer, such as YafaRay. We will learn how to use YafaRay in
the next chapter.

Radiosity

With Radiosity, we can generate good light for animations and games, because
most of the illumination is processed just once, and stored as some kind of paint
on the surfaces. Where can we use Radiosity? In Blender, this global illumination is
primarily used for interactive presentations created with the Blender Game Engine.

Another interesting thing about Radiosity is that we don't use lamps to generate
light for our environments. With this system, we use an object named "emitter"
to generate light rays.

The way to create these so-called emitters is to change the Emit properties in the
Shaders panel. For instance, if we want to create a plane, that generates light energy
for Radiosity, we must apply a material to the plane and then change the color

of the material to match the light color, and then increase the Emit property. The
Emit option will work just like the Energy option for lamps, with high values
generating a brighter illumination:
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[Lambet  2](Rer .00 ] || Tangent v |

Mirrar Transp

‘CDDKTUIT i”ﬁpchEUU -l—‘ Trashadow|
[Hareso 10— || oniysnag

* \ Cubic
Select the GR: Exclusive | Bias |
- Tralu 0.00 | SBias 0.00_| |
Ilght sources Amo 0500 s |Emitn4so M|
LBiag 0.00 ]|

0w FREke

lew Select Object [ object Mode = &laosa =] FHHHHHH[E] (@) S~ raneis [e][EH[@[t]

[237]



Radiosity and Ambient Occlusion

Let's see an example with a simple room. Just place the emitting object where you
want the light to be placed. If the project requires more than one light, duplicate the
object until you get the right number. When they are placed at their right positions,
apply or create the material, with the Emit property adjusted to something greater
than zero:

Before we start to actually do the Radiosity illumination, there is something we
have to do. Double-check all the objects involved with the scene. The normals of

all faces must be pointed towards the camera. If any normal is pointing away from
the camera, the surface will look black. To change and ensure that all normals are
pointing in the right direction, select all the objects in Edit mode, and in the Editing,
panel press the Draw Normals button. It will make the normals appear as a small
blue line, coming from the center of all faces:
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To change their direction, use the Flip Normals button in the Mesh Tools menu.
Or, select all faces, and press Ctrl + N to recalculate all normals and aim them
to the outside direction of the 3D model.

When all normals are pointing in the right direction, we can start to simulate the
Radiosity solution. To do that, open the Radiosity buttons option. There we will
find all buttons and options related to the Radiosity:
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The process to generate illumination is simple; just select all objects in Edit mode
and press the Collect Meshes button. When we press this button, all meshes will
be temporarily converted to Patches, which are the objects manipulated by the
Radiosity engine. These patches are made of triangles or square faces that can
emit light energy.

Make sure that you have the View mode configured as Shaded (Shift + Z) to view
all the details for the illumination. To start the calculation, press the Go Button.

It will start the process and it will continue the calculation until the algorithm
produces enough convergence. But, we don't have to wait that long. The calculation
will update the light in the 3D View. By the time the light solution meets our
requirements for the project, if it looks visually solved, stop the calculation.

To stop it at any time, press the Esc Key:
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See that we now have an image with light information stamped on all surfaces.
Because the light is stamped with the default settings, we can see a lot of pixels on all
surfaces. To make the lights smoother, press the Gour button. With the Gour option,
the big squares in the left image will be smoothed and will mostly disappear, as the
right image shows. The effect is very similar to what we get with the Set Smooth
and Set Solid options in the Editing panel:
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Solid - Gour

After we create the light distribution with Radiosity, it's not possible to change
anything in the scene. If you need to change something, press the Free Radio Data
button to make all objects editable again.

If we really want to have control over Radiosity, we must learn a few commands and
what their controls do:

Max iterations: With this option, we can set how many iterations the
Radiosity solution should run. The default value is zero, but we can set it to
a lower value. If it's set to zero, we will have to manually stop the calculation
by pressing the Esc key.

Hemires: This is a value that determines the quality of the Radiosity. If you
need a better light distribution or smoother shadows, increase this value.

Convergence: When we start the Radiosity solution, there will always be
some portion of unshot light energy at the scene. This parameter can set
the minimum value before the solution stops for this unshot energy.

Mult: This option sets the multiplier factor for the light energy. Higher
values will generate a brighter scene.

Add new Meshes: Press this button to generate a new Mesh object with the
color information from the Radiosity solution. The new mesh will have a
material with the light information ready to be rendered. We will also be
able to change the colors with the Vertex Paint tool.

Replace Meshes: This option does exactly the same thing as Add New
Meshes, but with the difference of replacing the original objects with the
new, and illuminated meshes generated by the Radiosity solution.

Go: With this button, we can start the Radiosity calculation.
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As we can see, the Radiosity option is best-suited for interactive visualizations, but
not for printed presentations or video. For that, the best choice is to use Ambient
Occlusion or another global illumination tool. The main reason is the better quality
of shadows and the overall surface smoothing, which will result in a pixelation effect
with Radiosity.

In the next image, we can see a comparison between the light generated by the
Blender standard light system, Ambient Occlusion, and Radiosity:

Default Render

Ambient Occlusion Radiosity

With Radiosity, one thing with which you have to be careful is —always try to set
up and adjust the color of your materials. Their color is what will define almost all
reflections and soft shadows generated by light bouncing off surfaces.

To use the Radiosity for rendering, just press the Radio button in the Scene panel.
It will enable the Radiosity information to be considered for the final render. If you
leave this button turned on, you won't have to calculate the Radiosity again. For
instance, to render an animation, you won't have to change anything. The Radiosity
will be calculated automatically for each new render:
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Vertex Paint

If you are not happy with the Radiosity solution generated by Blender, there is an
interesting way to improve the lights and shadows generated by the calculation.
Because the information for the Radiosity is stamped on all surfaces as vertex colors,
we can literally paint these colors if want to improve the solution.

To do that, just select the model and enter the Vertex Paint mode:

Mode:
A Weight Paint
% Tewture Paint

int

& Sculpt Maode
£ Edit Mode

4 Object Mode
Ect Mesh | &

slofe[of@l [@=[sk] [ 1

In the Editing panel, choose from all the tools available to paint the vertex of the
model. For instance, if the shadows in a scene are not so great or need a bit more
color, just select the desired color from the selector and adjust the Opacity and Size

for the brush.
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Hold and drag the mouse cursor over the faces that you wish to paint. It will add the
color information to the faces:

ROG7E

GO710 | #dd

B 0000 | SetvC ub

Ll

[Cpacity 0,627 | Bl
Size 25.00 I Lighter
Darker

#ll Faces | verex Dist [N, Spray

[ et 4 Mul 100 -[4Gamma 1.000+ |
[=]MECube [ F [oB:Cube |
Verex Groups raterial

4 1mat1 #| 7
V Panels |@|E|w| % (00|

)@ 4@ 1) [olessa_-) B

Paint | #vertex Paint

= Wiew

Use it as much as necessary to improve the lighting. By the end, we will have a
scene prepared for interactive visualization. If you want to use Radiosity to light a
scene for print, be aware that your scene may need a lot of work and adjustments to

present a good light.

Ambient Occlusion

The Ambient Occlusion is the best way to simulate a global illumination environment
for architectural visualization without the use of any external renderer in Blender.

It works in this manner —when we turn on the Ambient Occlusion option, the
background of the scene will randomly cast light rays to the center of the scene. When
a light ray hits a surface, it stops. It will make objects near each other block rays that
would otherwise hit each other, causing shadows to be cast. The surfaces will be
stained with the shadows, which will create the effect of a global illumination render.

It will give us a better lighting, but, of course, a longer render time for any scene.
To use the process is very simple. We just have to set up the Ambient Occlusion

menu, located in the World panel:
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The menu is very simple, with only a few parameters. There is a button named
Ambient Occlusion, which turns on the Occlusion effect.

When the button is turned on, we have to set a few parameters. There are two

main occlusion methods, which are the Raytrace and the Approximate. All images
generated by the Raytrace Ambient Occlusion have a common characteristic, which is
the noisy aspect of the images. This aspect can turn them into higher or lower quality
images and increase the render time. With less noise in the image, we have higher
quality and render time. To control the amount of noise in the image, we use the
number of Samples. With a high number of Samples, the longer the render will take,
but our renders will get less noisy. The occlusion method named Approximate uses

a technique that can create noise-free renders, which are suitable for animation. The
following image shows a comparison between scenes rendered with both methods:

T \_

Ambient Occlusion Approximate
Samples =7 Ambient Occlusion
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For architectural visualization stills, the best option is to use Raytrace occlusion:

Samples =2 Samples =5

The main parameter of Raytrace Ambient Occlusion, which controls the level of
noise for the render, is Samples. The value of Samples always starts with 5, but we
can increase this number up to 16, which is the best quality. It's very rare for a project
to require a number above 10 the Samples. This setup already results in a very good
render quality.

For testing purposes, we use a Samples value of 2 or 3. This will result in a very
grainy image, but with a very fast render time.

Let's see how the other parameters for the Ambient Occlusion menu work:

¢ Max Dist: With this parameter, we can set up how far the light rays are cast.
If we set up the Dist with a high value, it will make the light go even further,
resulting in a brighter scene.

e Use Falloff: Setting up a distance for the light rays is not enough to make them
work. To use the distances, we have to turn on this button. When the button is
turned on, surfaces located far from the light source will be less illuminated.

e Add: With this option, we will create light energy to be added to the scene.

e Sub: Here, we can set up the Occlusion to remove light energy from the
scene. If this button is turned on, remember to place a lamp at the scene, or
the render will result in a black image. This option is good for night scenes
and environments that require a lot of shadows.

e Both: Here, we can use the Occlusion to Add and Remove light energy
from the scene.

e Plain: The three buttons placed at the bottom of the menu determine the
color of the light. With this option, we can choose the light rays to be white.
In most cases, this is the best choice for the Ambient Occlusion, which
reproduces most light sources, such as the sun or artificial lamps. Unless
the project requires a different light source, choose this option.
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e Sky Color: If a white light source is not enough for your project, we can set
up the Ambient Occlusion to use the Sky Color. This is the color used as
the background. If you want to simulate a clear sky, try to set up a light
blue as the background color. For alien environments, such as Mars, use
a redder background.

e Sky Texture: To use something more complex as the light color, such as
a texture, we can use this option.

e Energy: Here, we can set up how strongly the light rays will hit the
environment. It works exactly the same as the energy parameter in
the lamps. High values will result at a brighter scene.

It's all about finding the right setup for a scene, so let's see how we can set up both
indoor and outdoor scenes.

Approximate Ambient Occlusion
1
< Use this occlusion method only for animations, because it's not as good
for lighting as Raytrace occlusion. But, if you want to use the method,
adjust the Error value to control the quality of the render. With low

values, we have better occlusion effect but slower renders.

Outdoor scene

When we have to light an outdoor scene, the setup will be extremely simple, with
only a few lights. In most cases, we will need only two main light sources, to
simulate the sunlight and a small fill light. The fill light will make the darker areas
of surfaces a bit brighter, because the sunlight will hit the surfaces only on one side:

[247]



Radiosity and Ambient Occlusion

Take a look at the scene given as an example. It has a small model with a museum.
To light this scene, place a Sun lamp right at the position of the Sun. And then, place
a lamp or Hemi at another side, to make it work as does a fill light:

Remember that the position of the light will depend greatly on the camera view.
That's why we always have to decide where the camera will be before placing the
light points. When the lights are placed, just run a small setup through the Ambient
Occlusion options:

[248]



Chapter 11

Al

-~
Q The only precaution we have to take is to choose the camera position

Ambient Occlusion for Outdoor scenes

This is the scenario where the setup for Ambient Occlusion will be easier.

before doing anything. If your scene has any special requirements, such as
a specific sun position or time of the year, it may require some changing
of the position of the lights.

Indoor Scene

An indoor scene is a bit more complex to set up, because the lights can react to a lot
more surfaces and other factors. Similar to the outdoor scene, we have to determine
where the camera will be placed before starting to work on the light. When the
camera is placed, we must answer a few questions to set up all light sources for

the scene:

How will the colors of the surfaces interact with the light?
Is the main light source for the scene a natural or artificial light?
From where is the sun coming into the scene?

How strong are the artificial light sources? How many of them are placed at
the scene?

How will the windows or doors interact with the light sources?

Is there any piece of furniture with material that can change the way a light
source works?

How big is the scene?

If we can answer those questions, the setup of all lights will be a lot easier. But what
if we can't? Well, the answers for those questions should be in your project if it is
already completed. What I meant is —look at the answers before you start to make
tests for light. You should use a 3D environment such as Blender to test concepts. But
these concepts require a minimum level of planning; otherwise, it will turn out much
like a guessing process. And, believe me when I say that this kind of process can and
will consume a long time.
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Take a look at the following scene. The lights are placed in such a way as to simulate
the sunlight coming in from a window:

{1 Lamp

When we take a look at the setup for the Ambient Occlusion and the lamp, we can
see that a lot of adjustments are required to fit the scale of the scene:
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4

Measures and light

K Always use the same measurements for all scenes. It will make the light
Q setup process a lot simpler. If you always use the same units, when the
lights needed to be placed, you will already know the right values for
energy and the Ambient Occlusion settings.

Working with interior light is a very complex subject in architectural visualization.
To successfully reproduce the light for an interior scene, you should start by
observing light conditions in closed rooms. With these observations, you will

be able to reproduce the light by adding lamps with a small amount of energy.

A good exercise would be to find some good tutorials or images of interior scenes,
even if it's created with another 3D software package, and recreate it with Blender.
Because it's a general subject in architectural visualization, you will be able to
reproduce these tutorials in Blender.

If you want to try the results of a global illumination solution, just go to the next
chapter, where we will learn to use YafaRay.
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Summary

In this chapter, we have learned how to use the Radiosity and Ambient Occlusion
options to create a better illumination for our scenes.

With the Radiosity option, we could generate a lightweight solution to create shadows
and interactions between elements. The light is distributed at the scene using a realistic
energy distribution, with the light rays bouncing off the objects' faces.

Even being a great solution, the illumination generated with the tool is used mainly
for interactive animations.

For more sophisticated illuminations, there is the Ambient Occlusion option. With
this tool, we can simulate a global illumination environment, creating a smooth
light solution.
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Global lllumination with
YafaRay

What is YafaRay? It is an external renderer, which works well with Blender.
Actually, it's the external software that presents the best integration with Blender.
We can even call YafaRay directly from the Blender interface using a script. With
YafaRay, we can use tools and features that aren't available with the default Blender
renderer, such as global illumination and a very fast ray tracing. There are some
other effects that we can do with YafaRay that we can't do easily with Blender, such
as caustics and creating self-illuminated objects.

In the last two chapters, we have learned the tools and techniques to illuminate our
scenes along with a wide range of options. If you tried them, and felt that they were
too difficult with which to create a good illumination, use YafaRay and its global
illumination render system. When we use it, the light rays emitted by lamps will
bounce off the surfaces of our models.

But, there is a price to use YafaRay, which is that the consumption of resources
from the computer is higher. So, if you base all renderings on a global illumination
solution, be ready for long render times.



Global Illumination with YafaRay

In this chapter, we will take a look at examples of renderings created with YafaRay,
such as the ones shown in the following images:
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These are good examples of what we can do with Blender and YafaRay, and we will
see in detail how to set up each scene to create both images.

Because it's an external renderer, the first thing we have to do to use YafaRay is to
visit the official web site and download a copy of YafaRay.

Installing YafaRay

When we get to the YafaRay website (http://www.YafaRay.org), there will be a
download area where we can choose to download a copy of YafaRay compatible
with our operation system. Don't worry; they have versions for almost all major
operating systems, including Microsoft Windows, Linux, and Mac OS X.

Before the installation of YafaRay, we have to download and install Python in our
system. In some cases, like with the Mac OS X, the system already has a Python
version installed. But for most Windows systems, the download will be required.
Because the integration between Blender and YafaRay is made by a script written in
Python, if we try to use YafaRay without Python for rendering, nothing will happen.
For Blender 2.49, we must download Python 2.6.2 from http://www.python.org.

Only after installing Python can we install YafaRay. After installing the YafaRay
renderer, nothing will happen. YafaRay is a command-line renderer, which can only
be used from the command line. To make things a lot easier, there is a way to call
YafaRay from the Blender interface with the script.

Troubleshooting YafaRay installation

The installation of YafaRay can be painful for some people, because, in
some cases, the files won't be placed in the right folders. If you don't see
M a YafaRay exporter in the Blender scripts window, look in the Blender
scripts folder and for a find a file named yafaray ui.py.Ifit's not
Q in the scripts folder, find the file and copy it to the scripts folder.
The scripts folder is usually at /appdata/Blender Foundation/
Blender/.blender/scripts/ for Windows users. For Linux users it
isat /usr/share/blender/scripts/. For Mac OS X, itis at /usr/
local/share/yafaray/blender/.
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Blender and YafaRay

To use Blender and YafaRay, we only have to open a new window in the Blender
user interface, and change the window type to Scripts. In the Scripts window, we
will find the YafaRay exporter in the Render menu item. Another way to call the
YafaRay exporter is by using the Render menu, located at the upper part of the
interface. Both options will only appear if YafaRay is installed on your system. If
they don't appear, run the installer again:

Update Menus

Wizards
Image
IR
Themes
System

* ¥ vy v r

Render @ LuxBlend v0 BRC3H Exporter
Object 7 WafaRay Expart 0.1.1

Misc VafaRay Export |
tesh

Matetials

Inport

Export

Anitation

B

When we call the renderer, a panel with options to set up YafaRay will appear:

L T e s | anen

| REMDER | | Render anim | | Render view |

“afaRay Settings

| objects || matera || wore || settings |

Select a tab from above.

~  Scripts |<- ||:|| | : |afaRay Export 0.1.1 A
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To simply start a rendering with YafaRay, press the Render button. But, in order
to create a better illumination and use advanced materials, we have to change
a few settings in two key panels, which are the Settings and Material panels.

YafaRay setup

The setup of a render in YafaRay is made in four different panels, which controls
individual aspects of our project. We can access each panel using the second row
of buttons in the YafaRay exporter interface:

| RENDER | | Render anim | | Render wiew | | RENDER | | Render anim | | Render view |
“afaRay Settings “YafaRay Settings
| Ohjects | | Material | | ‘World | | Settings | | Ohijects | | Material | ‘ World | ‘ Setlings |
Light settings Material settings
Light: Lamp hfaterial
| Always show active object |
soint = [raterial =| [ Fram active object |
Light color | Material Preview
Settings
taterial type: shinydiffusemat =
Caolor [ ]
hdirtor color: | |
[Fidiimn caflnmtinm 1 nO0 il
| RENDER | | Render anim | | Render wiew | | REMNDER | | Render anim | | Render view |
“afafiay Settings “afaFay Settings
| Ohjects | | Material | | Warld | | Seftings | | Ohjects | | Material | ‘ World | ‘ Settings |
World settings Render settings
Backaround settings Rencler set
[Set1 =] [Mame: Set1 |
BG color: ] Method of lighting
[Direct lighting =
Wolumne Integrator Direct lighting settings
General settings
[ Raydepth: 2 | [« Shadowdepth:2  »]
[Gamma: 1,508 | [G.ln: 1.500 el |
| Clamp RGE | [ Transparent Shadows |
| Clay render | [Threads: 1! |
| Resultto Blender | | Buto save |
Draw render params Output ta XL
A8 settings
I 1 10 oot i, 1 con o |
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Here is what we can do with some of their parameters:

Objects: This panel can change the properties for individual objects such as
cameras, lights, and meshes. For instance, we can make an object emit light
energy or change the behavior of a camera.

Material: Most of the parameters for materials in YafaRay come directly from
the Blender standard materials. But, we can change a few settings especially
for YafaRay, such as the material used for rendering, with a few presets.

World: Here, we can change the way our environment will look, and even set
up a sun or moon to be present at the scene.

Settings: From all of the panels, this is the most important for global
illumination rendering, because it is here that we change the settings
for rendering with photorealistic quality.

Let's take a look at how to work with each of the panels in greater detail.

YafaRay objects

With the Objects panel of YafaRay, we can change the way objects will behave
during the rendering. The panel changes depending on the type of object that is
selected, showing options related to the nature of each selected object. For instance,
the options related to mesh objects will be different from light sources. We see

an image showing the options for the Object panel when a light is selected in the
following screenshot:

| REMDER | | Render anim | | Render view |

VafaRay Settit

| Ohjects Material || World || Settings |

Light settings
Light: Lamp

[Paint =
Light color: |
[ Fower: 1.0 |
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Cameras in YafaRay

The use of cameras in YafaRay will give us a few more options for architectural
visualization than the standard Blender camera. Right after we select a camera in
the 3D View and open the Object panel, we will find several projection options for
the camera. The default camera for YafaRay is the perspective, which will give us
the projection of lines with vanishing points. Following is an example of the Camera

type selector in YafaRay:
| FETNLCER | | FETIOET d[mn—l_l_mw-'_

“afaRay Settings

Camera type ]| word || setings
architect

angular
orthographic

perspective

g‘
Depth of field

[disk1 =] [Bokeh Rotat/ ]
] ]
I
|

[ Aperure Size: 0.000 [uniform =
[+ DOF Distance: 0.0

[Ohj:

[ Calculate distance |

In addition to the perspective camera, we also have another three camera types:

e orthographic: With this camera, the view of the scene will be similar to the
one we get in one of the orthographic views of Blender such as the front,
right, or top views. All lines and projections from the image will be rendered
without the perspective effect.

e angular: Here we have a type of camera that simulates a spherical projection.
Our image will be deformed to fit into a sphere.

e architect: When this type of projection is used in the active camera, the result
will be a rendering with the vertical lines perfectly parallel to each other.
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The following image shows an example of the architect camera projection compared
with the perspective and angular types:

Perspective

Architect
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From the four types of cameras in YafaRay, we will primarily use the architect and
perspective types for architecture, because they produce the most common type of
projection used in visualization projects.

Lights in YafaRay

To use the YafaRay lights, we can use the same lights with which we are used to
working in Blender, with the difference being that they will be exported to YafaRay
with new properties. Each time we select a light source in the 3D View, and open the
Object panel in the YafaRay exporter, the options related to this light for YafaRay
will appear. Depending on the light type created from standard light types in
Blender, we will see different light types in YafaRay. The only light type in Blender
that doesn't have any related light in YafaRay is the Hemi.

The options available to set up the light types may change a bit, depending on the
light selected, but some of those options remain the same. For instance, all light
sources have a Power slider and a Light color picker. Other light sources also offer:

e Make light visible: With this button turned on, the light source will be
visible in the rendered image

e Radius: A few light sources, such as the Sphere type, can be sized to any
value with this option

e Samples: This is a value that controls the quality of the light. High values
produce soft light

| RENDER || Renderanim | | Render view |

WafaFay Settings

| objects || Material || wore || setings |

Light settings
Light: Lamp

[Sphere 2
Light color: [ |
[ Power: 1.0 |
[ Radius: 1.00 | [Samples: & = ]
[ Make light visible |
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Selecting a Lamp

When we select the Lamp light in Blender we will have two types of lights available
in YafaRay, which are the Point and the Sphere types. The first one is a very simple
light that functions as a small point that casts light to all sides. It has the basic light
setup options.

In the Sphere type, we have a light source that looks like a sphere and can be used
to create globes of light. It has, along with the basic light options, a button to make
it visible, and the Radius slider to choose how big the sphere will be.

Selecting a Sun

The Sun lamp in Blender is the best option to simulate direct sunlight in architectural
visualization projects. And in YafaRay it's no different. In fact, with YafaRay, we
have two options to simulate direct sunlight. The first one is the Sun that has
primarily two options, which are the Power and Angle. With this last option, we
will set the angle of the cone projection that will generate the sunlight. It controls

the softness of the shadows produced by the sun:

| REMDER | | Render anim | | Render view |

“afaRay Settings

| Ohjects || hAaterial || World || Settings |

Light settings
Ligght: Larng

[Sun =
Lighit color: [ |
[ Power: 1.0 |
[ Angle: 0.500 | [Samples: § =1 |

The second option that we use to work with Sun is Directional. Both lights
try to simulate sunlight, but with Directional, we have light projection using
a cylinder instead of a cone. The cylinder can be set up as an infinite cylinder
or a semi-infinite cylinder:

| REMDER | | Render anim | | Render view |

‘afaRay Settings

| Ohjects || MAaterial || World || Settings |

Light settings
Light: Lamp

[ Directional =
Light calor: [ |
[ Power: 1.0 |
[ Irfinite | Radius: 1.0 |
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Which one is the best for architectural visualization? It will depend on the model
that we want for the project. Both models basically differ in the way they generate
shadows, because the Directional is based on the parallel projection of rays. This
will generate hard-edged shadows on the scene. With the Sun model, we have

a cone projection, which will generate soft shadows on the scene.

Selecting an Area

By selecting an Area Light in Blender, we will only have one option in YafaRay,
also named Area. The light principles in both lights are the same, and they work

as a plane that can cast shadows. This light type can produce soft-edged shadows,
and appear on reflective surfaces such as glass and mirrors. If you want the light to
appear on the render as well, make sure the Make light visible button is turned on:

| REMDER | | Fender anim | | Render wiew |

“afaRay Settings

| objects || material || wong || setings |

Light settings
Light: Lamp

[Area =]
Light calar: [ ]
[ Pawer: 1.0 ]
[ Makelight visible | [Samples:& & ]

Selecting a Spot

The selection of a Spot lamp in Blender will result in a Spot light in YafaRay, and
they share several properties. All settings to control the Spot size and parameters
remain in the Blender interface, with only the options to control the Power and color
of the light in YafaRay. This light behaves exactly the same way as the Point light
from the lamp options, with the difference being that we have directional controls:

| REMDER | | Render anitm | | Render view |

‘afaFay Settings

| objects || material || wore || setings |

Light settings
Light: Lamp

[Spat =|
Ligght color : |
[ Power: 1.0 |
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Mesh light in YafaRay

If none of light types in YafaRay will fit in a project, we can always use a Mesh object
as a light source. Select an object in the 3D View, and in the Objects panel of the
YafaRay exporter script, choose the Enable meshlight button. This will make the
object emit light rays from all faces:

| RENDER | | Render anim | | Render view |

“afaRay Settings

| owects || materal |[ wore || setings |

Meshob ject settings
Obiect: Cube

| Enable meshlight |

Meshlight color: | |
[ Double Sided [ Power 1.00 |
[Samples: 161 |
[ Enable volume |

This option can be used in several architectural visualization projects to simulate
light bulbs or neon lights. Every time we have to use lights with odd shapes, the
Meshlight is a great option to model any type of light source.

If the light is made out of planes, make sure that the Double Sided button is turned
on to make the light emit energy from both sides of the face.

YafaRay materials

The setup and use of YafaRay materials works in a very similar way to the lights in
Blender, where we have to create the object in Blender and change the settings in the
exporter script. In the Material panel in YafaRay, we won't create any materials, but
take materials created in Blender and add the parameters related to YafaRay to add
advanced properties, such as transparency, to the surfaces.

The first step to set up materials in YafaRay is to select an object that already has a
material added in Blender. If we open the exporter and go to the Material tab, we
will see the Material options, such as the ones shown in the following image:
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| FEMOER | | Render anim | | Render wiew |

WafaRay Settings

| objects || Material || wond || seftings |

Select material b“flater*ia] settings
name Iaterial

[ Ahvays show active object |

*Material =] [ From active object
Iaterial Preview
| Show Preview BTSSRI |

Select the material
from active object

Material preview ]
Material selector

Refresh Preview
Settings
Material type: | shinydiffusemat %

Calor: |

|
tdirrar color: | |
[Diffiuse_reflection; 1.000 1]
[Mirror strength: 0.000 ! |
[Transparency: 0.000 [ |
|
|
|
|

[Translucency: 0.000 [

[Transmit filter; 1.000 I
[Emit; 0.000 [

[ Fresnel

[Mormal (Lambert =

In the upper part of the panel, we will find the Material selector and the preview
window. By default, only the materials from the selected object will be displayed on
the panel. When the material is selected, we can start to work with it by choosing the
material that will be used in our object. There are five types of materials available:

e shinydiffusemat: This is the most useful material of YafaRay, which can be
used for almost all surfaces. We can create mirrors, fabric, and many
other materials with this option.

o glossy: With this material, we can create materials that have blurred
reflections, including some plastic surfaces and some types of wood
or waxed floors.
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e coated_glossy: This material is the same as the glossy material, but with
an extra layer of a reflective surface above the blurred material. It's a great
option to simulate metals such as car paint.

e glass: As the name suggests, we can create all sorts of transparent materials
with this material.

e Dblend: This material can mix two different materials to create another one.

Creating diffuse material for a wall

To create a simple diffuse material for a wall, we have to only set up a
shinydiffusemat material with the Diffuse reflection set to 1. This slider
controls the amount of light that is reflected by the surface:

| &lways show active ohject |

[Material =| |  From active ohject |

Material Presiew

| Show Preview  EEERITIE |

Fefresh Preview

Settings
taterial type: [ shinydiffusemat =

Color: |

Mirrar color: |
| Diffuse reflection: 1.000 ]
[ Mirrar strength: 0,000 |
[Transparency: 0.000 [ |

Creating a mirror

Using the shinydiffusemat material, we can create a mirror surface with the Mirror
strength slider. If we set the slider to the maximum value, the surface with the
material will reflect all light and behave like a mirror:
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Material settings
haterial

[ Always show active object |

[Material =| [ From active object

Material Preview

[ Show Preview ST

-

-

Settings

Material type: [shinydiffusemat z
Color: |

Mirrar color: |

[Diffuse reflection: 1.000
[Iirrar strength: 1.000 I
[Transparency: 0.000 [ |

[Translucency: 0000 ! |

Creating semi-transparent fabric

If the material to be used is similar to transparent fabric in curtains, we could achieve
this effect by using both the Translucency and the Transparency sliders:

Settings
Material type: [shinydiffusemat =

Colar: | |

tdirror calar: | |
[Diffuse reflection: 1.000
[Mirrar strength: 0.000
[Transparency: 0.166
[Translucency: 1.000
[Transmit filter. 1.000
[Emit: 0.000 I |
| Fresnel |
[Mormal (Lambert) =
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Creating blurred reflections

To create blurred reflections and materials, we should use the glossy material

and sliders to control the amount of the reflection. The Glossy reflection parameter
will set up the strength of the reflection, and the Exponent, the strength of the
blurred effect:

Material settings
MWaterial
| Always show active object |

[Material =| [ From active ohject |

Waterial Prewview

| ShowFPreview  INEEERINE |

-8

Settings

Material type: [glossy -
Diff. color: [

Glossy color: [

[Glossy reflection: 0.6563 I

[Exponent: 189.74
| £ |
| Anisotropic

Creating glass

One of the most common material types in architectural visualization projects is
glass. To create glass in YafaRay, we choose the glass material and set up the type of
glass that we want in the project. One of the most important parameters of the glass
material is the IOR. This is the index of refraction, and will set up how light will be
used to change in velocity and direction once inside the transparent material:

|
|
[ Diffuse reflection: 1.000 1]
|
|
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Here are a few common parameters for IOR for transparent materials:

Water: 1.33
Glass: 1.5
Plastic: 1.4

Material settings
haterial

| Always show active object

[ Material =| | From active object |

Material Prewview

| Show Praview  EETFERRIT

[Transmit Filter; 1.000

| Dispersion Power: 0.00 |

Settings

Material type: [qlass =

Absarg. colar: | |

[Absorp. Distance:1.00 | |

Filter calor: | |

Mirror calor: | |

[I0F: 1.50 [ |
|
|
|

| Fake shadows

Mappable texture slots, Yafaray < - Blender:
Burng < - Mar
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Using textures with YafaRay
The textures setup in YafaRay comes from Blender parameters and tools. In fact, for

each material in YafaRay we have a small list at the bottom of the panel showing
how to map the material with Blender:

Settings

Material type: [ shinydiffusemat &

Colar: | |
Mirrar calar: | |

[Diffuge reflection: 1.000 1]
[Mirrar strength: 0.000 | ]
[Transparencu: 0.166 —-— ]
[Translucency: 1.000 1]
[Trangmit filtter: 1.000 1]
[Emit; 0.000 [ |
[ Fresnel |
[Mormal (Lamber) =~

Mappable texture slots, Yafaray <— Blender:
Burnp < - Mor

Diffuze < - Col
Mirrar < — FRayMir
Transparency < — Alpha

Translucency <- Translu

For textures based on bitmaps, the secret to making them appear in YafaRay is to add
them using a UV Map. If the texture is not applied to the surface using a UV Map,
it won't appear in the YafaRay render.

YafaRay render methods

The actual rendering process that uses global illumination techniques is set up

in the last panel of YafaRay named Settings. This is where we can choose from

four different methods to start rendering our architectural visualization projects.
Each method has weak and strong points that make them more useful in different
situations. For architectural visualization projects, we often use only two of the four
methods available in YafaRay, because they will render scenes with the best quality
in both of the most common types of visualization for architecture, which are the
interior and external views:
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| FEMDER | | Render anim | | Render view |

“YafaRay Settings

| Ohjects || taterial || Warld | Setftings |

Render settings
Fender set
[Set1 2] [Mame: 31 |
Method of lighting
[Photon mapping =

Fhoton zettings

[ Depth 5 ] [ Use background ]
[ Fhotons 500000+ | Caustic mix 100 |
[ Diff_radius 1.000 » ] | Search 100 |
| Finalgather [ FG bounces 3 |
[ FG samples 16 | Show map |

General zettings

[ Raydepth: 2 | [ Shadow depth: 2~ |
[Gamma; 1.50me | [G.In:1.800 s |
[ Clamp RGE | [ Transparent Shadows |
[ Clay render | [Threads: 1! |
[ Result to Blender | | Auto save |
L Alpha on autosavesanim, |

The two methods used in architectural visualization projects are Pathtracing and
Photon mapping. The other two methods aren't used in architectural visualization,
because one of them has only the basic features of raytracing already available with
the Blender internal renderer, which is Directional. The other method, which is
Bidirectional is still experimental and can produce strange results in complex
scenes, which is the Bidirectional.

In the rest of the chapter, we will take a look at two scenes and learn how Pathtracing
and Photon mapping can help us achieve a good light setup for architecture.

Rendering an interior scene

For interior scenes, the best option is the Photon mapping technique that generates
light by casting rays from all light sources on the scene. When a lot of rays hit the
surfaces of the scene, they leave a Photon mapping that is used to generate the
light. Because it needs the surfaces to create the mapping of photons, indoor scenes
can generate the best results with fast mapping generation.
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For instance, let's examine a scene like the one shown in the following image. Notice
that we have a light source made by a sun lamp:

This scene is perfect for the Photon mapping method because it is an indoor scene,
and made with lots of walls and surfaces. A map of the photons cast by the light
sources in this scene would be created really fast.
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Here are the settings used to render the scene:

| FREMDER | ‘ Fender anim | ‘ Render wiew ‘

‘YafaRay Settings

| oujects || materiar ||

Waorld H Seftings ‘

Render settings
Fender set

[Set 1 =| [Mame: Set |

Method of lighting

[Photon mapping

Fhaotoh settings

| Depth 12 | T

[ Fhotons 500000 |

Caustic mix 100

| |
[« Diff radius 1.000  »] | Search 100 |
| Finalgather [ FiG bounces 3 ]
[ FG samples 16 ] [ Show map ]

General settings

[ Result to Blender

[ Raydepth: 2 [« Shadow depth: 2+ |
[ Gamma; 1.5 0 [G. In: 1.500 me) |
[ Clamp RGE | Transparent Shadows |
|
|

Auto save

| Alpha on autosavesanim.

| Draw render params

|
|
|
[ Clay render | [Threads: 1 4
|
|
|

Output to %ML |

Ak settings

| A passes: ¢ | [« A& Pixehwidth: 1.500 » |
[ &8 samples: 3 | [« &apinc. samples: 2 > |
[mitchell =| [« &A Threshaold: 0.0500 » |

The settings used to create the render will set up how the rays will be cast from the

light sources, and how many times they will bounce over each surface:

e Depth: How many times the light rays will bounce.

e Photons: Number of photons that will be used to create the Photon mapping.
If the lighting of a scene is too noisy, a way to improve the light is increasing

this value.

o Final gather: This is a technique used to improve the Photon mapping.
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The final result for this scene can be seen in the next image:

Rendering an external scene

For external scenes, the best option in YafaRay is the Pathtracing method, because of
the way it works to generate the scene. The light rays are cast from the camera and
will bounce until they reach a light source on the scene. For indoor scenes, this could
be a very long time, especially with small light sources. But, for outdoor scenes with
the background acting like a light source, it can be a really fast process.
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Let's take a look at a render created with Pathtracing. For that, we will be using the
scene shown in the following image:

Following are the settings used to render the scene:

| REMDER | | Render anim | | Render view |

“afaRay Settings

| objects || Material || wond | [ setings |

Render settings

FRender set

[Set1 =] [Mame: Set1 |
Methad of ighting

[Pathtracing =
Fathtracer settings

4 Depth 12 > oL

< Path samples 2568 »| | Mo Recursion |

General settings
[« Raydepth: 2 »] [« Shadowdepth: 2 »]
Gamma: 1.50mss | [G.In:1.800 sesi—— |

[ Clamp RGE | [ Transparent Shadows |
[ Clay render | [Threads:1 = ]
| Result o Blender | | Auto save |

Draw render params | | Output to XML |
A4 settings

[« A8 passes 2 | |4 AA Pixelwidth: 1.500 » |
[« a&samplessd  »| [« A& inc samples:2 »|
[mitchen 2| [« aa Threshold: 0.0500 » |
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Compared with Photon mapping, the settings available in Pathtracing are quite
simple to choose. We have an option to choose the amount of times that each light
ray will bounce until it finds a light source in the Depth parameter and the sampler
that determines the render quality. A high number of samples will generate a less
noisy image.

The final result of this render is showed in the following image:

Summary

In this chapter, we have learned how to improve our images with the advanced
features offered by YafaRay. With these features, we can produce images on surfaces
using global illumination options, such as photons and light reflection.

Here is a list of subjects learned in this chapter:

e Choosing YafaRay as render engine for Blender

e Setting up the basic parameters of YafaRay

e Using the YafaRay global illumination settings

e Setting up some of the materials available in YafaRay

e Choosing the best method for indoor and outdoor scenes in YafaRay
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Animation for Architectural
Visualization

From the beginning of the book until now, we have only worked with static images.
But Blender can offer us a lot more than static images, if we start to work with

its animation features. Showing a project with an animation makes a very strong
impression on any person, especially for selling purposes. And Blender can offer us
an extra feature, which no other 3D package can —interactive animations. Yes! With
the integrated Blender Game Engine, we can create interactive animations. This
enables the people who have to validate your project walk into all environments,
and have a full virtual experience of your project.

This is a great feature and tool for anyone working with architectural projects.
Additionally, we have the standard features in Blender to work with linear
animations. So, let's get started with the animation basics and go further into
how to make small movies of your projects.

Animation

When we have a project with an animation, and want to show it to someone, the best
solution to produce this animation is a walk-through. This is a very simple type of
animation, where we have to work only with the camera position. In this animation,
the camera goes through the entire project, simulating a walk into the building

or environment.

Because we work only with the camera, there won't be any requirement to learn or
work with more advanced animation features, such as armatures or bones, which are
used to make character animation.
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Even though it's simpler, we have to take some time before the production of any
animation, to prepare and plan all steps to avoid any troubles or rework. Planning
an animation can really save you a lot of time and if well executed, can even show
you how to improve or even not to go ahead with the animation.

Planning the animation

The first thing to plan for the animation is to make a small storyboard, or to trace

the path of the walk-through, where the camera should pass. It's important to know
exactly what you want to show in the animation, because, as you will see, the time
required to build an animation and the long render times required, make an animation
a very expensive type of media for presenting a project.

After choosing the path where the camera should be moving, the next step is

to identify the places where the camera should stop or turn around, to show a
particular area of the project. This can be done on a paper or any type of media
where you can make some notes. A storyboard can help too, but it's not very useful
to make a storyboard for an animation aimed at an architectural visualization:

Title

Intro Birds Eye Front view
Frames 60 Frames 150 Frames 150

Animatic

The basic plan of an animation is great to lead you to exactly what you need to show,
for your client or the development team at the office. But there is something that
can't be predicted with the planning done with a storyboard or 2D project. It is the
timing for the animation.
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In addition to the technical challenge, setting up the right timing for the animation
can be a very difficult task. A very common mistake for artists who don't have
experience with animation is to try to guess the right timing in the 3D View and not
in the rendered animation. Sometimes, the artist sets up the animation and waits
for some hours to finish the render, only to discover that the timing is not right. The
animation is too slow or too fast.

Don't be afraid to spend a lot of time fine-tuning the animation. It's perfectly normal,
and it probably will happen with you. Finding the right timing for the animation can
take more time, even more than light setup. Just as with light setup, with the proper
time and practice, you will find the solution for the timing in a shorter time.

A good solution to avoid this kind of mistake is to make an animatic! This is a very
simple type of animation. It's exactly the same animation that you will create for the
main animation, but with simpler shapes, lights, and textures. Because the objective
here is to validate the timing only, no other visual aids are required.

Here are a few tips on how to build an animatic:

e Replace all models on the scene with primitive shapes such as cubes

e Remove or decrease the light quality

e Don't use global illumination

e The animation for the camera should be exactly the same as the final render

e Remove all textures or advanced materials from the objects, such as ray
traced reflections

With these guidelines, a very simple animation can be created. In addition to the
simplicity, there is another important thing about the animatic — the render time
required to make one is very short.

Because the render time is short, if the animation requires any type of adjustment,
you will be able to make the camera move faster or slower, and validate it again with
the same speed. And, for the final render, there is big chance that everything will
work exactly the way you want.

A great way to create an animatic is with the Render this window button. It's located
on the right side of the 3D View header. If we hold down the Ctrl key and press

this button, a very simple render will be generated. The Ctrl makes Blender render
an animation.
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The animation will be generated with the same view type as the object is shown in
the 3D View. For instance, if we set up the object to be displayed as wireframes, the
render window will be generated like this:

View Select Ohject | % Object Mode =] [@ =] [mlalo] e [alona

Save time with the planning

Some people think that creating these types of pre-production animations
~ or plans are a waste of time. They go straight to the animation production.
Q The point of doing this preparation is to save time, and not be surprised

after a long render with a bad camera move or too slow a movement.
Always pass through this preparation, and there is a strong likelihood
that you won't have to rework the animation ever again.
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Animation and frames

How does an animation work? Before we start to create animations with Blender,
let's understand how the process of creating a linear animation works. The result
of an animation created with Blender is a video file, such as an AvI or MoV file. For
interactive animations, we will create an executable file.

To make a video file, a lot of still images are rendered and played in order. That's
the reason which makes an animation so time-consuming. If we think that one single
frame can take something around thirty minutes to render, an animation with fifty
frames can take about twenty-five hours to render! Now, do you understand why it
is so important to plan the animation?

How many frames are required to make an animation? It depends. In most cases, for
a smooth animation, we use a rate of twenty-four frames for each second. That's the
frame rate.

Here is a list of common frame rates used for animation:

Animation type Frame rate (FPS)
CG Animation 30 FPS
Film 24 FPS
Animatic 10 FPS

Keyframes

If we want to create any kind of animation, we must add and manipulate keyframes
in Blender. To understand what a keyframe is, we have to think about how the
animation is formed. All animation is made of a series of frames, rendered in order
to create a motion image. When a series of images are played at a rate of twenty-four
frames per second, we will have the appearance of motion.

With keyframes, we can set up the properties of an object at a specific point in the
animation. For instance, we can set up a camera to be at the entrance of a house in
Frame 1 and then outside of the house, a hundred meters away, at Frame 400. What
will happen when we hit play? Because the camera is placed in different positions and
frames, the animation will automatically move the camera between the two positions:

Keyframe - Keyframe

Frame 1 Frame 400
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We won't have to do anything else; it will all be handled by Blender. All we have to
do is to set up where the keyframes should be, and the properties of the object. For
us, the main properties that we have to set up are the position, rotation, and the scale
of objects.

Interactive Animation

because all animation will be interactive. Because it is interactive, the user
will decide where the animation should go and what the camera should
be seeing.

.“Q For interactive animation, it won't be necessary to set up keyframes,

Creating keyframes

To create keyframes in Blender, we have to select the object which will receive the
keyframe, and press the I Key. When we do that in the 3D View, a menu will appear
for us to choose the proper keyframe type:

Insert Key

Rot !

Scale

LocRot
LocScale
LocRotScale
Rotscale

Yisualloc
YisualRot
YisualLocRot

Layer
Available

For each type of transformation or even attributes of an object, there is a specific
keyframe. Let's see what some of them mean:

e Loc: Keyframe for position

¢ Rot: Keyframe for rotation

e Scale: Keyframe for scale

o Layer: Keyframe for layers
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There are some options that blend different keyframes as shortcuts to mark
properties for Loc, Rot, and Scale at the same time. For instance, if we choose
the LocRot option, a keyframe for the position and rotation will be added.

Before we add any keyframe for an object, we have to place the playback head at
the desired frame where the keyframe should be placed. To do that, just use the
navigator pointed to in the following image:

-

ect Object | RObject Mode = @ | (B]a o] [an
ool ([@alv] [ 1

| | | e |M

For instance, if we want to add a keyframe for an object in frame 10, then we have to
move the playback head to this position. To move it, just click and drag the number,
or click once and type the number of the frame:

vose =] (& 1 [@ ] [BIATG
wsle [ |

REMDER
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When the playback head is in the right position, press the I key, and choose the
keyframe type. Always remember to place the frame before adding the keyframe,
because it can alter the animation or the way all properties of your object change.
A very common mistake is to add keyframes without changing the position of the
animation. It will cause the keyframes to be added at the same position, which will
not make an animation.

For a camera animation, always use the following sequence to add keyframes:

e Place the playback head at the right position.

e The second step is to edit and adjust the object. For instance, alter the size,
position, or orientation of the object.

e After the previous two steps, add the keyframe to the object to build
the animation.

Timeline

There is a window named Timeline, which was created to help with the animation
process. With this window, we can easily add, move, and change the timing of
animation. To make the process even easier, we can open and adjust the window
to make it appear on the interface horizontally:

El Text Editor
s fudio Window

Yideo Sequence Edito
Uwflmage Editor

= ML& Editor

& ection Editor

I Ipa Curve Editor

HE 3D view

L|$HE_—¢|V Wiew Select Ohbject kObjectMDde
rv Panels |@|@|J|T€L|G|E| |E|‘S|”\/‘|

r
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The organization of the Timeline is very simple, as the next image shows:

Playback head Active Frame selector

¥ (10} Camr =

G

=] (@ [@ [ NE[AT0[o [awea =] FHFHHFH@) ] (@]

Select  Ohject |‘l:0bject hode

Previous Frame

Start and End Frame Play Last Frame
; 20 30 40 50 B0 7 0 a0 100 1 120 130 i 1 150 I 170 180 180
¢ ¥ view Frame Playback [P Start 1 endzso | [ 10 | [ed[s] e ] o] o] o]
B~ rares ol@[ola0l@ [@lolv] [ 10 | f
First Frame NextFrame Autokey

e Start: With this option, we can set up the frame where the animation
will start.

¢ End: Here we can set up the frame where the animation will end.
e Play: Press this button to start the animation.

¢ Next frame / Previous frame: These buttons allow us to navigate through
the animation, frame-by-frame.

o First frame / Last frame: If we have to jump to the beginning or end of the
animation, we can do that with these two buttons.

e Automatically insert keyframes: Here we have one of the most useful
options for the timeline. When this button is turned on, the keyframes
will be added automatically when we change a property of an object.

Use the Autokey option to make animations faster. Just turn it on and make the
changes required to an object. For instance, place the playback head at the required
frame, and then change the property of the object. The keyframe will be added
automatically. For the next keyframe, change the frame to the next position and
then change the property of the object again.

With this sequence, you will create a complex animation in a short period of time.
Always use this window to help in the process. But even with this window, we will
have to make some adjustments later, because the motion or sequences won't always
be created the way we want.
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Managing keyframes

Sometimes we may want to manage the keyframes used to build an animation, such
as moving, erasing, or duplicating these keyframes. To do that, we can use a window
named NLA Editor. There we can select each keyframe and do almost anything that
we can do in the 3D view with 3D objects. For instance, we can move, rotate, and
erase a keyframe:

Keyframes

a0 100 120 140

-20 o 20 40 0
kV Yiew Select  Marker  Strip @

The process of doing that is very simple, and uses the same shortcut keys used
for the 3D view. Of course, the only thing that we can't do in the NLA Editor
is a rotation:

e Right-click: Select a keyframe. If you want to select multiple keyframes, just
hold the SHIFT key while you click on the keyframes

e G: With this key we can move the keyframes
e S:If we select one or more keys, we can scale them with this shortcut

e  X:Just select the keys that you don't want anymore, and press X or Del to
erase them

IPO curves

When we edit our animations, sometimes we will have to fine-tune the motion

or adjust the rotation speed of the camera. The nature of the motion generated by
keyframes is based on curves, and not on straight lines. If we want to edit this kind
of animation, we have to use a special kind of window named Ipo Curve Editor.
With this window, we will have total control over keyframes and the curves over
time, because we see the animation in a graphical environment:
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B8 video Seqguence Editor
v/image Editor

= ML& Editor

- ¢ action Editor

e Editor |
30 view 100 120

This graphic allows us to choose several animation channels, which contain their
own curve types. All those channels are placed on the right side, and we can add
curves and keyframes to almost any property of an object. To select a channel, just
click with the right mouse button over the name of the channel, and the curves for
this property will be showed in the curve editor:

0 20 40 B0 80 100 120 140 160 180 200 220

b < = view select Marker curve (X [@[%obect | [#]<[P.obipo x[F|
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The curve is shown with the display of time on the horizontal axis, and the property
value on the vertical grade. For instance, when we select the LocX channel, the curve
for the motion of an object will be shown with the frames on the horizontal axis and

the location on the x axis on the vertical grade:

I 20 40 B0 a0 100 120 140 160 180 200 220

‘v View Select Marker curve |X[®@[%onect =] [#] =[iPobipo [x[F

R Showing multiple curves

If you want to show more than one curve, just hold the Shift key
while you click on the channel's names.

If we want to add new points to the curve, hold the Ctrl key and left-click on
the place where you want the new point to be added. We can do that as much
as we want, and the new points will be added:
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Editing the curves

To edit a curve, we enter an Edit mode for the selected curves. If we select one
channel and press the Tab key, the nodes of the curve will be shown as Bezier nodes,
and we will be able to move and edit the curves. Only one curve at a time can be
edited. If you have multiple channels selected, only the active curve will be edited,
which will be the last one selected.

The curve can be edited with the same shortcuts used to edit objects. With the G, R,
and the S keys, we can move, rotate, and scale the curve points. Hold the Ctrl key
to add more points.

If you need more precision, such as putting a node at a specific position, press the
N key to open a property menu. It will allow us to place a node at a specific position
on the curve editor:

Using curves

You may be asking yourself, why should I use these curves? Well, there are a lot of
uses for these curves. An animation may require a more sophisticated movement
than a simple linear translation. If we want to add ease in or out on the movement,
we have to use curves.
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Let's see an example of that. Take a look at the following curve for a linear motion:

-40 -20 0 20 40 B0 a0 100 120 140 160 180

¢ = view select Marker Point % [®[%onject =] [#] <[ip-0bipo x| F|

This curve will generate a linear motion with no acceleration or changes in the
motion. If you ever have seen this type of animation, you will know that this kind
of motion is very artificial and doesn't give a natural feel for the animation. We have
to add some ease of the movement. It can be done with the curves.

Let's change the curve, so that it looks like the following one:

=50 0 50 100 150 200

v View Select Marker Puint@hhﬁomect = [#] =[iP-0bmpo [x[F|

[290]




Chapter 13

The motion of the object or camera will present a small decrease in the speed of the
motion at the end of the animation. It's an effect named ease out, which will create
the sensation that the camera is slowing down the motion as it gets closer to the
destination. It's a more natural feeling than just linear motion.

Animating a camera

The most common animation that we will create for architecture is camera animation,
which consists of using the movement of a camera to show a building. To create an
animation such as this, we must have at least one building and one camera to start:
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Place the camera where you want the animation to start, and add a keyframe. If the
camera will only translate, add a Loc keyframe:

Insert Key

Fot
Srcale

LocRaot
LocScale
LocRotscale
Rotscale

Yisualloc
YisualRot
YVisualLocRot

Layer
Available

{13 Camera

~ view Select Object | Object Mode = | (€8 | [@

a

Glalo]

ooo
+—

Change the current frame to the next keyframe position. If the camera translation
requires 2 seconds, use 60 frames to get to keyframe 2. So, change the current frame
to 60, and place the camera where you want, and add another Loc keyframe.

And it's done! Just place the mouse over the 3D View and press Ctrl + Alt + A to play
the animation.

Adding a target

Animating the camera may be a difficult task without the use of a target object,
especially if the camera has to be aimed at a specific part of the project. In Blender,
we can add an Empty object as the target of the camera, and make the camera
always look for this object.
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Add an object named Empty, from the toolbox. Then, select the camera first and
Empty last. When the two of them are selected, press the Ctrl + T to add a TrackTo
Constraint to the camera:

TrackTo Constral
LockTrack Constraint
Cld Track

It will make the camera to always look for the Empty object. Now, we can animate
and manipulate the camera in all directions, and it will keep focusing on Empty:

Frame 1

This tool works for all objects. Use it every time you need the camera to be
aimed somewhere.
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Rendering animation

The main purpose of making an animation is to create a video file, which requires

a different approach to render the file. Before anything else, we have to know how
many frames will be rendered to create the video. It's important, because Blender can
only render animations with a predefined number of frames. To set up the start and
end frames of an animation, we can use either the Timeline or the Anim menu in the
Scene panel:

nels [G[HO[E[CW] WE[S] [ 1 ]

Ahirn Farrnat
o] Game framing settings FaL
=) ANIM | : = _g | Tae
=1 Sizei: 800 » |« Size 600 - | s
r Do Sequence 100.00 | &spy': 100.00 Preview
| Do Composite PC
I5% | FAL 1649
E PLAN " rt: 0 ] FAND
0 Stat | End 250 [Set code [FFS:25 [ 1.000 | FULL
. | Step | B Faﬂ'ﬂ RGEA | HD

After we set up the start and end frames, the next step is to choose the file type. For
most animations, we choose the AVI or MOV file formats. If you want to output the
animation for a video format with a high quality, choose the MOV format. In addition
to the format, we have to choose the compression format for the video as well.

What's the best compression type? The focus of this book is not to describe how
to compress video, but we can suggest some popular compressors:

e MOV files: For this kind of file, choose the H.264 or H.263 compression
types. If you want to create a video file with the highest quality for
post-production, just choose none to create a video with no compression.
It will generate a huge file, but with no loss of quality.

e AVlIfiles: With this file type, we can choose three different options for
the AVI. The first one is named AVI Codec, which allows us to choose
compression for the video. It's very useful if you want to publish the video
over the internet. Just choose Xvid or Divx for a good compression rate. The
next type is AVI Jpeg, which stores the files as a sequence of jpeg images. The
compression is very good and it maintains the file quality. This type of file
is primarily used to play animations inside Blender in the Video Sequence
Editor. The last one is AVI Raw, designed for post-production, because it
doesn't compress the video file.
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After the file type is selected, the last step is to press the ANIM button. When this
button is pressed, Blender will render the animation with all the frames that we
set up:

T e e T v T _
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— Do Sequence | A
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B Step: 1 | B

If you don't like where the animation file is being saved, we can alter the default
folder where Blender saves this file. Just select the location where you want to save
the file in the place pointed to in the following image:
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Video Sequence Editor

When we finish a project for an animation, the result sometimes is a set of video files.
For each scene or shot, we render a new video file. Unless you want to select those
files and play them individually, the overall project should be presented as a single
piece. For that, we have to merge all video files into a single presentation.

For this task, Blender has a tremendous advantage, because it has a built-in video
editor, which allows us to edit and merge these files without the need of video
editing software.
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To open the Video Sequence Editor, we select it with the Window Type selector:

E| Text Editor

"'.-‘ audio Window
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Editing video
Now that we know how to open this window, let's add and edit video files to finish

our animation. For instance, suppose we have an animation made up by three video
files, and we want to merge all those files into a single sequence.

In this window, we can mix other types of media with the video files; the most
common being audio files for soundtracks and images. With image files, we can
create slideshows of renderings, adding a soundtrack and making a high quality
presentation for our projects.

Let's take a look at how it works. Right after we open the editor, the next step is
to add the media to edit. This is done with the Add option in the menu:

Effect

Audio (RANM)
Audio (HD)

Scene
Images
kovie
0.1 10 11 20 rovie + Audio (HD)

-V Wiew Select  Marker i Refr
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Here are descriptions of the media types we can use:

e Movie: With this option, we can select movie files such as AVI and MOV.

e Audio: Here we can choose audio files. For instance, we can choose a WAV
file to add as a soundtrack.

e Scene: If you have separated your animation into scenes in the same Blender
file, it will be possible to join them in the Sequencer. Choose this option, and
then pick the scene by name. At the end, we will be able to render all scenes
as a single animation.

o Effect: Along with the media types, we can add a few effects to make our
animation look more interesting. For instance, we can add a PNG image
over an animation, and make the background of the image transparent:

Add
Subtract

Audia (RAN)
Audia (HD) Multiply
Scene Cross
Images Gamma Cross
Mavie Alpha Qver
tovie + Audio (HD) Alpha Under
arker m Strip l_/ L\_l :I_pha Cwer Drap
ipe u
o @ELE [ oo
Transform I
i ‘ E Color Generator L
. Speed Control L
Do Sequence | E Plugin... L
Do Composite | et s [:

When we add a media type, such as a movie, into the sequencer, it's then named

a strip. Right after choosing the file or scene, we will have to place the strip in the
sequencer. To transform a strip, we use the same shortcuts we used in the 3D View.
For instance, we can move a strip with the G Key. All the other shortcuts are the
same ones used in the 3D View for:

e Select

e Transform
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e FErase
e Edit

il mE 0 1

& 5 4 5
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—

Just as in a 3D model, we can edit a strip. This is used to set up the timing for an
image, because a movie already has a defined timing. It works this way; right-click
on a strip to select it, and then right-click again on the left or right arrows of the strip.

When one of the arrows is selected, press the G key, and move the mouse to change
the timing of strip:
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With the left mouse button, we can change the location of the playback head. This
playback head is used to place the animation at a certain frame. If you want to split
a movie into two or more parts, the playback head will mark the place used as
reference to cut the strip.

Select the strip, place the playback head where you want to cut the movie, and press
the K key. It will split the movie into two separate parts:

tps0001_0040.a%

On the left side of the sequencer, we can see a few numbers, which are related to the
channels of the editor. They function as layers, where we can place a movie or image
in front or behind another media file.

Preview the video

We can see a preview of the video while we edit the strips. For that, open a new
division in the interface and choose the Video Sequence Editor. Then, we can
choose the Image Preview option in the header. Now, we won't see the layers
of the sequencer, but a preview of the current edition:

Image Preview:
L2 Histogram

Chroma Vectorscope
Luma Wawveform

2 3 4
= View  Select ' Marker  Add
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Effects

Now that we know how the sequencer works, we can edit our previous animation
and make it into a single file. And to make things even better, let's add a watermark
at the top of the video.

The watermark image has to be in an image format that supports alpha channels. For
instance, we can use PNG or TGA files. For this example, we use a PNG file, which is
added in a channel above the video file. When it's placed, select both strips and add
an Alpha Under effect:

1 | cimpilogo.phy

0| Alpha Under:

. Blendér+¥atara
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Other great effects for the sequencer are the Glow and Wipe. The first one makes the
image brighter and the last one creates a wipe effect for slideshows and transitions.
The Video Sequence Editor is really simple to use, but gives Blender a unique power
to edit and manipulate video files that almost no other package provides.

Meta Strip

When we work with several strips in a project, a good practice to organize our
workspace is to group all strips together. This way we won't get lost in a maze of
video files. The group of strips is named a Meta Strip in Blender, and to create one,
just select more than one strip, and press the M key.
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The difference between a Meta Strip and a normal Strip is that we won't visualize all
strips of the videos, just a single block:

Meta Strip

D o o e o [
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But, if we need to edit a strip from a Meta Strip, press the Tab key. It works the same
as the switch between Object and Edit mode.

Exporting the video from the Sequencer

To export the sequence to a video file, we only have to turn on the Do Sequence
button, right below the ANIM button. If this option is turned on, when we press
the ANIM Button the Sequence will be rendered:
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Interactive animation

The difference between a regular animation, created for a video file, and an interactive
animation is that here we won't have to set up keyframes. The goal is to create a simple
game, where someone will walk and even interact with a virtual environment.

Most 3D suites can't create this kind of simulation by themselves, but Blender can!
It's because Blender has a Game Engine, which allows us to use physics simulations
and of course, create games.

For architectural visualization, it's very useful to create an interactive walk-through
into a project. It's extremely simple to build this simulation, because it will involve
only the animation of the camera, and not of characters or complex interactions. So
all we have to do is prepare the environment, textures, and lights. Then, we set up
the camera movements to respond to keyboard commands.

And guess what? We can do all that without the need of a programming language.
Everything is managed by something named a logic brick.

Test drive the Game Engine
To call the game engine, just press the P key. If you do that without the
proper setup of the scene, everything will look simpler, but the animation

won't start. Just press Esc to exit the game engine.

Logic bricks

These so-named logic bricks are small menus located in the Logic panel. To open this
panel, press F4, or use the button with a small "Pac-man" icon. This panel displays all
options related to the game engine manipulation in Blender. The use of these bricks
is simple; we just have to choose options and parameters, and then connect the bricks
with a simple drag-and-drop action.
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Before we start to work with the bricks, let's understand the different types of bricks
and how they behave. There are three types of bricks named Sensors, Controllers,
and Actuators:

[3 ] > view _solect_opject Ao = ona | FHFHHHH(@] [ @]
= panels (@[] [0 ]@]

| static =| Actor [ Ghost | Invisible [Advances | Sensors sel Link Controllers

[ Cube [ mad | [

| Add Property |

Sensors

This type of logic brick is used to gather information from the keyboard, mouse,
or the scene. For instance, if a user presses a key on the keyboard, or two different
objects collide on the scene, an event may happen. Or something may happen

to an object constantly, without intervention from the user or anything else.

With this brick, we can send messages to the Actuators every time a specific
event happens.

Controllers

Here we have a brick that controls how the action required from the sensor must be
applied. We can use an expression, python script, or simply logic controllers, such as
OR and AND. For our use, we will primarily use the OR and AND controllers.

Actuators

With this logic brick, we will actually specify what the object should do, or what
action must be executed when the sensor brick sends the "signal". There are a lot of
different options available, such as move an object, apply torque, change visibility,
call a sound file, and much more.

For us there are some particularly useful actions. What we have to know about
the Actuators is that they do the action for the interactive animation. The sensor
identifies a specific event, and with the Actuator, we can set up the object to do
an action, such as move, jump, or play a sound file.
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Walk-through

Now that we know what every type of logic brick does, let's start to build our own
interactive animation. Before we start, we must prepare the environment. These two
steps will guarantee the quality and accurate display of our scene:

o To set up the light for the scene, we use Radiosity to make shadows and
simulate some kind of global illumination. If you don't remember how
to do that, just check Chapter 11.

e For the textures, all of them have to use UV Mapping to be shown in
the Game Engine. If you don't remember how to do that, just check
Chapters 8 and 9.

If you have textured your scene for rendering, you will probably have to work on the
textures again. It's a completely different production environment, and it's very hard
to reuse textures and lighting for the game engine. If you want to test the textures,
just try to visualize them with the textured mode in the Blender 3D View. If a texture
doesn't show up there, it won't appear in the game engine either.

When the light and textures are all set up, we can go work on the interaction. The
first thing to do is to place the camera at the starting point. If you don't have one,
create the camera, and right-click on the camera to select it.

When the camera is selected, go to the Logic panel, and add a Sensor brick. Choose
the Keyboard type of sensor for this object:

Sensors
Actuator
Joystick
Message
Ray

Randam
Propery
| Radtar |&|a [Global =] P
Mear

Callision
Tauch

act [NEAA State |

-~ = |sensor _
|« 0 +| Level|Tap| Inv| @
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Right after choosing this brick type, we have to set up what key will act as a trigger
for this sensor. To do that, press the button placed right next to the Key option.
When you press this button, a message saying Press a key will appear. Then,

press a key on the keyboard:

SENS0rS gl Link State|

Camera Aol
% |Keyhoard = |sensar iv}
"]« £0 »| Level [Tap| Inv |
Key Uparraw Al keys |
Hold | | @
|LogToggle:
[Target:

For instance, if we press the Uparrow key, a message is displayed showing that this
key was selected. After that, add a Controller brick and choose the AND type. It will
connect the trigger, which we set up with the sensor brick, to the actuator. When the
user presses the up arrow, we want the camera to move forward. So, we have to add
an Actuator brick, and choose the Motion option.

This actuator presents six types of forces available to us. We will use the Loc and the
Rot, which will change the position and the rotation of the object, respectively.

There are three columns to alter the values for the x, y, or z axis, respectively. In our
scene, to move the camera forward, a positive force in the y axis is required. So we
alter the value in the Loc line, and in the second column. Increase the value until it
reaches 0.20:

Actuators Sel s Link State|

Simple motion

@ Loc « 000 » [« D20 & L
Rt o« 0.00 % [« 000 |« 0005
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How do we know if it works? Press the 0 key to see the active camera, and then press
P. It will start the game engine. If everything was done correctly, when we press the
up arrow key, the camera will move forward. Repeat the same steps to create the
actions to move the camera backwards and sideways. If you want, set up the camera
to rotate when the user presses the right or left keys. This way, his/her view will
always be pointed to the front:

Sensars Caontrollers Actuators Act State
L Camea IXTH L Camera ______ IEXTH m
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[« £ v Level|Tap| Inv Simple motion 2|
key Uparraw | Allkeys | W_Lﬂ G——@|loc [« 0005 |« 0:20 |« 000 I}
| | 0/@

Hald Rot < 0.00 |« 0.00, |« 000, [0

[LogToggle:
[Target Drag and Drop

If your scene is big, it may be a good idea to set up the camera to look up or down.
This way the user will be able to move and explore your scene more naturally. Just
add some forces to the Rot line.

As you can see, it's simple to create a walk-through animation with Blender. When
we show a project with this kind of animation, the audience will have that feeling
of being in the real scene and controlling what they want to see, and not just what
you want to show them. If you have the time, always use this type of animation;
it's worth the setup time.

Walk-through template

The Blender Foundation has a template for the walk-through animation,
3 available for anyone to download. This template has all the actions for
Q the camera already set up and configured. All we have to do is place the
scene, and use the camera. It may require some adjustments, because of the
scale. If you want to try it, visit this link: http://www.blender.org/
education-help/tutorials/tutorial-folder/3d-walkthrough.

Export walk-through

When the animation is ready, we may create a stand alone application to distribute
it on a CD/DVD-ROM, or make it available on the internet. To do that, you have
to pack all the textures on the scene, or they won't be shown in the animation.
When everything is set up, use the File menu, and choose the Save Game As
Runtime... option:
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And that's it! This option will create a stand alone application, created especially for
the system that you are using. For instance, for a Blender running on a Microsoft
Windows system, a stand alone application for this system will be created.

Take Blender with you!

a license, it's a good practice to take a copy of Blender together with the
original file when yo need to make a presentation. It will avoid any kind
of issues related to compatibility or missing files.

.“Q Because Blender is open source and can be installed without the need of
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Summary

Even for a complex subject such as animation, this chapter presents the techniques
and tools used to create animation in Blender. The focus was on camera animation,
which required a lot less work than character animation, but not fewer adjustments.

Here is a list of subjects learned in this chapter:
e What is animation, and how to plan the process to avoid problems and issues
during the creation of the animation
e Different types of planning for animation, such as animatic and storyboards
e The types of keyframes in Blender and how to use them to make animations

e Set up the animation with three special windows in Blender; Timeline, NLA
Editor and the IPO Curve Editor

e How to create interactive animations and make standalone applications
with them
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Post-Production with Gimp

What would happen if you found out that your render that took many hours

to complete, but it didn't look quite the way you wanted? In this situation, two
things would probably happen. The first one would be to adjust the model or the
problematic setup and render again. The second one, which will be the subject of
this chapter, would be to take the rendered image and edit it in an image processor
software package, such as Gimp. Of course, the second option is always the best
choice in these situations, especially when the render time is long.

With software packages such as Gimp or Photoshop, we can make adjustments to
images, which would otherwise require a new render, with just a few mouse clicks.
If the bricks of a wall don't have the right brightness, or the color balance should be
different, just select the area and edit it.

Well, that's just one case. There are a lot of advantages to the use of Gimp. If you
manage to work with render passes, an image editor is important to gather all
images together and build the final composition.

Gimp interface

Before anything else, let's take a look at Gimp and it's interface. It's important to
know a few basics about it, even if the focus here is not to teach how to use all
features of Gimp, but just the main tools and tasks related to post-production work.

The interface consists of different windows. Each window has tools and options
to edit or organize the image. Here is a list of the main windows in Gimp:

* Main Toolbox: This menu holds the main options for Gimp, such as the
selection tools, paint, and all the other main tools.

* Image Window: Here we have the canvas of the image, which has the actual
composition. When we do any kind of adjustment, it's here that we will see
the results.
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* Layers Dialog: As the name suggests, here we find options related to layers.
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Selection tools

Now that we know how the interface looks, it's time to learn a bit about selection.

If the adjustments required for an image concern the whole canvas, then the
process is easier. We won't have to select anything. But if only a small part or

object in the image requires adjustments, we will have to select it, and then apply
the adjustments.

With the selection tools available in Gimp, things will be a lot easier. Here is a brief
list of all the tools:

* Rectangle/Ellipse Select tool: Here we have tools to select areas with

regular shapes.

* Free Select tool: This is also named the lasso tool in other image-editing
software packages. On the top, left corner of the toolbox, we have the icons
for the Rectangle selection, shaped as a small rectangle, and right next to it,
the Ellipse selection, shaped as a small ellipse.
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Select by Color tool: With this tool, we can select a single color from the
area of an image. For instance, click on the area you wish to select and all
the pixels with the same color will be selected.

Fuzzy Select tool: It works much like the Select by Color tool, which allows
us to select pixels with the same color. The difference is that with the Fuzzy
Select tool, only a continuous area is selected.

Foreground Select tool: Here we can select an object or area, with the objective
of splitting the image into layers. The selection process involves two parts.
First, we use the free select tool, and then we paint the selection to fine-tune it.

Path tool: If your selection must be done with precision, this is the best
option. Here we mark the area that should be selected with a Bezier curve.
Because these curves are actually vectors, the lines can be adjusted easily
to fit an object or area.
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Selecting regular shapes

Instead of going through each tool, let's analyze the types of selection that you will
have to make. The simplest and easiest type is the selection based on regular shapes,
such as squares, circles, and polygons.
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We will use an image as an example to make selections on regular shapes. First,
we will make two selections, one with a rectangular shape, and the other with
an elliptical shape. This can be done with both the Rectangle and the Elliptical
selection tools:

B *ieste 74.png-1.0 {RGH, 1 layer) 640400 EEX
Fle Edt Select Wiew Image Layer Colors Tools Dialogs Filters
O R [ O P - PRI OO . PRI L. R R S N
T 4
- P .
L] S ..

P v 100% lEackgrnund (2,52 M)

When the proper tool is selected, just click and drag over the image to select it.
For this area, we want to select the sign, which has a rectangular shape. And after
that, select the logo, which has an elliptical shape, in the same sign:

*teste_24.png-1.0 [RGB, 1 layer] &40x400
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To select a regular shape, just press the Shift key while you drag the mouse. It will
make the shape of the selection become regular.

If the shape to be selected is an irregular shape, we can use the Path tool. For
instance, let's select the floor, which has a more irregular shape. Activate Path Select
and click once on each vertex of the shape. Every time you click, a small black dot
will appear to mark the point:

When all the points are marked, just press the Selection from path option to make it
change into a selection. You don't have to close the path, just mark all the points, and
the tool will complete the shape for you:
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If something needs to be curved, just click on the line and drag the mouse. It will
change the line into a curve. Along with the curve, control points will appear

for the selected curve. Use these points to fine-tune the path, and create a shape
that fits your area or object. It's possible to add more points; just press the Ctr/
point, and click on a line, and a new point will be added:

Complex selections

It's possible to add or remove a part of the selection. We can add new
/<~ parts to the selection by holding the Ctrl key while we drag the mouse.
To remove a part, just press the Shift key.

Selecting by color

If we have a large area to be selected, with a single or prominent color, there are two
tools that can select those areas easily. We have the Fuzzy Select and the Select by
Color. The first one can select a single area and add all pixels with a similar tone to
the selection, but never outside of the area. For instance, if we have a white wall,
and click on it with this tool turned on, and all white pixels from that wall will

be selected.

If we have another white wall in the same image, but in a different location of the
rendered image, this other wall won't be selected. The other tool, named Select by
Color works in a very similar way, but with it, we will select all pixels with the
same color:
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Looking back at the wall example, if we have three walls with white pixels, all these
walls will be added to the selection together with all other elements or areas that
contain white pixels. Because of that, we have to be careful as to when and where
we use this tool. Sometimes, it's a lot easier to use the Path tool, instead of the Fuzzy
Select or Color Select. Use it only if you have an area with a solid color, which will
make the process easier, and the adjustments for the selection will be very quick

to implement.

Quick undo a selection

If you want to remove a selection, always use the Ctrl + Shift + A
shortcut. When we press this combination of keys, any active
selection will be undone.

Color adjustment

Now that we know how to select just a small portion of our images, we can edit and
adjust the color of the rendered images. If a part of the image is selected when we
activate the color tools, just the selected part will be affected. To change all pixels
from an image, just use the tools without selecting anything.
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To see the options for colors, we use a menu named Colors, located in the
canvas window:
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There are a lot of options from which to choose, but not every one of them is useful
for us. Just a few have a particular use or can be helpful to edit an image.

Let's see what we can do with them.

Color balance

Sometimes, when an image is rendered, we miss some tones, or the image don't
give the desired feel that is required for the scene. For instance, if we work on the
scene of a room illuminated by the sunlight, the whole room should have a warm
feeling. This can be accomplished if the image has a lot of yellow and red pixels, but
not too much. If you find that setting that up with the Blender lamps is too hard or
time-consuming, you can try to adjust it with Gimp!

With the Color Balance option, we can make adjustments to an image to make it
look warm or cold. Just call the menu option, and a dialog box will appear:
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Use the sliders to adjust the amount of each color that will be added to or removed
from the image. Another great use of that feature is that if a color is not right or the
light reflection is wrong, we can remove the main tones, for example, by increasing
the amount of Blue to remove the Yellow pixels.
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Hue and saturation

If the color balance is not the problem, then we can try the Hue and Saturation
menu item, which allows us to adjust the saturation of the overall image or just a
primary color. To use this feature, access the Hue-saturation menu item just below
Color Balance:
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In the dialog box, we can choose to adjust only one of the Primary Colors or the
Master channel, which contains all of the primary colors.

The most useful adjustments for us here will be the Saturation and Lightness
sliders. With the first one, we can change the level of saturation of the colors.
A highly saturated image has vivid colors, and a low level of saturation makes
the colors look grayer.

We can use this option to improve our prints! For instance, if your printer makes
your image look dark, with a high load of black ink, then we can increase the
saturation to make the image look more vivid amount of black pixels.

Together with the Saturation option, we can use the Lightness slider to make the
colors of the image tend towards white or black. Always use it with the Saturation
option, and perform a lot of tests to determine the best setup for your image.
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Take a look at the difference of two images edited with a fine tuning of Saturation:
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There is an option which allows us to make a quick adjustment for

color. In the Colors menu, choose the Auto option, and then choose
Color Enhance to enhance and make all colors in your image look a
lot better automatically. If you don't want to make tests and tryouts,
this is a good shortcut for color adjustment.

Just as in digital photography editing, we can use Color Levels to adjust our image.
For that, we will work with the channels of RGB color (Red, Green, and Blue). It's
also possible to work with the master channel, which has a mix of all those colors.

Before anything else, we have to access the Levels menu item:
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The dialog is very simple to use. We can choose which Channel will be edited, and
work with the sliders to fine-tune the levels. These levels deal with how much white
or black color we have on the image. All the levels range from 0 to 255, with the 0 for
black and 255 for white.

To make things easier, we can pick some white and black pixels to make the editing
work better:
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Try to find a good balance between the two opposites, which makes a good image.
If you are working on a series of images, and all of them could make use of the same
adjustments for the color level, there are the Open and Save buttons to save the
adjustments, and use them again with another image.

Layers

Along with the color adjustments, we can use layers to split the image and work on
the composition of the elements. Sometimes we will have to add a background, or
simply split the image on layers to fine-tune the colors of a specific area.

To work with layers, we use the Layers dialog;:

[320]




Chapter 14

-i ENewLayer
Duplicat

¥ Erase

s E] « 87

If we create a new layer, by pressing the corresponding button, an empty layer will
be created above the image. To locate it below the image, just click on it and, drag
the layer down.

Another good practice is to duplicate the main layers before you work on some
adjustment. This way, any mistake will be applied to the duplicates, and the original
layer will be untouched. We can also hide a layer to see only what needs to be edited.
For that, click on the eye icon on the left side of the dialog.

Create a new layer

To create a new layer, just press the button pointed to in the previous image. But this
new layer will be empty. If you want to add any graphics to this new layer, just use
the painting tools or paste an object.

Create a new layer from a selection

Another way to create a new layer —just select an area of the image with any
selection tool. When the area is selected, just copy and paste. Yes, use the famous
Ctrl + C and then Ctrl + V, or simply use the Edit menu.

Adding a background image

If you create an external image, you will probably need to add a background. It
can be a picture of a sunny sky, or simply a photo of the actual location where the
building will be created.
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To do that, we open the rendered image, and select the parts that will be erased. In
this case, the parts that will be excluded are the ones representing the window. Use
the regular selection tools to select the window, and then use the Select menu, and
choose Invert. It will select everything but the window area. Now it's time to copy
the image; press the Ctrl + C keys:
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Open the image that will be the background, and it leave it opened. Now press the
Ctrl + V keys to paste the image:
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And that's it! After the image is placed, you may have to make color adjustments to
fit the levels and balance of the photo and the rendered image. If the layer is selected,
the adjustments of color will be applied only to that layer.

Fixing errors

What if something is rendered at a different location, or a part of the geometry is not
right? If you don't want to render the image again, you will have to edit the image in
order to fix the error. To do that, we have two incredible tools available in Gimp. The
first one is named the Clone tool, and the other is the Healing tool:
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With the Clone tool, we can clone pixels over selected areas. The process is quite
simple. After activating the tool, we have to hold the Shift key, and click once on the
area where we want to clone. This will give us the source of pixels. Then, we click
and drag over the area that must be overlapped by the cloned pixels.

Here is an example where we clone an area of the image to fix an erroneous geometry:
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The Heal tool works in a similar way, but in a much smarter way. The pixels here are
not simply copied, but they are analyzed and only the required pixels are changed.

This tool was developed to adjust photos, but for us it's especially useful to change
and fix small spots in textures. For instance, if a textured surface is rendered with
small defects, use the healing tool to repair it.

To use this tool, we follow the same steps as using the Clone tool. When the tool
is activated, press the Ctrl key to mark an area as source. Then, click and drag the
mouse over the area that should be healed:
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Watermark

The best way to protect your work, and to show everybody who is responsible for a
particular image, is with a watermark. To add a watermark in Gimp, we use the Text
tool and the layers controls.

Let's see how to work with it by adding a simple watermark to an image. The first
thing to do is choose the text. For my example, the text will be Allan Brito.

So, we select the Text tool and click on the image. It will make a dialog box open,
where we should type the text:

BE¥ GIMP. Text Editor;

i

GUILHERMO

[] use selected font
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If you want to change the Font and Size of the text, just use the Text options in the

main window:
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Now we can make the text transparent. To do it, just select the text layer, and
decrease the Opacity:

-'E'Iﬂ-

GUILHERMO

@ b allan Brito

@ [ Background

)« &=+ (8]

And then you will have a watermark, which will show everybody that you are the
author of the image, and help prevent unauthorized copies of your work.

Summary

In this chapter we didn't work with Blender, but learned how to make our life easier,
avoiding the long render times of Blender and switching to Gimp at the end of the
work for the post-production process. Now you know that adjustments can be done
in Gimp with a lot less effort than in Blender, especially for color correction.

In addition to the color correction, we can even make improvements on erroneous
geometry with the Stamp and Heal tools.

Here is a list of what we have learned in this chapter:

* Use Gimp tools to make color correction

* Correct errors caused by displaced geometry with the Stamp and Heal tools
* Use layers to composite the image with real photos

* Add text to the rendered images

* Add watermarks to the images, to protect your work
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Blender 2.50 and
Architectural Visualization

In this chapter, we will take a look at the next big update in Blender, which will be
the highly awaited Blender 2.50. This is a major update for Blender users, and may
affect architectural visualization artists who use Blender for their work. We will
learn about the changes in the user interface and how the modeling and rendering
processes will look like in the new Blender.

Development of Blender 2.50

The development of Blender 2.50 follows the creation of the third open movie named
Sintel, which you may know by the name of project Durian. A lot of features and
enhancements of Blender 2.50 have Sintel as the point of reference, with character
animation in mind. By the time this animation is finished, we will have a stable
release of Blender 2.50, which will turn immediately into Blender 2.60. Yes, the 2.50
will be used only for the development of a stable version of Blender that will result
in a 2.60 series.

To allow users and artists to experience and test the new tools and interface, many
experimental and beta versions of Blender 2.50 will be released. Presently, the most
recent of those versions is Blender 2.50 Alpha 2, which will be used in all screenshots
and references for this chapter. There will be additional versions of Blender 2.50
before an official release of 2.60 is ready to see daylight. Until then, lots of new
features and tools for character animation and modeling could be added to the
development version.

What about architectural visualization? With lots of character animation features
in mind, can we expect some improvements for architectural visualization? Sure!
There will be lots of new tools for 3D modeling and rendering that could be used
for architectural visualization.
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User interface

Before we get to those features, let's take a look at one of the biggest changes in
Blender since it's release, the user interface! The following image shows the user
interface of Blender 2.50 Alpha 2; this design probably will remain until the release
of Blender 2.60:

User Persp

() O
Add Tool +
Translate

(1) Cube

® Object Mode

As we can see in the screenshot, there are a lot of areas that remain familiar, and
others that are completely new. The window system of Blender looks a lot like

the one used in 2.49, with windows such as 3D View, Timeline, Outliner and

new options, such as Properties and Graph Editor. Well, some of the changes of
Blender 2.50 are simply renames of old tools, such as the Buttons Window renamed
to Properties and the Ipo Curve Editor renamed to Graph Editor. Some of those
windows look the same, but other windows are completely redesigned:
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Outliner

= Properties

& Logic Editor
=) Node Editor
ext Editor
i Video Sequence Editor

F = UV/image Editor

== NLA Editor

+Th

« DopeSheet
2. Graph Editor
@ Timeline

P 3D View

—

® Object Mode

Full Screen

Presets

(1) Cube

Iy
-

Of course, it's not only a matter of renaming the panel, but adding features and
changing the way it works. For instance, in the Properties window, we will find lots of
options from the Buttons Window of Blender 2.49 and also several new panels. There
is a dedicated panel to hold modifiers only and another one for Physics simulations:
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In Blender 2.49, we had a hierarchical structure to organize the panels, but in Blender
2.50, we don't have this hierarchy anymore. All panels are accessible in the Properties
window, no matter what. Some of them depend on which object is selected in the

3D View window, such as the option to change Lamps.

Managing windows

The way we manage windows in Blender 2.50 has changed in comparison to 2.49,
and now we have to use mouse movements to merge and split windows. Back

in the old Blender, we had to click with the right mouse button on the corner of

a window, to either split or merge a window. Now, we have to use the lower-left
or upper-right corners of the windows to do that. To create a new division in the
windows, just left-click on the upper-right or lower-left corner of a window and
hold down the mouse button:

(31) Cube

5 O ® Object Moo

User Persp

If you clicked on the upper-right corner, just slide the mouse to the left to create a
vertical division, or slide down to create a new horizontal division. The process is
exactly the same with the lower-left corner, but we should slide the mouse to the
right or up:
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To merge a window, just use the same process described to create a division, but
slide the mouse in the direction of the window that you want to merge:
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3D View

The 3D View looks exactly the same as in 2.49 except that we don't have the floating
menus for properties and view options. The menus are docked at the sides of the
3D View:
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©Object Mode 4 P Global ¥
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To open the menus, we can use two shortcut keys, which are N for the properties
toolbar, and the T key for a general toolbar. In the first one, we can add and
transform many of the properties of a selected object. In the second one, we have
general editing options and contextualized tools to change an object:
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The management of objects in the 3D View is very similar to what we are used to in
2.49. Only a few shortcuts have changed, such as the Space bar. Now, when we press
the Space bar, a search box will pop up. To open the toolbox, use the Shift + A keys:
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If you don't like the shortcuts of Blender in 2.50, we have the option to change
them in any way we want. Just open the User Preferences window, and choose
the Input option. There we can press the Edit button, and change the shortcuts of
Blender in any way we want, even turning them back to the same way they used

to work in 2.49:
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Modeling

The modeling process in 2.50 hasn't changed much compared to other areas. We still
have the Edit and Object mode, and the creation and editing of Mesh objects works
just as in 2.49. An object such as, a plane, is created with the toolbox, and with the
tools available in Edit Mode, we can extrude and transform the object:
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The selection modes are there, along with the snapping tools. Press the Ctrl + Tab for
selection mode and Shift + S for Snap:

Selection to Cursor
Selection to Origin
Cursor to Selected
Cursor to Center
Cursor to Grid

Cursor to Active

One of the biggest changes for the modeling process and architectural modeling
will be the implementation of the new Mesh system for Blender named B-Mesh.
This project will add support for N-Gons in Blender 2.50, allowing artists to use
faces with more than four sides during mesh modeling. At this point, the B-Mesh
is a separate project and is scheduled to be merged with Blender 2.50, but there are
no guarantees that this project will be added to the final release.

For architectural modeling based on Mesh objects, we can use almost the same
tools and techniques from 2.49 in 2.50, with only a few adaptations needed for
fine-tuning the modeling.
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Materials and textures

There are two separate panels for materials and textures in Blender 2.50, and most
of the tools and options from 2.49 were added to different categories and sections.
To add a material or texture in Blender 2.50, we use the selector available at the top
of each panel. Just press the + button, and a new material or texture is added to the
scene. We can turn a material texture on or off, simply by pressing the checkbox
located to the right side of the material or texture name:
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At a first glance we may find it confusing, but after a few minutes, the new sections
will look more intuitive than the old ones from 2.49. For instance, all options related
to the casting of shadows are grouped in a section named Shadow. If you remember,
we had options related to shadows spread among shader options and other menus
in 2.49:

+ Cast Buffer Shado

+" Auto Ray Bias

¥ Cast Approximate

With the software still being developed, more tools and options may appear until
a final release is available.

For textures, 2.50 works exactly the same as 2.49 with a reorganization of the old
options into new sections and groups. For instance, the option to deform geometry
using normal values was located in the Materials panel in 2.49, but now we find it
under a Geometry section:
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Rendering

The rendering panel of Blender 2.50 is represented by a small camera, and holds
most of the options from Blender 2.49. Just the same as other panels from Blender
2.50, it's only a different way to present the same tools and options. But, we have
a few important changes in the rendering process. First of all, the selection of the
render engine used to generate the images or access the game engine is located at
the top of the interface:

Blender Render

Blender Render

Blender Game

Network Render

There, we will find options to change the render engine, and depending on the
engine, some of the panels of Blender will change to fit the new context. For instance,
by choosing the Game engine as the renderer, we will see options to use Rigid Body
dynamics in the Physics panels that aren't available with Blender Render:

Static
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One thing is still uncertain about Blender 2.50; It's the integration with external
renderers, such as YafaRay and LuxRender. So far, the API of Blender 2.50 is not
finished, which prevents developers from creating a working exporter to use with
any external renderers. This is one of the main reasons to delay migration to Blender
2.50 as a tool for architectural visualization projects, because we won't be able to use
advanced global illumination features, such as Photon Mapping, Path Tracing, and
so on.

Animation

This is one of the areas with many changes in Blender 2.50 starting with the
managing of mesh deformations and other animation features. For architectural
animation, one of the most significant changes is the new Graph Editor. Also, fact
that everything in Blender can be animated now. For instance, if we have a simple
modifier applied to a 3D model and want to animate the effect created by the
modifier, one of the options in 2.49 was to use Hooks or Shape Keys.

Now, simply place the mouse cursor over the parameter that must be animated and
press the / key to add a keyframe to it:

Add Modifier v
= [ S (o] &3

[0 2w 7@ Gk %

~ © 5 Mesh
o

Factor (SimpleDeform) ~ © T

The possibilities for architectural animation and uses for staging animation
are endless!
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Summary

In this last chapter, we had a quick look at what will be the next big update in
Blender. The upcoming Blender 2.50 will hopefully be released by the third quarter
of 2010 and brings lots of new tools and a new user interface. For artists using
Blender for architectural visualization, most of those changes won't affect the
workflow of visualization projects. But, it's always a good idea to stay updated
with the software with which we work.

One of the main concerns architectural visualization artists must have about Blender
2.50 is the background compatibility with old projects. If you open a file created with
Blender 2.49 and edit it with 2.50 and try to save the file, you probably won't be able
to open it again in 2.49. Another important point is the incredible number of scripts
available for Blender 2.49, which could not be upgraded to 2.50, such as the scripts
that export scenes for YafaRay or LuxRender. There might be some time between

the release of Blender 2.50 and the updated scripts.

Here is a list of subjects learned in this chapter:

* The history and development of Blender 2.50

* The changes in the user interface

* How to divide and merge windows

* Using the modeling tools and options

* The new B-Mesh system

* How to manage and create materials and textures
* How to choose rendering options in 2.50

e Animation in 2.50
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keyframes
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adding, for camera animation 284
adding, for object 283
creating 282
for layers 283
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layer 283
Loc 282
managing 286
Rot 282
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horizontal division 21
vertical division 21
mult option 241
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objects panel, YafaRay

about 258

angular camera 259

architect camera 259

area, selecting 263

cameras, using 259

lamp, selecting 262

lights 261

lights, Light color picker 261

lights, Make light visible 261

lights, Power slider 261

lights, Radius 261

lights, Samples 261

Mesh light 264

orthographic camera 259

perspective camera 259

spot lamp, selecting 263

sun, selecting 262, 263
openings, modeling

creating, in walls 104-108
Oren-Nayar shader 173
orthographic camera 259
outdoor scene, Ambient Occlusion 247-249
outliner window 19

P

path tool 311
perspective camera 259
Phong shader 175
Plain parameter, Ambient Occlusion 246
plane, primitive type 43
Pose Mode 32
POV-Ray
URL 14
precision, transforming with
Dim ¢ X/Y/Z 90
Loc X/Y/Z 90
Rotc X/Y/Z 90
Scale c X/Y/Z 90
precision modeling
about 87
divisions option 89
edge length 89, 90
grid floor option 89
lines option 89
transforming with precision 90

presentation 12
procedural textures

about 186

versus non procedural textures 186
proportional editing tool

about 79, 80

landscape, creating 80
proportions

modeling by 84

Q

Quick undo a selection 315

R

radiosity
about 237
add new meshes button 241
Collect Meshes button 240
commands 241, 242
convergance 241
direction, changing 239
emit option 237
emit property 238
emitters, creating 237
emitters, using 238
go button 240, 242
Gour button 240
Gour option 240
hemires value 241
max iterations option 241
Mesh Tools menu 239
mult option 241
objects, double checking 240
Radiosity buttons option 239
replace meshes option 241
Scene panel 242
using, for rendering 242
vertex paint 243, 244
Radiosity buttons option 239
Ray Mirror 176
ray shadow, spot lamp 225
Raytrace Ambient Occlusion
about 245
samples parameter 246
ray traced shadows, ray tracing 181, 182
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ray tracing, materials
about 175,176
Fresnel 176
glass, creating 176, 177
gloss transparency and frosted glass 180
mirrors, creating 178
Mirror Transp menu 176
Ray Mirror and Ray Transp, differences
176
ray traced shadows 181, 182
reflection, creating 178, 179
reflection and transparency 179
simple glass, creating 178
Ray Trasp 176
rectangle/ellipse select tool 310
reflections, ray tracing
and transparency 179
creating 178,179
glossy reflections 180
rendering
basics 38, 39
rendering panel, Blender 2.50 339, 340
render methods panel, YafaRay
about 270, 271
architectural visualization projects, Path
Tracing method 271
architectural visualization projects, Photon
mapping method 271
external scene, rendering 274, 276
interior scene, rendering 271-273
render preview tool 39,40
replace meshes option 241
RGB, solid color 168
Rot90 button, textures 192
Rot ¢ X/Y/Z 90

S

Scale ¢ X/Y/Z 90
scene selector, default interface 17
scripts, unwrapping 200, 201
script window 18
Sculpt Mode 32
select by color tool 311
selection tools
about 310
foreground select tool 311

free select tool 310
path tool 311
rectangle/ellipse select tool 310
regular shapes, selecting 311-314
select by color tool 311, 314, 315
self-illumination, materials 182, 183
sensors, logic bricks 303
sequence button, textures 192
shaders, materials
about 171
diffuse shader 171-173
specular shader 173-175
shinydiffusemat material 265
Simple Subdivision 68
size parameter 199, 212
Sky Color parameter, Ambient Occlusion
247
Sky Texture parameter, Ambient Occlusion
247
smart projections
about 214
Angle Limit 214
Fill Holes button 215
Fill Quality 215
Stretch to Bound 215
using 214
sofa, modeling
about 156
cube, creating 159
cube copy, creating 159
extrude tool used 157
faces, erasing 158
faces, selecting 158
library, building 161
mirror modifier, applying 158
sofa, creating 156
sofa, finalizing 161
structure, creating 157
subsurf modifier, applying 158
vertices, selecting 160
soft shadows
samples option 229
setting up 228, 229
threshold option 229
solid color
color pickers 168
diffuse color 168
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DYN 168
HSV 168
mirror color 169
RGB 168
specular color 168
spacing option, precision modeling 89
spec option 174
spectacular color 168
specular shader
about 173
Blinn 175
CookTorr 175
hard option 174
Phong 175
spec option 174
Toon 175
Wardlso 175
spot lamp
about 225
types 225
spot lamp, types
buf shadow 226
halo lamp 226
ray shadow 225
square lamp 226
spot lamp, YafaRay
selecting 263
square, spot lamp 226
stand-alone application
creating 306, 307
still button, textures 192
subdivide 42
subdivision 42
Sub parameter, Ambient Occlusion 246
subsurf modifier
about 67
Catmull-Clark subdivision 68
Simple Subdivision 68
smoothing faces 70
working 69
sun, YafaRay
selecting 262, 263
Sunflow
URL 14
sun lamp
about 223
only shadow option 223

ray shadow option 223
Surface object 42
symmetry, modelling 101-104

T

text editor window 19, 22
texture library

about 186

texture downloading, websites 186
textures

adding 187

adding, in texture panel 187

applying 186

channel, selecting 188

Clip button 192

clouds texture 190

clouds texture, adding 190

Extend button 192

mapping 193, 194

material, assigning to plane 191

movie button 192

normal map 194

normal map button 192

Repeat button 192

Repeat button, textures 192

Rot90 button 192

sequence button 192

setting up 191

still button 192

texture type, selecting 189

UseAlpha button 192

using, with YafaRay 270

UV mapping 197, 198

wood texture 190

wood texture, adding 190

Xrepeat / Yrepeat button 192
textures panel, Blender 2.50 337, 338
timeline window

about 19, 284

automatically insert keyframes 285

end option 285

first frame / last frame 285

next frame / previous frame 285

play option 285

start option 285
Toon shader 173,175
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torus, primitive type 44
transformations, object

applying, with keyboard shortcuts 26

circle symbol 35

finger symbol 35

rotate 35

scale 35

square symbol 35

translate 35

triangle symbol 35
transformation tool, Mesh editing

about 47

transformations, with precision 48

U

unfolded mesh

all faces parameter 212

edit parameter 212

exporting 212-214

object parameter 212

size parameter 212

wire parameter 212
unfolded model

about 209, 210

align-auto tool 211

align X/align Y tool 212

editing 210-212

unfold mesh 212, 213

UV/Image Editor window 210

weld tool 211
UseAlpha button, textures 192
Use Falloff parameter, Ambient Occlusion

246

user interface, Blender 2.50 328-330
user preferences window 19
UV/Image editor window 20
UV mapping

about 197, 203-205

all-faces parameter 199

edges, marking 198

edges, selecting 199

edit parameter 200

good seam, features 207, 208

Mark Seam option 206

model, marking 206

model, unfolding 207-210

need for 205, 206

object parameter 199

Save UV Face Layout... 199

scripts, unwrapping 200, 201

Seam, removing 207

selection mode, changing 198

size parameter 199

smart projections 214, 215

texture image, creating 197

wire parameter 199
UVsphere, primitive type 43

\'

vertex
extrude with 61, 62
vertex paint, radiosity 243, 244
video sequence editor
about 295
audio, media types 297
effect, media types 297
effects 300
media types 297
meta strip 300, 301
movie, media types 297
scene, media types 297
video, editing 296-299
video, exporting from sequencer 301
video, previewing 299
video sequence editor window 19
visualization. See also architectural visuali-
zation
visualization
with Blender 14
visualization tools
3D modeling and rendering 11
CAD 11
image processing 12
volumetric shadow, spot lamp
about 226
and camera light 228
bias parameter 227
disadvantages 227
halo button used 226
halo step parameter 227
parameters 227
samples parameter 227
soft parameter 227
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w

walk-through template 306
wall

diffuse material, creating 266
walls, modeling

creating 93-97

with rounded corners, creating 97-100
Wardlso shader 175
watermark

adding, to Gimp 325, 326
windows, Blender

about 18

action editor 20

active window 24, 25

audio window 19

buttons window 19

compositioning nodes 19

file browser 19

header 22

header, adding 23

image browser 19

Ipo curve editor 20, 23

merging 21, 22

multiple windows 20

NLA editor 20

none editor 19

outliner 19

scripts window 18

text editor 19, 22

timeline 19

user preferences 19

UV/Image editor 19

video sequence editor 19
windows, Blender 2.50

managing 330

merging 331
windows, modeling

about 118

cube, creating 119

cube face, selecting 119

cubes, distributing 131

Double-hung sash window 118

edge, selecting 125

Edit mode 131

extrude, selecting 127

faces, connected 123

faces, extruding 121
mirror modifier, applying 132
models, aligning 124
selected face, removing 121
subdivision modeling 126
subdivision modeling used 119
types 118
view, changing 129, 130
window frame, upperpart building 126
work mode, changing 119
wireframe, materials 182
wire parameter 199, 212
wood.png texture 192
wood texture
adding 190

X

Xrepeat / Yrepeat button, textures 192

Y

YafaRay
about 253-255
and Blender 256, 257
area, selecting 263
blend material 266
blurred reflections, creating 268
cameras 259
diffuse material, creating 266
external scene, rendering 274-276
glass, creating 268, 269
glass material 266
glossy material 265
installation, troubleshooting 255
installing 255
installing, prerequisites 255
interior scene, rendering 271-274
lamp, selecting 262
material panel 258
materials panel 264-266
mesh light 264
mirror, creating 266
objects panel 258
rendering, starting 257
render methods panel 270, 271
settings panel 258
setup 257
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shinydiffusemat material 265 Z
spot, selecting 263

sun, selecting 262, 263 Zoom in 26

textures, using 270 zoom option 27

URL 14 Zoom out 26

world panel 258 ZTransp 178
YafaRay objects

cameras 259

lights 261
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WPF, XAML, Balder, and Farseer Physics Engine

1. Develop online interactive 3D games and
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WPF

3D Game Development with
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2. Integrate Balder 3D engine 1.0, Farseer Physics
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process
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