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1 am fascinated by textures. If ever you are in

New York and vou see someone picking at the
rust on a steel panel, or dlting a glass back and
forth at a table in a diner checking out the light
patterns on the table’s surface, chances
are 1t’s me. [ am abways picking
apart surfaces and their textures,
looking for clues that will help
me figure out how to re-create
them in my paintings or digital

artwork.

In this book, you'll learn the benehits of

exercising your eve, looking, studying, and describing materials
and their textures from the real world and other sources. You'll
become more adept at translating what you're seeing into a
satisfying and compelling painting or digital re-creation of the
surface you're trying to mimic. You'll also learn how to create
these textures by using both digital methods and traditional

medinmns.

Your digital textural design education starts with this book.

CHAPTER 1: The Fine Art of Seeing and CHAPTER 9: The Tire: Adding Detail with
Dissecting Displacement Maps
CHAPTER 2: Reference Matenals, Textures, CHAPTER 10: Axle’s Face: Texturing Polyvgons

and Practical Stuff . _
CHAPTER 11: The Goggles: Procedural Textures
CHAPTER 3: Color Theory _ _
CHAPTER 12: The Car Body: Complexity of
CHAPTER 4: Puntings Texture

CHAPTER 5: Making Decisions CHAPTER 13: The Fin: Texturing Uneven
_ _ Surtaces
CHAPTER 6: The Project: Technical Preparation
5 ¥ _ CHAPTER 14: Axles Chest: Sculpring, Painting,
CHAPTER 7: The Bandana: A Simple Tile and and Projections
Scanned Texture
: _ CHAPTER 15: Wrap Up: Some Things to Think
CHAPTER 8: Steel Braided Hoses: Small Ak
Tileable Texture
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INTRODUCTION

WHAT IS TEXTURE?

T EXTURE: WaY IN which the threads of a fabric or constituent
elements of a substance are arranged and put together; sensation
produced by this upon the sense of touch. —The Universal
Dictionary of the English Language, Wordsworth Editions Lid., 1989,

A HANDKERCHIEF IN BED CAN’T BE
FOUND

A coin, sleeve-button or a collar-button in a
bedroom will hide itself and be hard to find.

A handkerchiet in bed can’t be found.

—Mark Tivain, notehook, 1935, (The International
Thesawrns of Quotations, Harper and Row, 1970

It is true that a linen handkerchief can’t be found on a linen bed-
spread—ar first glance. So, 1f we were to re-create chis scene 1n

the computer, and if it is necessary for the scene to differentiate
between the spread and the handkerchief, then we, as texture artists,
wonuld do so through our skills at looking, seeing, and painting.

[he differentiation will emerge when we discern the subtleties of

shadow and lght by determining cheir colors while carefully main-

tining the material’s integral texoure and nacure, linen n this case.

Essentially, how to differentiate berween surfaces and how o exe-
cute the making of some of these marerials and textures digneally for
a praject is what vou will learn from this book.
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Texrure artists begin by asking questions such as, " What helps me differ-
entiate between one particular texture and another?”“*How can [ articu-
late this texture or surface on the computer?” We, as texture artists, are

given the wireframe models of a project and it is up to us to apply what
we have learned through the questions we ask to make these wireframes

live and breathe wath detaill and color,

[ love textures. Not a day goes by that I do not stop and look at some
rusted piece of metal laying on the road and try to figure out how to
mimiic it on the computer—or marvel at how humidity in the air cre-
ates such beautiful atmospheric depth and muted colors, This is why 1
do what I do in the CG field. I want to create vivid scenes and beauriful
surfaces no matter how rusted and decrepit (see Figure 1.1).

i Beautiful rusted and painted metal.

I come to each digital project in the same way as a painter steps up to a

blank canvas. As a painter, [ approach the canvas—on an easel, or a com-
puter screen, we still put brush to canvas even if it 1s digital—with an
understanding of what needs to be done. As a painter poses a model in a
luxurious costume, or sets up a sull life to paint, [ collect reference mate-
rial—a practice I learned in art school. Reference material exists to assist
vou in illustrating a particular material or surface, whether the reference
15 a real prece of marerial or a photographic representation of the mater-
1al. It assists you in the visualization of what the material you want to
mimic looks like and how it changes under different condinions such as
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light, weather, or age (see Figures 1.2 and 1.3). With your reference
material you need to create a hibrary called a morgue (more on this in
Chapter 2}, so that you may have a variety of samples of materials and
textures from which to draw information and inspiration.

l.2  Examples of how moisture, pallution, and ather particles in the air affect detail and color,

[ hope that vou have come to this book because you have a fascination
or a love of textures, painting, surfaces, or computers. Maybe, all of the
above. Or maybe you have a curiosity about what a texture artist does—

you want to see if it is for vou.

Your digital textural design education starts with this book. You will
begin with the discovery of your external world; looking, studying, and
describing materials and their textures in the real world, collecting real
or photographic samples, and going to the masters of painting to witness
their technigque and artistry around the subject of expressing texture and

materials.

The whole concept of looking at real materials for reference, | mean
really looking, is an age-old rradition in art. This is how Rembrandt {a

I 7h-century artist) and Michelangelo {a 16%h-century artist) learned their
skills, which allowed them to articulate textures and mood. It became
second nature to these painters to be able to illustrate the differences
berween these materials by using different brushstrokes and thicknesses
of paint. The expression of light on a metal goblet for instance, 15 the

swipe of a brush along the lip with white paint (see Figure 1.4).

They were taught basic concepts and rules and techniques in art from
their mentors; people who, their whole lives, dedicated themselves to the
pursuit of an artistic expression, and handed down these skills to the

next generation. In turn, the next generation learned these skills and
made them their own, creating their own expertise and then handed
these skills, improved upon or revised perhaps, to the next generation.
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l.3 The paint on the surface has been
bleached out and wrinkled by the sun
and illustrates the effect of light,
weather, and age on a surface.

l.4 Closeup of metal gablet and spoan
fram |ean-Baptiste Simeon Chardin's
“The Silver Beaker.”

Réunion des Musées Nationaws/Art Resource, MY Detail,
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INTRODUCTION WHAT IS TEXTURE?

Included in this book are examples of paintings with my observations of
the painter’s color choice, how they achieved the expression of texture,
and what we can learn from each example.

This book is an attempt to reconnect texture artists with this legacy.
When learning to express your craft, you must simply remember that

the seduction of technology and the ease with which you acquire it can-
not take the place of the learned instruction from the masters. What you
lzarn from them can help you deepen your understanding of what you
do and how vou do it

Texture artists and what they create are vital components of any CG
project, Textures and light create the mood of a piece, make the charac-
ters live, and depending on your style and the style you choose to
express yourself in (this will be touched on later in Chapter 5), set your
finished project apart from anybody else’s.

I art there are no absolute nght or wrong answers, As a rexture artst,
vour responsibility 1s to achieve a vision that is a combination of yours
and the project leader’s vision. There are different art directors and art
patrons (influencing the direction of art), who will challenge vour talent
and convicrions, hopefully.

. WHAT You CAN ExXPeECT FROM THIS BOOK

This book is written with the intention of giving you two things, The
first 1s an understanding of how to decipher and describe what you are
looking at. By exercising your eye—simply looking and getting into the
sractice of asking questions about what you are looking at—you will
become more adept at translating what you are seeing into a satisfying
and compelling digital re-creation of the surface you are trying to

T,

The second focuses on how to create these textures. Using both digital
methads, such as scanning in real items or photo references of the mate-
rials and methods using traditional mediums such as oil paines, 1 will take
vou through the process of creating basic textures and then lead you to
the creation of more complicated textures,

| am not going to get into the math behind creating textures because
the programs themselves do that well enough—vyou do not have to

think about it. I would prefer that you use your eyes. Your eyes are much
mare finely tuned instruments than any dedicated computer program.,
So, to go bevond the math, using vour eves as sensors of distance, scale,
and receptors for light allows vou to create much richer and more sanis-
fying textures. Simply looking at colors and asking questions such as: Is

|
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the color warm or cool? Do | need more black? More red? Less bloe:
What about vellow? Asking questions about surface quality: Is there a
reflection? Is there refraction? Is it bumpy? Or questions about the light
quality: Is the light absorbed? Brilliant or dull? Hot or cold? What is the
color of the shadow? It is the combination of both light and shadow
that helps you discern the essence of the texture of a particular surface,
Observation and understanding the whole as well as the parts are signifi-
cant when looking for such things as reflections, continuity, and color.
Through this process, you will come away with a good base to begin
vour own discourse with yvour environment and everything in it.

- WHAT You SHouLD KNOw

Of course before you begin, vou must have a fundamental understand-
ing of computers, computer graphics, pamting software, and 313 sofi-
ware. [ would like to show you how to achieve many different textural
and artistic expressions by describing the rechniques and steps [ used to
achieve the textures in the project section. | use all of my artistic train-
ing, from painting to graphic design, to using 30 software to achieve my
goals. Any kind of artistic training that you may have had prior to this
book will be an asset as well.

If you have time to take a raditional photography course or a painting
class, or have the mitiative to start painting at home, this will also greatly

enhance your learning process.

In the computer world, we think in terms of color maps, bump maps,
shaders, and so on. They are singled out in computer language to express
these textural qualities in the computer which in turn enables us to
understand what we are looking at in real life. The basics of looking can
merge with our computer understanding by starting to describe shaders
in terms of color, highlighe, specularity, diffusion and so on, color maps
in terms of color and pattern of the surface, and bump maps in terms of
texture, light and shadow. An understanding of color theory and design
through an mtroductory course or reading some of the many wonderful
books on these subjects (many are listed 1n the reading list at the end of
this book}, will help vou greatly in understanding these basics which

[ address.

What's most important for you to know is this: All you need in order to
be a successiul texture artist 1s the desire to create, the curiosity to learn,
and the spiric of adventure. This is the impetus behind the successful
execution of the texture artist’s task—to interpret your environment and
translate it into a digital style thar is expressive and complete.
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You, the arast, decide wath the client, what 1s the best way to communi-
cate the mood and artistry of the project. [t is your vision and expertise
that will guide the project to a successful conclusion. The computer is
there to assist yvou. How much latitude vou get from it and what breadth
of expression the project has are totally up to you and your talent, The

success of your project depends on how much you immerse vourself

into your craft, and whether you understand the nature of the project

and how to achieve 1t wath the tools you have.

WHAT You WiLL NEED

The tools are brushes, paints, solvents, and the computer and its software
(see Figure 1.5). It is not the type or style of brush, nor 1s i1t the cost of
the paint or canvas thatr make a good painting. It 15 the understanding of
what you are about to paint, and how to use these tools to express what
it 1§ you are trying to convey thar makes it a good painting. Whether

vou are painting a mured stll life or a broeding portrait, your talent and
vour craft, not the tools alone, will determine your ability to convey
what 15 needed. [t 15 not the type of computer nor the software that
makes you a good texture artist, but drive and talent, and the/intrinsic
kitowledge of the materials of what you are re-creating in the computer,

and the diligence o go and find out what you need to know in order to

Te-create it

.5

Same tools af the trade,

9
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Obviously, to ger the greatest benefic from this book, vou will need a
computer and software that allow you to pamnt and mampulate images.
You will also need to purchase a 3D software package in which you cre-
ate shaders and lights o render your images.

You may also want to experiment with some tools most digital are
books 1gnore;

= (il paints

® Acrylics

= Watercolors

® Charcoals, pencils

When you ger to the project portion in this book where T use these tra-
ditional mediums to create textures, roll up vour sleeves and get your
hands dirty along with me. You will see the benefits and happy accidents
that can create a whole library of wacky and wonderful scribblings that

can then be transformed to make usetul and neeresting textures.

As beginner digital painters, vou should decide which software you want
to use even 1f you have not purchased a computer as yet. Many 3D
modeling and animation programs are available, such as:

® Mava or Power Animator (Alias ) Wavefront)
= Softimage (Avid Technologies)

® 3ds max (Ihscreet, a division of Autodesk)
m Carrara (MetaCreations)

m STRATA 313 pro (Strata Software)

m Electric Image (Electric Image Inc.)

= LightWave (NewTek)

= Houdini {Side Effects Software)

All these programs have different ways to solve vour rendering and
lighting needs, and express these in varying degrees of mathemartical
accuracy. Because most of the textures you create are 21D, you will need
to explore the different 2D paint and illustration programs available,
such as:

® Photoshop (Adobe)

= Painter (Corel)
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* Combustion ([Mscreet, a division of Autodesk)

o [Mustrator (Adobe)

[deally, you should get vour hands on a few of these programs so vou
can explore what they have to offer. Try to ger wial demos of software
you are interested in or sign up for a beta program, if possible, and test
the software before you invest in it If your friends have a copy, then go
to thewr house or studio and play wich the software as much as vou can,

3D paint packages allow you to paint a texture directly onto a 3D
wircframe model, Some of these programs include:

Panter 3D (Corel)

Studio Paint (Alias | Wavefront)

Amazon (Interactive Effects, Inc.)

Deep Paint 3D {Right Hemisphere Ltd.)

The main programs that [ will be using throughout this book are

o Maya 3.0 (Alias | Wavefront)
Photoshop 5.5 (Adobe)
[HMustrator 9 (Adobe)
Painter 6 (Corel)

Painter 312 1.0 (Corel)

Deep Paine 3D (Right Hemisphere Ltd.)
Th

m

computer systems that T will use throughout this book are

AWindows NT platform Pentium 11 {Intergraph TDRZ2000 and an
1BM Intelhstanon)

17 gigabwytes of hard drive space

High-end graphic cards
512MB RAM

A 2l-mch monitor

A fatbed, or shde scanner

A painting tablet

11
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If vou are like most of us, vour budget s probably the main ssue in your
choice of software and hardware. You may have to start out with less
complicated 313 software or own only ene paint program and not the
fastest machine. Dont let this discourage you. You can create anything
and learn, as vou must and will, to your benefit. Creative solutions come
from us, the artists, and not the computer. Work with what you have.
Never limit vourself by what you think you could have had,

If vou can afford a hietle (or a lot) extra, then do so. Even though most of
the work you will be doing is 2D in paint programs, some of these files
can get rather large in size. In this case, RAM and processor speed
should be taken advantage of and possibly 31 accelerator cards for tums
bling around textured environments,

Omne important consideration when buying a computer is to know what
software runs on what platform. This is especially true if you can only
afford one computer, It is really handy to know the various programs
that the box runs, This way you can switch from a 21D program ta a 312
program without switching from one computer to another in order to
start or finish some part of a project,

When | began my computer career, [ started with a Macintosh LC com-
puter. It came with a 12" monitor, a 40MB hard drive, and 8MB of
RAM. I was able to produce many graphic design jobs on that little
machine, most 1if not all of them using Adobe Photoshop to create some
farrly large paintings. [ eventually moved on to a Silicon Graphics (SGI)
machine because my interests expanded into the higher-end 3D graphics
tield. At that time the SGI platform and other workstations such as SUN
Microsystems were the only high-end platforms capable for such heavy
computation. This is not the case today. Presently, | am working on a
Windows NT-based system, like many others in this industry. This 1s not
to say that NT is the choice of champions, although its ratio of cost to
efficiency 1s low, therefore quite attractive when considering placforms
for this type of work. Having said that, as you are most hikely aware,
every month there seems to be some new advancement of some Kind or
other in computers that can put your most recent purchase to shame, so
it is up to you, the consumer, to know your choices, Talk to people who
use these svstems, read magazine articles on hardware and sottware, and

s0 on. Know your options.




INTRODUCTION WHAT IS TEXTURE?

ABouT THIS Book’s APPROACH
TO SOFTWARE

Software developers come and go and software development 1s never

stasis, so to base this book on any one program and its fearures would be
fuale. The principles in this book are applicable to any of the platforms

and seftware out there today. For the most pare, this book wall noc dwell
on some specialized plug-in or hlter,

It 1 more important that vou develop your intuitnve artistic eye firse,
then choose which available tools to use. As vou develop vour talent of
looking, the software will articulate and reflect vour developed sensibili-
ties in this area, and theretore your chowces will be more lucid and

reflective of your needs as an artist.

[ like to thaink of this book as a tutor that wall help yvou develop the soft-
vare in your head, First, to help you develop the technique of “looking”
and then ro choose your software according to your needs.

This book will also address the differences between the functions as well
w rerminology. Software seems 1o be growing toward a homogenous feel
and 11 most cases software companies borrow from one another,
Whatever software vou do own or decide to buy, 1t 18 imperative that

voi read the manuals thoroughly, Familiarize yourselt with the concepts
and capabilities, and work through the tutorials as well, They are very
mformative. It 18 to vour benetit, as well as your checkbook’s o do so. It
will help vou stay off the product help lines in the midst of some crazy
project’s deadline,

- AFINAL WORD

Wich this book T hope to help vou become first and foremost a better
artist. | hope that you wall no longer see just one way to create and paint
textures for your projects and waill realize just how much fun you can
have furthering your exploration in the endless world of art—on and off
the computer,

Simply by increasing vour acuiry, the world around vou will never look
the same.



syan Delft” (Delft 1632-1675 Delft), © 1665/66, Canvas: H 120 cm, W 100 cm, Inv, No. gi2a

THE AETIST'S STUDMD, lohannes YermeEr



CHAPTER

THE FINE ART OF SEEING
AND DISSECTING

A RT, TO ME, 15 all about looking, seeing, and recording. Whether
you are creating art to tell a story, sell a product, or express your
mner self, vou must firse seart looking and become aware ot what
you see even 1f 1t only exists in your mund’ eye. Because looking is
the first step in creating, as artists we must spend a lot of ame doing
Just that. There is no quick wav around it. I liken this aspect of art
to that of meditation. You do not become proficient at meditating
or any other complex activity in a matter of hours. It takes many
months, if not yvears, to grasp the notion of meditation, then under-
stand it m reference o your life, and then apply it. To see what is
really there and not what you think 1s there, vou must “be in the
moment,” as you must for mediation. This chapter will help vou

m this pursuit by giving you exercises to test your intuitive sight

as well as supplying you with questions to ask as you begin vour
practice of locking.

. EXERCISING YOUR ARTISTIC EYE

Io become prehicient at any one thing you must start trmming for it
It 15 the same for your artistic career:You must exercise and develop
your artistic eye. Exercising your artistic eye I1s much the same as
exercising any muscle. If you constantly make the effore vou will

stay toned. [ not, vour ability will atrophy.
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Your artistic eve is more keenly attuned to details of color, texture, and
light because it works with your intuitive knowledge of these rhings.
Your response and nterpretation of these things will become more
mstantaneous when you exercise your eye. Even though you have been
looking and seeing since vour earliest recollection, I would venture to
guess that you had not considered this artistic intent or focus, until just
recently. Just as a doctor looks at the human body in skeleral and muscu-
lar Latin terminology, vou look at vour surrounding world 1in artsuc
terminology. And as doctors need to enhance their knowledge with
real-life cases, exercises, so you must enhance your technical knowledge

with your knowledge of the real world.

.1 TAKE AN ART CLASS

S0, how do you start traming? One of the best ways to build artstic
muscle is to start painting and drawing, If vou have ever taken a painting
class or any orher art course, then you have already exercised your artis-
tc eve somewhat. It you have never taken a course, [ strongly urge you
to take one—an evening still-life panting class, a drawing class, or even
an art history class. A painting or drawing course, however, will more
eftectively introduce vou to the process of looking at something intently
tor ewo hours or more at a ame, so that you will start to notice details
vou need to re-create what is truly in frone of you,

How de you go about doing this? As 1 sad earlier, looking and medita-
tion go hand in hand. For me, when [ first started painting 1 soon real-
ized that what [ initially thought I saw, was not the truch of the subject
matter | was trying to create. At tirse, | saw a nwynad of confusing shapes,
color, and form and tried to copy it [ did not realize that the fabrics
highlight color was so rich or that the reflection in the wineglass was so
complicated—or thar 1t even existed.

After a lot of practice (sometimes spending davs on a painting) some-
thing quite amazing happened. My brain stopped chattering, and |
remained focused and in the moment. It seemed that there was an
immediate connection berween eve and hand, leaving my brain out of
the process. | was seeing nothing more than pockets and patches of col-
ors and shapes while understanding the overall composition of ther
integration. One of my favorite painting teachers at school would always
el us to “turn off our internal dialogue”™ while painting or looking,
which to me meant, “shut vour mind off and let it happen.” You truly
do become one with the painting experience.
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Now when I paint, I am able to see the bits and the whole at the same
e, and colors and shapes pop out at me more readily. For example,
now; instead of seeing just an apple inside a bowl, I see an apple catching
the reflection from the bowl and reciprocally the color of the apple
ansferring onto the ceramic surface of the bowl. The bowl must then
have a reflective surface capturing other parts of the still life and its
shadow on the white cloth below is not gray but is actually a bluish

ange with purple edges, and so forth. Even if I am having a particularly
bad-painting-day (and it does happen and always will), I have certain
methods that 1 use to help pull me back into the moment and provide
me with answers | am looking for. Whether it is asking specific questions
while | am painting or using other techniques to draw out something |
need to know. This book is an exploration of these methods,

H vou are unable to take an art course, then start at home. Create a
schedule to paint or draw twice a week for a couple of hours or more
in the evening. A good exercise would be for you to try to devote a full
day on the weekend if vou can manage it, and stick to that schedule. |
love to paint. Even so, I find it hard to get motivated to do so when
there’s TV and a refrigerator around, so be diligent.

. Look AROUND

Whether or not vou are In a panting class, you can exercise your artistic
eve by simply looking around and taking note of your surroundings,
Every chance T get, | examine articles and environments around me and
look at them as il T had to painc them. You, as a texrure artise, must look
ar the world around you as vour reference gqude,

All the reference in the world will not be of service to you if you do
not know how to look at 1t and meerpret it from an artistic standpoint,
Your task in this book is to familiarize yourself with various texrures,
looking at them and dissecting them. Then, when you sit down at the
computer you will be able ro articulate this knowledge.

Of course, you could always find real-world examples of textures and
scan them into the computer, although this is not always a feasible
option, Usually vou do not have enough time during a project to walk
around the city and find the right textures. Even if you do, you cannot
prv a brick off a building or cut out an intriguing piece from the side-
walk on 5 Street to bring back to the studio—not to mention whar it
would do to your scanner {see Figure 1.1). Ostensibly, vou can photo-
eraph everything you need. You will make those decisions along the way.
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1.1

Can take this baby back to the
studio.
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When vou do use photographs, as an artist, vou must manipulate the
scanned-in photography to fir seamlessly into vour scene, You must use
"_!.-'l:_'.l-l.'ll' J![’ﬁﬁﬁl: judg{rnwnt FI.'I'IC]. inttrp‘r‘ut SCANS ey 'I'.I'.IH]'CIL‘ tht:m ‘__l.-"ﬂ'l.'l]' (AT

using the knowledge vou gained by exercising vour artistic eve. To paint
vour own textures, vou must become more knowledgeable abour sur-
taces through looking, seeing, and experimenting. Your confidence level
as a texture artist will increase once you gain control of the process of

creating the surfaces vou wall use in your work.

For mstance lecs look at the followmng simphfied example. Let’s say vou
need a weathered and abused glass texture that 18 transparent in some
areas, but cloudy and dirty in others. You venture out with camera in
hand and snap a picture of the perfece specimen on a beautiful sunny
dav. In the studio, you scan 1t, crop, and color correce it Sall, something
15 wrong. The project requires the glass texture to st in a dimly lie fac-
tory, Because the surface of the glass is very reflective, vour reference
photo has the reflection of you and its sunny environment in it, making
the texture stick out when placed as-1s into the CG o environment of the
dirnly lit factory (see Figure 1.2).
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1.2 The reflection in the glass is of you
and its home environment.

A berter approach would be ro study your reference and understand the
basic ingredients of it. You can then reproduce the glass surface yourselt
digeally in your favorite paine package as a color laver, a scratched-up
laver, a stained laver, a transparency layer, and a reflectivity layer, Finally,
vou cann add your own reflection texture map of the factory environ-
ment to tuse the surface with the scene pertectly. This method has
several benefits:

# You have the flexability to modify any one of the layers if the

director wants {:hang':ﬁ_

# The next ime you need an abused glass texture you can modify
the one you have or create a new one from scratch withour even
blinking an eye,

» You exercise your artistic eye while becoming more adept at
creating texture and building vour confidence.

» You do not become a slave to getting photographic reference for
every change.

It keeps the budget down in the real world of "tme means
money.”

;{:,_t"!.s you contemplate vour subject over hours of just looking at it, its
complex structure begins to become apparent to you, and yvou begin o
understand how vour eves distinguish between one shape and another,
“one color and another, and one material and another. With this under-
standing, you can begin to achieve any style, whether it be simplified or

__j'fljyptr—r-:al.
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1.3 Plywoaod,
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.15 THE BENEFITS OF EXERCISE

At the end of each chapter, [ will give vou tasks that will encourage vou
Lo exercise your artistic eve, so that vou develop and increase vour sensi-
bilities and sensitivity to textures and surfaces. You will begin to under-
stand your world for its detail and depth. You will feel more competent
at your craft, and your work will be more fulfilling and rewarding and
will show it. Your audience will see something more whole, more pleas-
ing, and integrated in vour work and you will be more successful

because of it

.~ MATERIALS AND TEXTURES DEFINED

To see, dennify, describe, and then re-create a particular surface, you
must first know what 1 mean by the two terms material and texture,

A matertal 15 the base substance of a surface. For example, wood, metal,
and glass are examples of materials,

Texcture 15 the adjective of the material, as in rusty steel, brushed alu-
minum, seiled cloth, polished marble, red fabric, or frosted glass. Texture has
more to do with the look and feel of the material, the wear and tear of
the material, and its design or pattern rype, “Pine” wood is an example
of this because “pine” is the pattern/adjective that gives the wood one of
its unique features. As well, its shiny or dull qualicy, its bumpy or smooth
quality, and its color are all ingredients of the material’s texture. Figures
1.3 and 1.4 offer some examples. For a closer examination of materials
and rextures, as well as photographs of “pristine” and textured versions

of the same materials, see Chapter 2.
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THE ART OF INTERVIEWING:
WORKING FROM MACRO TO MICRO

Usually when looking for reference, vou do not have the luxury of

hnding “wvirgin® materials in your environment. You seldom see materials
without sigms of aging and wear. Knowing the difference berween mate-
riais and textures, vou are ready ro start identifying each of them. You
can wsually break materials with their textures into several different qual-
iies or ateributes, which waill help you understand and re-create the sur-
fice at hand. I do this by “interviewing” the object or a surface itself.

Your own personal interpretation of what is happening to the surface,
and what 1s commanding vour attention, such as the reflection, is the
definitive final word on how the texture wall look. So; instead of using
scientthe or mathematical tformulas to describe what vou see, develop
vour creative eve and your intuitive knowledge, Learn to be a poet and
a writer describing and interpreting your texrures with your emortions
and senses. Using smell, touch, and sound can add crniteal information
to your visual experience, as do your emotions in regard to color. By
bringing these to mind, no matter how absurd it may sound, vour tex-

tures will be more personal and have greater visual depth.

As artists, yvou must be receptors to all the stimuli around you, take 1t all
i, describe 1t, dissect 1, and re-create 1it. The more adjectives you can
come up with when describing a surface, the more intormed vou will
be, and the more expressive your final product will be. With pracrice

vou will be able to separate, define, and differentiate between all these

1.4 Rusted metal (Photo courtesy of
Brian Drucker).



1.5 Fire hydrant in an Arizona suburb.
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compressed elements. At the end of this book, vou will be so proficient

that surfaces will decompress as soon as you look at them. I want to take :
vou step-by-step through the process of extracting all this visual infor- :
mation—of interviewing an object and its surface. ‘

.21 |IDENTIFY THE OBJECT: WHAT ARE You?

Somenimes just identifying the object itselt will help give way to a better

understanding of the materials and textures you are dealing with. For
instance, a fire hydrant straightaway tells you what shape it is, that it 1s
made from thick steel, 15 exposed to the elements, and 15 painted, proba-
bly silver or red (see Figure 1.5). This could be enough for vou to go on
to make a convincing surface for the object in your scene,

5.2 IDENTIFY THE MosT IMPORTANT FEATURE:
WHAT |s YOUR ESSENCE?

A good place to start is to identfy the surface’s most important feature,
Sometimes “most important” might mean the feature that exemplifies
what the surface truly is to you, or it might be what you notice first or
like most. The key could be an attribure that exemplifies the style in
which vou want to express vourself or yvour project, or the attribute
might reflect the preoccupations of your audience, or it could be both.

One way to start this discourse is to simply identfy the object: a radia-
tor, a vase, a tire hydrant. This may seem obvious, but as soon as you
vocalize what the object 15 or picture it in your mind’s eve, the object
takes on a flavor, a quality. What 1 mean 15, when vou say, “it’s a fire
hydrant,” the identification of the object comes with all sorts of imagery,
preconceived 1deas, and feelings vou might associate with the object. For
instance, if you were the kind of kid who played in the streets in the
summertime, a fire hydrant nught conjure up ideas of cool water, laugh-
ter, and sirens, Your life’s experience affects vour work in all sorts of
ways. Once you become aware of this experience you can use it to
begin to create a style uniquely vou,

Looking at Figures 1.5 and 1.6, you will probably notice the color of
the objects first and think this is their most important quality or feature,
and 1t just might be. But the more you look, the more you practice your
craft of “locking”; different things will start to jump out at you and
stand out—make themselves known, For a radiator, the most impor-
tant teature may be its rusty quality; for the object in Figure 1.6, its
weathered-ness; and for the hydrant in Figure 1.5, it may be the new
silver paint, reflecring the sun into your eves.
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By moving deeper and deeper into the surface’s layers from most
imporeant feature to least, you are able to prioritize the steps needed

to achieve a realistic, and then a stylized, representation of the object at
hand. The process also helps to prioritize what is needed ro convey the
object’s essence to your viewers, When vou are faced with a tight dead-
lme, you may have the time to paint the object’s most important feature
only, without thoroughly illustrating the object’s other features. By iden-
tfying and then incorporating the most important feature of the object,
vou will have offered vour andience the object’s essence in the best pos-
sible light. You are also better equipped to stylize a texture for a simplis-
tic style or graphic treatments that do not require the extra visual detail.

11 |IDENTIFY THE MATERIAL:
WHAT ARE You MADE OF?

Before vou can peel away the many skins of a surface, vou need to iden-
tify the material vou are peeling them from. If you know the base mate-
nal, the adjectives that describe it come more easily. For example, you

are looking at an old metal sign (see Figure 1.7).You know that certain
metals are susceptible to rust, so you look for traces of corrosion that has
fused itself to the metal as a texture. If the sign’s paint is old, then it most
likely is chipping away or scraping off in areas. If the paint is new, then it

may be shiny and somewhat reflective.
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1.6 What is the maost impaortant feature
you see’?

1.7 Anald rusted sign.



1.8 An old wooden box.
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Consider another example: a box with wood as its base material (see
Figure 1.8], If it is old, it is probably worn down, as wood 15 naturally
soft. Wood also wears down in a distinctively different manner than steel
or concrete, It may be varnished and shiny in some areas, and 1t may
have nails i it that are rusted with some of that rust stuning the wood.
[he wood material mav have other textures added on top of it, such as
scratches, nicks, or cigarette burns, As you can see, knowing what some-
thing is made of greatly increases your chances of successfully describ-

ing the surface: the material and all the qualities and attrbutes of the

fextures o o P-

What happens when vou cannot figure out what the base material 1s?
Perhaps it is completely covered with texture leaving no traces of its
underlying structure. You must make intuitive and informanve guesses,
Start by asking large picture questions. As you look at the abrasions and
aberrations on the surface, ask yourself, “What kind of material would
have these types of aberrations on it?”" Your answers may spark ideas
about the object’s compasition, so look for textural evidence that gives
away the base material’s identity. For instance, look for signs of wood
errain that the paint may have seeped into or minure sigms of corrosion
that were painted over (see Figures 1.9 and 1.10). Perhaps traces of fabric
weave underlie the whole texture. Take time to look at the object in

Figure 1.11, and try to distinguish whar the object’s base material 1s.
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1.9 Base materials may be hard Lo find
but they can't hide.

1,10  The rust gives away the material of
this lightpost base,

111 Can you tell what the material in this
picture is?

aund ssmB fo doy wo yoms adog Ouiyopg aMsuy
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If no textural clues give away the base material, don't get discouraged or
spend hours on the possible variations of the mystery material. In some
cases, knowing the base material is not important and you can start by
describing the texture you see instead.

It you are not ready to give up on figuring our what the material is, the
following two techniques might help you in the investigation.

1291 WHAT Do You Sounp Like?

It 15 also important to use your sense of touch combined with sound, If
you are not sure what a material is, ory tapping it with vour fingernail or
knuckle and listen to the sound it makes. Recently T was fooled by an
artificial brass item. My eves saw brass, but something told me that it
didn’t look right. I just couldn't figure out what it was, I tapped the item
lightly and heard a light plastic sound, not the metallic brass sound [ was
expecting. You know what acrylic sounds like as opposed to glass, alu-
minum as opposed to steel, and plastic as opposed to brass. Ears are fine-
ly tuned instruments that pick up on slight variations that the eves may
not catch.

+.3.3.2 WHAT Do You SMELL LIKE?

At times, [ use my sense of smell to find out what [ am looking at. To
me ditferent metals have different siells. Bronze has a distinet odor dif-
ferent from iron or copper. Soft plastic has a distinctive smell as do vinyl,
leather, and so on.

124 IDENTIFY THE LIGHT Source: How CAN | SEE You?

Neow that you have an idea of the materials you are working with, one
of the first things to consider is the light source. The only reason why
you see any surface at all is because of the lighe that is hitting it and
reflecting back into your eyes. If the light source is warm (the sun, a
flame, or an incandescent bulb), then the chances are good that the
hotspot or highlight will be a warm color, The warm yellowish light
bounces off and dances around the item you are viewing as well as its
mmediate environment; because of chis, the environment and the object
cohabitate. It takes a trained eye to recognize how this affects your inter-
pretation, especially of the color of the surface as well as the rexture.

A good exercise would be to take a reflective object and expose it to
different light sources (see Figure 1.12).
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When you sit in a room with a group of objects in front of you, a still 112
life, and pamt it on canvas, the environmental effects on each element in

the still life are the same. Each element is exposed to the same condi-

tans, is in the same environment, and is under the same light source.

The still hife has an integrated look. In the CG field, you seldom have an

exact replica of the scene you are to create on the computer directly in

front of you. Instead, you have the freedom to collect your reference

from varied and interesting sources, Because of this freedom, it then

becomes a challenge for you to merge accurately and stealthily the dis-

parate elements into one scene.

Without having the real-life objects in front of you, training your artistic
eye will help you decipher your reference materials, and interpret them
s0 you may effectively modify and add them into your scene,

This collage approach can work, as long as you remember, either from
netes you took while taking your own photos or from looking at your
reference photos, what time of day or what type of day it was when each
' photo reference was taken. This is importane because first and foremast
you will be considering light (natural, indoor) and hue and saturation of
“color to begin your story of the surface. If it was a cloudy day, then col-
sors will tend to be more muted and cool (see Figure 1.13) as opposed to
~a bright sunny day when colors are more saturated and have warmer
hues (see Figure 1.14). Knowing where the reference was shot is a huge
'f"-;l_i-ﬂm‘ﬁt tor you, If it was shot i a humid climate, the hues will be softer
Cand muted, Humidity softens light and shadow.

The photo on the left is reflecting
the sky and daylight, while the one
an the right is reflecting a room's
intarior lighting.
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1.13  Color saturation, contrasts, and
value range on a clowdy day.

114 Color saturation, contrasts, and
value range on a sunny day,

IDENTIFY THE LocaTiON: WHERE ARE You?

Is the item inside or outside? It may seem a simple, even obvious ques-

tion, but a very important one nonetheless. If the object’s habitac 1
outdoors, then 1t will be subjected to all the natural elements of that
lacale—sun, wind, rain, snow, sea salt, heat, cold, pollunon, dogs, human:
—and all may affect the object (see Figure 1.15). Everything grows old.
Just take something brand-new out of its package and notice how many
hours it takes before the squeaky-clean look is dimimshed, If vou are
after realism, then knowing how to transform a perfect surface (Mvargin’

material) into one that has mood, rexture, and atmosphere 15 vour goal,
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Dhse, tarnish, scratches, nicks and ticks, dents, wax, varnish, solvents,
metsture, and oils are a few of the everyday influences that add to the
story of vour subject.

L am interested in the effects on an object that speak of human interven-
non. This is another factor that you must take into consideration. How
- many times has the object been painted? Written on? Treated? Bumped
o’ Seraped? This is when things get exciting. | am curious about: the
wearmg away of paint on steps from continual use; scrapes made by a
meving dolly along the bascboard of a wall; acrylic paint peeling away

1.15  What liquid do you think caused
these stains?

1.16  Notice how textures describe
themselves on different surfaces.
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from a previous coat of an oil base paing; cigarerte burns on tile or wood
foors; chewing gum-—the black spots on aity sidewalks; lovers names
and initials scratched onto park benches (see Figure 1.16). In other

words, everyday wear and tear and it is everywhere for us to lovingly
analyze, record, and re-create.

126 |IDENTIFY THE APPEARANCE:
WHAT Do You Look LIKE?

With a grasp of your object’s base material, as well as its environmental
and historical attributes, you're ready to pick away all the textural attrib-
utes of your object. Using all yvour senses and vour art of description,
yvou need to separate the textural information into layers or ingredients *
you can later combine in yvour 3D software to create the object’s look. |
am not going to get into the mechanics of the 3D software at this point.
We will get into the nitty-gritry later during the project portion of the
book. For now, I want you to be concerned with the art of looking and
describing. If textures are the adjectives placed upon the material, then

all you have to do is describe what you are looking at and make note of
all the qualinies you are describing.

1361 WHAT Is THE CoLor TEXTURE?

Let’s start with detining color texture. For simple surfaces, color texture
can be minimal, such as the bright red of a brand-new billiard ball or
the overall hghe-tan color of a piece of balsa wood. A texture artst’s job
is not so simplistic, and we are often confronted with much more com-
plex color descriptions. Now, think of a plaid pattern on a blanket or an
intricately defined wood grain of a prece of Bubinga, an exotic wood.
The color texture of each of these includes much more than a single
color. Even more complex color textures are possible, as Figure 1.17
lustrates.

One of the most important skills for a texture artist to master is that of
color recognition. It is of paramount importance that you train your eyes
and mind to be hypersensitive to all the millions of shades, tones, and
hues that populate the world. The biggest drawback that you will face, if
you have never painted before and work on the computer only, 15 not
knowing how to identfy and name the colors you are seeing,

I started painting when [ was 13 years old. As a part of my education, |
had to learn all the names of the oil-paint colors that I was using. 5l to
this day, I walk around looking at colors, distinguishing between differ-
ent shades of reds and blues, vellows, and greens. I compare a blue sky to
a light cerulean, or a deep blue to ultramarine blue with a rouch of
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Calizarin crimson; to me golds or amber-vellows typically are vellow-
ochre with a touch of vermilion green. Because | am able to do this, it 15
ey for me to remember the color and apply it once I get back to the
studio,

The color chart in Figure 1.18 should help you learn your colors, pro-
viding a better reference point than wondering where that color you

~ saw on the street lies in the Photoshop palette window: The better you
know vour colors the more convincing your textural work will be.
{Consult Chapter 3 for more detail abourt color theory.)

There is color in everything! There is actually very little pure white or
black in our environment and the more vou look at colors, the more
wvou will realize chis.

As an experiment, set up two still lifes. For one, use all white items: a
~white sheet, with some white paper on top, a white ceramic cup or vase,
a white egg, and so on (see Figure 1.19). For the other, use only black
stems: black velvet, a black frving pan, a black cue ball, a black rar

shingle, and so on (see Figure 1.20)),

Study these two still lifes and vou will begin to see that there are hun-
dreds of subtle hues of different colors that are neither white nor black.
Your hight source has a great deal to do with the subtleties of color you
are seeing. You may find that identifving the spectrum of colors in these
mwo examples is at firse a difficult task, so do not be discouraged. For you
to gain the ability to see these subtlenies takes hours of practice.

1.17

Laok carefully and see how many
colors make up this complex
textura,
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118 Common paint colors and their
names. s

oy
Lernon ellow Cadmium Yellow  Cadmium Yeliow Maples Yellow el Oichire
Light Medium

ey 1t oL
-l
Tie

Cadmium Varmillion Aed C:admium Rad Alizarin Crimson Cobalt Wiole
Rad Orange Deep Deep

arly

Caerulean Blue Caobalt Blue Phimala Blue Uliramaring Bluwe Ermerald Green

Groen Earth Viridian Grean Sap Green Burnt Sienna FRaw Umber

1.19  Still life containing different white
items,
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1.z0 Still life cantaining different black
items.

Try to paine the “all white” or “all black™ sall life. Painting the sull life

will demand that you take the ome to really look at the colors vou are
seennyr and then mix them on your palette. When [ paint, [ mainly mix
mv own colors from a palette of five colors: primary red (alizarin crim-
san), primary blue (ultramarine blue), primary yellow {cadmium yellow
medium]), black {(ivory black}). and white (titamum white), plus a few
others that the main five cannot make, like the red of a geranium.
Rather than relving on ready-made colors, [ am able to get the color as
close to what | am seeing to exemplify the color and its tone. [t can be
a reatbirming and invigorating experience to match the color exactly,
knowing that vour sense of color becomes more precise each time.

STARE

One method that 15 usetul for color recognition s to practice staring at
an object for a long time. Yes, vou read it right! Looking at something
for a long oime without blinking. This brings us back to the part about
exercising vour artistic eve. Now vou are not only looking at a surface
with the intention to understand it—you are now using your eyes physi-
callv to alter vour perception of what you are looking at. You may have
stared at a pattern on a wall or the floor for a time and noticed that your
eves become unfocused and details begin to fall away. Thar is precisely
the point. Simply stare at the part of the object or scene you wish to
decipher. After a while, a color will just flash or pop out at you. It may

take some time but it will happen.

e
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Obviously, vou don't need to practice this staring exercise for simple col-
ors. Use it for more complex colors that live in the highlights or shad-
ows, which are the areas that fool our eyes the most. The highlizht can
fool us because most of the time the color presents itself as an energy or
a hght, such as as a highlighted spot on metal does. As you know; it is
ditficult to look at bright light dead-on anytime, without trying to
understand what color it s emitting. Our brain wants to give in and say
“Oh, it’s white,” when really it isn't. Shadowed areas are the opposite.
Our eyes see color and detail because of light so when light is dimin-
ished or absent, our eyes have to strain and work harder to pull out what
color lives in these shadowy nooks and crannies. Believe me, there are
colors that live there!

SQUINT

Another way to help find colors or patterns in textures is to squint or
defocus your gaze when looking at the object. Sometimes there can be
so much information coming at our eyes and brain that it helps to shut
some of that information off in order to get at its true essence, simplify-
ing it. I find this to be a great help to me when painting,

On a trip to the south of France, I spent every day of my three-month
stay painting the countryside and stll lifes. At the same tme [ was
reading a book about strengthening your eyesight and it suggested chat
people who wear glasses should refrain from wearing them whenever
possible. Because | wear glasses, [ decided to give this a oy while paint-
g, and even when [ did not squint, the blurriness [ saw from my poor
evesight, helped me see more of what was there. So it worked, especially
when on sunny days, | was able to see colors and pateerns more easily
and was not overly concerned with what objects those colors and pat-
terns were associated with. It was also very helpful in creating depth of
field. My paintings improved—as well as my evesight—but my paintings
did not lack coherence in any way, By painting this simplified, softened
view, my compositions were much more accurate, and my textures closer
to the truth. The end result was not a blurry representation at all. The
pamntngs were stylized, ves, but still in the realm of representational pic-
ture making.

So, simply put, if you wear glasses, give your eyes some exercise and take
your glasses off next ome you are looking around, taking notes, or paint-
ing what vou see. At first, it may be quite disconcerting. To see if my
painting was making any visual sense even I needed to put my glasses
back on from time to time. But soon [ gained the confidence to contin-
ue in this way after seeing the results of my experiment and so will you,
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If your eyesight is 20/20 or close to it, then all you really have to do 1s
squint. I find that this is something most artists do without thinking,
combined with head tlts to either side as they try to make out what
they are seeing.

This is probably my favorite method for:

Figuring out compositional strengths and weaknesses

Simplifying color information and color recognition

Simplifying complex patterns

s Determining level of detail in the foreground and background to
create depth

Look For COLOR RELATIVITY

Color is a relative concept. This means that colors affect each other
when they are in close proximity. Often times it is hard to distinguish
whar a complex color 15, such as a muted gray or a very dark hue, if
there are no other colors in the scene to compare it with. To understand
this, cover Figure 1.22 and look at the colored square in Figure 1.21.

Do you see any color at all or only gray? If you stare at the square long
enough, does any color pop out at you? Keep trying!

1.21

1.2z Squares Aand B,
Can you naw see what color tint is
in Square A?

Do you see any colar in this gray
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1.23

What calors are in the shadows?

DIGITAL TEXTURING & PAINTING

Now lock at Figure 1.22. Square A in Figure 1.22 1s the same color as
square A in Figure 1.21, while square B is a different color. Can you
now see what color tines Squares A and B have other than just gray? You
should be able to see a shight green coloration to square A and a shght
red tint in sguare B. The colors of the rwo squares are complements of
each other. They give vou clues as to what 1s really there because of their
contrasting natures.

Looking for contrasts and complements as you stare at colors will help
vou identify them. So will asking vourself questions such as, “Is this
color red? Green? Blue?  You will get answers. With a question such as,
“Is this color warm or cold? vou will get other answers. Your artistic
eve allows vou to immediately answer, “That’s not red or blue,” and
through this you will be much closer to understanding what you are
seeing as the real color. If you say, "It doesn’t feel warm,” then you know
it cannot be from the yellow family of colors because yellow 15 a warm
color. You now can ask vourself if it 15 green? If it is, vou will see it!

If not, you can start again because maybe you missed something. So
because color is relative, especially in those subtle difficulr areas of high-
light and shadow, vou can place different colors aganst the color you're
trving to identify to coax the color out into the open. Practice this witch

Figure 1.23.
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When painting a texture, either on canvas, paper, or the computer, I
always start by putting colors on the carrvas, For example, I may not be
qire of the exact hiue or ant of the surface in question, so [ apply an
approximate color to the canvas or computer screen and move my eyes
hack and forth from the real object to my painted object, I compare the
two to see if | am close, From here, I make my revisions to the painted

1
colal,

1.24 These colors were mixed on a
palette with a knife before being
applied to the canvas.

1.25 As | paint, the colors in this quick
calor sketch are mixed right on the
canvas.




1.26 By placing the white card next Lo a
surface, you can more easily deci-
pher the highlight colar.
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You can also mix colors right on the palette before applying them to the
canvas (see Figure 1.24). 1 like to put colors on the canvas next to colors
[ have already painted, however, because then I can compare each rela-
tionship of the colors on the canvas to the referenced sull hite or photo-
graph (see Figure 1.25). If | am painting from a photograph, or from a
picture in a magazine, 1 sometimes will pur a dab of mixed color right
on the reference to see how close | am to the color in the picture. Thas
1s used almost as a last resort when miv eves are not seeing what is there
and my brain is talking too much, nor letring the artistic intuitive recog-
nition How,

THE WHITE CARD TEST

Another way to discover the color of an ebject is to carry a white card
(the size of a business card) around with you. This 15 especially useful
when trying to distinguish between highlights and lighter colors, and the
subtle differences in color that make them. Simply place the whirte card
next to the color in questnion, and you will be able to determine what
color it actually 15 {see Figure 1.26). The white card will train your eve
to recognize that what vou thought was white 15 actually a warm gold
or cool blue, and so on,

For mid-tones and deep colors, vou can use a neurral grav or a black
card. The gray card is used for mid-tones that are in subtler shadow arcas
or middle-valued hues, and the black card for the deeper colors and dark
shadows, These colors can be elusive because of the gradual and subde
changes from the true color into the shadows.
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Carrying this card helps fine-tune your eye at looking, and as tine goes
by you may not need to carry any of these cards around with you. With
practice, you will start to picture a pure white or black card in your
mind’s eve with which to compare and contrast the colors you are

SEEINg arcund you.

THE EYEDROPPER TEST

Another way to coax colors out of hiding is to scan your reference an
open the scanned 1mage in Photoshop, and then use the Eyedropper tool
to pick up the colors in doubt (see Figure 1.27).

The result can be surprising. The color that you thought you saw on the
actual reference and the color you pick up with the Eyedropper may
varv greatly. T suggest that the eyedropper test be your last resort in
learning to see colors. It is more of a test of your perception rather than
an exercise to build your perception. It is much better to rely on your
eves, Doing so will save you time and effort in the long run, and you

can take your eves anywhere at any tine.

[ cannot stress enough the importance to you, the artist, of training your
eves and mind to recognize colors. The high quality of your work
depends on it

1.27 lsing the Eyedropper tool in
Photoshap you can get the exact
color,
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1.28 The colors and shapes an the sur-
face of the abject look like they may
be part of the abject’s surface (left).
When you zoom out, you find that
they are just reflections and should
not be incliched in the color texture
(right}.

DIGITAL TEXTURING & PAINTING

REFLECTIONS AND SHADOWS

[0 not be fooled by surfaces that are shiny, glossy, polished, or reflective,
[ a reflective surface, the wmage that is reflected in the surface 15 not
eruly a part of that color texture. The picture on the left in Figure 1.28
15 an example of a reflective surface that seems to have a bit of abstract
complexity. Do you include all the information you see verbatm? If you
look at the picture on the right in Figure 1,28, vou will see that the col
ors and patterns are not part of the object’s true surface but a reflection
that must not be included as part of your color texture. The colors and
patterns are transient and change with the placement of the object and
its surroundings. Being on the lookout for these rransient qualities helps
vou avold including them in the color texture painting. You wall add the

reflected mmage to the surface when you render your scenc.

When looking at a reflective object, as either a picture or real life, to use
it for reference, many beginners forger to eliminate the reflected envi-
ronment, and re-create verbatim on the computer what they are seeing.
When they are done it looks like the reference material all right, buc it
does not relate to the environment they put it into. You must remember

to add the new environment of the scene into the reflection, so the sur

faced object can sit correctly within the scene.
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4 cast shadow is another transient attribute resulting from something
in the vicinity of your object. Be sure to note these shadow-casters
while the object is in the original environment, because often when
shooting the photo reference, the photo is cropped, close-up fashion,
omitting the surroundings. When you get your slides back, you may not
even notice the shadowed areas that are now part of the surface color
texture but should not be included in the color texture painting. If you
did not take notes of the surrounding elements in the environment
when you took the photo, separating the cast shadow from the color
texture will be difficult. These cast shadows can be from surrounding
trees, signs, buildings, or from you.

Figure 1,29 {left), a close-up on the glass only, has a shadow cast from
some other object in its vicinity. If you zoom out a bit to show more of
the picture, you can better understand this shadow by identifying its
source. Can you see a dark and light pattern that lies across all the mate-
rials in Figure 1.29 (right)? Over the wood framing, the ripped, tortured
poster, and the glass? The cast shadow’s source is a fence of some sort.

So, when scrutinizing reference, photographic or real, look for these pat-
terns of light and dark that spill onto not only the object, but also the
surmunding vicinity. Do not include this as part of your color texture,
unless it SUils YOUr purposes,

41

1.29 A close-up shot of glass reference

(left), and a full shat of glass refer-
ence revealing shadow pattern
(right).
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1.30

Inhibitors such as paint, a posted
notice, and the reinforced wire
affect the transparency of this
glass panel.

DIGITAL TEXTURING & PAINTING

|s THE OBJECT TRANSPARENT?

Transparency is a fairly obvious quality to see on an object or surface.
Materials, such as glass, are transparent because light rays pass directly
through them, without scattering, Therefore, anything on a transparent
surface that blocks the light's passage inhibits transparency. Examples of
mhibitars are scratches, paint, dirt, and grease (see Figure 1.30),

[ ecognizing inhibitors will help you describe an object’s transparent
quality. Recording a detailed description of these inhibitors will larer
help vou create a transparency map for your color texture to be apphed
ar rendering time. | will show you how to create a transparency painting,
later during rhe project.

Not all transparent surfaces are 100-percent see-through. When possible,
place a white card or your hand behind the object to establish what per-
centage is transparent (sec Figure 1.31). Colored glass aftects this
percentage as do materials such as sandblasted glass or diffuse materials
like vellum or molded glass (see Figure 1.32}.

Transparent surfaces sometimes also contain refractive qualities.

[ efraction is caused when light rays bend, distorting the image that lies
bevond or inside the transparent surface. A molded glass object, such as a
bottle, does just that (see Figure 1.33).

T CLeSER
S
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1.31  The colored glass affects the ability
to see my hand behind it.

-

| —

1,32 The texture of the glass alters its
[ransparancy.

I Figure 1.33, the trees outside are distorted due to refraction. [t may

be due to the thickness of the glass and the inconsistency of this thick
ness. O, it could be from something in the contaner, hike liquid, which
bends light rays as they pass through. You can mimic this effect by creat-
ng i bump painting or bump map and applying it at render time. For
now, simply make note of how much refraction is present and the pat-
tern it is creating. Is it wavy or nowsy? If it 1s refraction caused by the
object’s thickness or 1ts contents, such as liquid, then you need ro tell

vour 313 software to render with refractions through ray tracing.
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1.33

Different thickness and color of
clear glass alter the ability of light
rays to travel in a straight line,
which is what gives us different
degrees of transparency and
refraction,

DIGITAL TEXTURING & PAINTING

1.3.6.3 IS THE OBJECT LUMINOUS?

Some other qualities that are characteristic of surfaces or materials

that you must watch out for are those of luminousness. There are four
sources of luminesity associated with surfaces, which are the emitting of
light:

m VWith heat
® Without heat
® From an outside source

= From the object itself {other than a reflection)

An object could have one or two of these characteristics, and can be
identified as being:

® Translucent

® [ridescent

Opalescent

Luminescent

Fluorescent

[ncandescent
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Translucency is defined as a material that allows light o pass through it

yet it is not transparent. It receives light and can be luminous only from
an ousside source. A good example of this is a piece of paper, If vou hold
asheet of paper in front of a light source, you can see that the hght
nl:fs it glow, but you cannot see the light source through the paper
because the paper scatters the light rays. Other items that have wanslu-
gent qualities are wax, certain types of cloth, frosted glass, and petals and

tions of light off of surfaces of varying thickness. A soap bubble displays
an ridescent pattern because light reflects off the top and bottom sur-

feather, all share this quality. [ have also noticed a similar quality on but-
terfly wings. Another type of iridescence is characterstic of the Morpho
Burterfly through which the interference playing out allows a brilliant
:]u-': wo emit while all other colors are absorbed.

Ohpalescence 1s similar to iridescence but 1s more closely associated to opal
or quartz-like stones. Both indescent and opalescent luminosity are cre-
Cated withour heat and are the result of an outside source.

Luminescence is the quality of a surface that emits light without heat, and
the object 1s essentially the source of light imself. The characteristic of a
Juminescent object is phosphorescence, as seen m the Firefly, It emits
light without heat and is only seen n the dark,

Huarescence 15 another quality of a surface that produces light without
heat, and s characteristic of an object whose atoms are able to absorb 4
particular wavelength of light while simultaneously reflecting light of
another wavelength, The verb to Huoresce describes what a particular
abstance does when ultravielet (invisible) light hits it, and only i this
Cway can we see the low energy light it emits,

Incandescent light is created by heat. Neon signs, stovetop coils, the lit end
of a cigarette, an open flame are just some examples of incandescent

light energy.

45
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1.34 Translucent quality of a lit candle.

135 Condensation forming on a glass of
wiler,

DIGITAL TEXTURING & PAINTING

Why is it important to know all this? When creating an abject with

one of these characteristics, it is important to know that you may need
to create a surfice that has these light qualities. In Maya, for example,

the software allows you to set translucency and incandescent atrributes

an a shader that is then applied to your object. Sometimes it 1s possible
to create a painting/map that can fake these luminous characteristics

95 well.

IDENTIFY TACTILE QUALITY:
WHAT Do You FeeL LIKE?

Another great way to understand what vou are looking ar 1s to touch
the object and ask, “How does 1t feel?” From this question, you can find
out many ateributes, The tactile guality can inform you of the object’s
texture—not only if it is bumpy er smooth, bur also if it is warm or
cold, soft or hard, These tactile qualities are difficult to reproduce, and
how you decide to mterpret and apply them can change a texture from

being everyday to very exciting.

1.7 TEMPERATURE

s the object cool to the touch? If so, possibly the object 1s made of
metal or it may be near a source that emits cold, perhaps a refrigerator
ot an air conditioner. What images come up for you when you think of
cold metal? Do vou think that if vou touch it, you might feel cold your-

self, or that vour skin might even stick to it? If the object 15 cool
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enough, it might have condensation forming on its surface. Perhaps, as in
Figure 1.35, it is a hot summer day and condensation is forming on a

olass surface, which is colder than room temperature. This instance illus-

mates how two elements of the environment, in this case the cold erlass

and hot atmosphere, can create a third element, condensation.

BUMPINESS

Another quality to watch out for when you are looking at a surface 15 its
bumpy quality, If the surface has dents and nicks or scratches, then the
light hitting this surface will create highlights and shadows from the sur-
face imperfections. In Figure 1.36, both spheres’ color maps are a sohid
red You can see this clearly on the smooth sphere. The bumpy surface of
the sphere creates a variety of red hues. This highlight and shadow infor-
mation is not part of the color texture and you should not include this
variety in your color map.You should save this bump information for a
separate bump panting and let the computer do 1ts work with light and
shadowe at rendering time. If the camera or lights are animated, then let
the computer describe the bumpiness of the surface because the high-
light and shaded areas will change in tandem with this movement.
Although, it is less work for the computer if it does not have to figure
our this bumpy quality, and your rendering times will be [aster.
Sometimes it is unavoidable and a separate bump texture painting will
have to be created. There are times that you can include this attribute
the color texture. For example, when the camera and hghts are locked

off, meaning they are not going to move or animate in the shot.

.27 ROUGHNESS

If the object has a rough guality when touched, then ask why: Is it rough
hecause of rust and corrosion? Dents? Scratches or gouges? If so, you
need to decide what part of this quality should be included in the color
rexture. Nonetheless, it must be included as one of the ingredients of the
total surface, if vou're striving for realism. In most cases, you will re-
create the surface’s rough or bumpy quality as a separate painting and
retider it as a combination with the color texture,

Rough, imperfect surfaces also affect the way light hats the surface and
travels back to vour eye, These types of surfaces tend to scatter the hight
scross themselves and spot highlights are lessened or not visible at all.
Unglazed pottery, wood, and paper products are oood examples of non-
specular highlighted, or diffuse surfaces.

1.36

The top rendered sphere is smoath
and has no bumps, wheraas the
sphere on the bottom has a bumpy
surface. Compare the differences in
calor texture.
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Roughness can be sneaky. For example, unglazed poctery and paper have
microscopic roughness that may not be detecrable through touch. Keep
your eyes apen for such instances and compare the touch against is
opposite. For example, when touching the surface of the object, pit it
against something extremely smooth or extremely rough. Decide how
important this attribute of the surface 1s and whether it needs to be
included in the final reproduction. For a hyper-real genre, you may need
to zoom n and see all of the bumpy roughness of a piece of ordinary
white paper. Therefore, being able to detect the amount of roughness i
the texture of a seemingly smooth surface 1s important.

L7 SMOOTHNESS

If the surface is smooth to the touch, 15 1t polished? Is it coated with
varnish or paine? Is it metallic? If it is any or all of the above, then you
must be on the lookourt for spots of light, or specular lughlights, on the
surface, as well as for the highlight's colors. Once agan, there are excep-
tions to this rale. Wax often feels very smooth, but it may have little or
no highlight on the surface,

Another by-product of smooth surfaces 15 reflectiion. If the sorface has a
reflective quality, then by holding it you can mest likely see evidence of
vour hand in the reflection. This 15 a good rick to enable you to see just
how reflective and what parts of the surface are reflective. Often times
we are tricked into thinking that if che surface is reflective, then it is 100
percent reflective like a mirror or a lake’s surface. This 15 hardly the case,

1,37 This smooth white enamel diffuses 1.38 My hand reflection is much more
the reflection. crisp and detailed than in Figure

1.37.
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By holding the object, if you can, or at least putting your hand or tinger
near it, you can see the reflective quality. Is it a blurry, soft reflection? Is
it the same color as your finger, or is it tinted with the surface color? Is
it 4 crisp mirror-like reflection. Is the reflection broken up by a non-
reflective affectation of the surface, If the reflection 15 broken up, you
know the surface 15 not smooth, or that it has inhibitors on at, such as

dire. ]'-:Ii[ll. rust, or scratches.

You could also try slowly moving your hand, or a white card, toward the
abiect. At what point does your hand or the white card become visible
i the reflecton? Some surfaces, such as the white enamel cup shown

in Figure 1.37, diffuse their reflections of their surroundings, sottening
any detail except for items very nearby. You can also figure out what
percentage of reflection a surtace has by holding the object or touching
it, For instance, the percentage of reflection emitted from the white
enamel coffee cup is much less than that of the silver espresso maker

n Figure 1.38.

139 FReflective surfaces may not always be smooth,

Beflective surfaces may not always be smooth, however. Very rough o1
bumpy surfaces may be coated m a glossy paint or varnish (see Figure
1.39), which can be image reflective as well. These surfaces tend to break
up the reflected image due to their inherent imperfections, much the
same way a ripple n a lake’s surface breaks up the image reflected in the
lake. The reflected whole breaks up into smaller reflected parts. You can
easily see how this occurs if the image reflected is something you can

easily dhscern, such as your hand.
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1.40

These stairs have a story to tell,

DIGITAL TEXTURING & PAINTING

Other qualities detected by using vour sense of touch are that of dirt,
grease, oil, or chalkiness, Each gives clues to the surface’s history. Many
outside substances can affect the surface you are scrutinizing, By rouch-
ing the surface, getting vour hands direy, you can better understand all

the necessary parts that make up the whole,

.o |IDENTIFY THE HisTORY: WHAT’S YOUR STORY?

Ewvery surface i our world has a story. It has a reason to be where 1t 1s,
It has an age, and a name. It lives in a neighborhood or your house and
15 atfected by much of the same things we are, As texture panters, we

must find out as much of the surface’ history as possible by interview-

ing the surface.

L1510 STAIRWELL INTERVIEWED

Let’s examine Figure 1,40, a photograph of a stairwell in New York Ciry,

50 you can see how fun and easy it i to nterview and record your find-

ings. The lighting 15 fluorescent.

As vou can see these stairs get quite a beating. MNotice that there are sev-
eral coats of paint that have worn away at different places, a record of
how many people traversed these steps and how often. You immediately
see the current color 1s grayish blue. Is thar all we need to knows? Is 1t
important to know the base material of the steps? Is it concreter Can
you tellf How would knowing this inform the re-creation of your
scene? What if it 15 concrete? Well, the stairs would weather the trathe
over the vears differently than 1f they were made of wood. Simply, a

concrete step would not sag as a wood step would eventually over time,
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and paint would chip off more easily from wood. [lustrating these types
of differences might assist the audience’s psyche to accept your scene
more readily because of its realism, whatever the style. So the habits of
the climbers can be very informatve and are worthwhile to note.

The steps are somewhat worn down on the sides from people walking
up using the banister for support. They are not as worn on the top floors
from people walking up because we tend to take the elevator for higher
floors. But people use the stairs to go down more often and if they are
anything like I am, tend to use the middle of the steps to reach the
ground floor. Therefore, the steps are more worn down in the center.
Knowing this, you can ascertain how busy a stairwell actually is. What
does the wear look like? A person does not place a whole foot on a step,
and, therefore, steps do not wear away evenly. Only the front edge of a
step gets broken down. This may seem very obvious, but you would be
surprised at how many people create a texture for a staircase that is
evenly worn over the whole step. The New York stairs have elements
such as scratches, dirt, cigarette burns, and gum, as well as paint
droplets—elements brought in by a climber’s shoes from outside.

Now that you have identified and described the characteristics of the
staircase, you can decide how many of these conditions to add to your

pe-cTeation,

It is interesting to note that the stairs from the main floor to the second
e the most worn and the stairs get less and less abused the higher you
climb. People are obviously very willing to walk a couple of fights
‘rather than wait for the elevator, but not more than three flights. [t 15
‘good to know things like this if you want ro accurately catch the habits
':f. peaple and the textures they create through their everyday activities.

Remember, be aware and look around—ask yourself questions all the

{f you wanted to or it was necessary for your project, you could simplify
ot stylize all this information. Just recognizing the pattern created by the

et of walking on these steps is enough to get you started in creating a

b lievable image,
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1162 BE THE MATERIAL

An interesting experiment to try is to pretend that you are the base
material looking our into its surroundings. What do you see? If you

speak from the materials viewpoint, you begin to see things from the

mside out. For instanice, pretend that you are the garbage container in

Ficure 1.41. A typical monologue of self-description might sound hike

what tollows this.

1.41 Construction site garbage container,

“I am a garbage container made out of metal. Because |
am on a construction site, I am very abused. I am painted red
and initials are spraved with white paint to identify who
owns me, I've got scratches and abrasions that have ripped off

miy protective paint layer and now [ am rusting 1n these areas.
Splattered white plaster covers some of this, as well as dirt

and dust. The red paint is sun bearen and has lost all of its

enamel sheen, and if any of me is reflecting my surroundings,
it is very minimal and probably isn't worthwhile reproducing,
Some of the gouges in my structure, as well as the red paint
lifting off of me by the plow-like effects of the scratches, can
be felt by touch. The edges of my structure are rounded due
to wear and tear, and all traces of paint are removed from

these areas. Roust has worked its way underneath my body

and is bubbling some of the paint off of my surface”

Learning to speak in the first person with materials helps you to free
associate and improvise attribute recopnition, as well as allowing you o
create your own materials thar do not exist or to add qualities of which

vou have no physical reference.
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. BECOME ATTUNED

All these exercises take time to practice and get good at. The art of
looking and recording 1s not as simple as 1t sounds. One method may
work better for yvou than the others; it 15 up to you o decide. Or, you
may already have a method that works better than the ones | have
described and if so 1 would love to hear about it.

In this chapter, | have described to you the process through which you
cat hecome more intimately knowledgeable about the surfaces you want
to create. The success of the techniques relies on your ability to become
more attuned with your surroundings. Through the techniques laid out
in this book, you will become better acquainted with materials and sur-
fices so that vour work will reflect this and come casier to you. In
Chapter 2, “Reference Materials, Textures, and Practical Stuff;” 1 will
introduce you to some materials and textures, and put them into con-
text, Chapter 2 is full of pictures, which is the best part of any book, but
gspecially one about looking, Take your time with the chapter and have
fun applying what I have just discussed.

.- EXERCISES

1. Start a sketchbook and begin drawing and making notes about
materials and surfaces that interest you. Make sure to record all

their characteristics.
2, Color mixing and matching for simple colors may not be so sim-
ple. A lemon is yellow, but what type of yellow? Is it an orange-

vellow or pale vellow? Just because there 1s a rube of paint called
“lemon vellow™ does not mean it is the color of your lemon.

Try it vourself. Take a lemon or any other item and, on canvas,
paper, or the computer, start mixing colors. Compare your colors
to the original by looking back and forth from one to the other.

In your mind’s eye compare the color with another color that yvou
ehink is similar. Look closely at the color and observe if there are

any subtle varances in hue.

3, Go around your neighborhood, observe and interview a few
objects by asking each of them these questions:

» What is the object or surface?

s What is the most important feature that stands out for you?

e —
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® What 15 it made of, and does knowing this help vou dennfy
the surface or object, and what 15 1t used torr What does 1t
sound, smell, and feel like and does this help vou find the
informarion you need?

® How is the object or surface lit? Where is it? And how does
this add to the textural qualicy of the object?

m s it transparent, luminous, or refractive?

Take time to look at an object and try to discern what the object’s
material s, Be a detective and interview the object to understand

its surroundings and its history,

Find a reflective object that you can carry with you. Expose it to
different light sources and environments. Measure its reflectivity on
a scale of 1 to 10, At what point does your hand or white card
become visible mn the reflection? What 1s 1ts true color?

The color texture and surface guality of the plece will enhance or
detract from your understanding of the whole, so it 1s necessary to
be able to distinguish the layers of texture.

See what happens to the complexity of the texture when vou:
= Look at it normally.
m Squint at it
= Stare at it

It is important to know how to recogmze colors in highlights and
shadows. Practice doing this with the help of your white, gray, and
black cards.

- Walk around your block and find an interesting object. Become

that object and describe yvour features. Record yourself on tape or
make notes of your monologue. Don't be afraid to go overboard.
Have fun and don’t edit yourseli® Tell its story.

For a bigger challenge, try recording a monologue for a material
that does not exist, such as an imaginary material for a science

fiction film.
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REFERENCE MATERIALS,
TEXTURES, AND PRACTICAL

STUFF

l‘ HE PREVIOUS CHAPTER attempted to train your eyes and mind
to take notice and ask questions by looking at real materials. This
chapter prepares you to begin collecting reference materials in your
mind and in vour office. You begin by investigating materials and
their textures in photographs and then see how you can use these
photos to further your exploration of materials and textures. You
will be asked to explore the different sources available to create a
library of reference called a morgue. These sources include: maga-
rines, the Internet, and real materials to name a few. Finally, at the
end of this chapter, the “Photo Gallery” section contains several dif-
ferent phatographs through which 1 discuss the effects of nature,
and effects of other materials on surfaces, which all contribute to
create textures, As you study these photographs, CONOnUE EXercising
your artistic eye and practice the art of looking and dissecting that
began in Chapter 1.

Now it is time to fill your head with as much information about
materials and textures as possible. What follows are some pho-
tographs that I took walking around Manhattan, a city very rich i
texture. These photos are a very generalized and arbitrary overview
of materials and textures that appealed to me. Please keep this book
5 1 general reference guide by your desk. It will help you when

you SEATT 011 YOUT 0w pictorial reference expedition.




Metal: Brass

Metal: Galvanized Steel
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.. BASIC MATERIALS

This first part of the picture reference section shows pictures of materials
as close as possible to their perfect state, I found out during my collecting
that it is difficult to find a perfect state in realiry. 1 relied on marerial
samples from stores and also thoroughly mvestigated surfaces in the real

waorld during my exploration to find these basic materials.

What follows are some photographs of materials in their near-perfect
state. Reefer to them as you go through this book, and use them as a
basic reference guide in your professional endeavors, It is important o
know what matenals look hike in this state—raw and untainted like a
newborn baby, Think of these materials as the first layer of your paint
program. The "virgin” blank canvas on which every other detail falls.

Basic Materials

Metal: Brushed Steel
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Metal Worn: Quilted Metal

- |

Glass: Frosted Glass Glass: Colored Glass

Wood: Plywood Wood: Mahogany




Gl

Lk " . 1}
L AL T &

Wood: Birdseye Maple Wood: Purple Heart
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Fabric: Blue Velvet Fabric: Burlap

Fabric: Satin

Fabric: Cattan Denim
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Lt
Fabrlc: Embroidered

Plastic: Hard Acrylic Plastic

Stone: Marble Stone: Granite
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Stone: Slate Stone: Agglomerated Stone

Concrete: Poured Concrete Sidewalk Concrete: Cast Concrete

I21

Paper Goods: Handmade |apanese Paper Paper Goods: Text an Paper
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Misc. Materials: Asphalt

Misc, Materials: Rubber Misc. Materials: Leather

.. BASIC TEXTURES

Now consider the same materials with some basic textures added. |
could not always find an example of a material-versus-texture pairing,
Instead of a brass sheet material and brass sheet texture, for example, |
have found brass sheet material and brass doorknob texture. In other
instances | have a material and no matching texture—Japanese hand-
made paper material but no Japanese handmade abused paper. 5o, you
will have to use your imagination in such cases.

In order to achieve a believable representation of a texture in any art
style you must understand the subtle nuances that make up the texture;

what makes 1t tck?
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Compare the textured versions with the "virgin™ materials, exercising
your artistic eye to identify the changes. Think of the textures as the
layers on top of the base material in your paint package. Each layer has
its own history and reason for being there, and in Chapter 1 you were
given a number of categories you can consider to differentiate and
separate the layers when encountering a surface.

Basic Textures

R

Sl

Metal Worn: Brass Plating Metal Worn: Copper

Metal Worn: Galvanized Steel Metal Worn: Brushed Steel
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Metal Worn: Quilted Metal
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Glass Worn: Scratched Faux-Frosted Glass
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Glass Worn: Glass Block
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Wood Worn: Plywood

Warn Wood: Stained Qak Table Worn Wood: Assorted Veneers

Fabric Worn: Blue Velvet Hat Fabric Worn: Red Velvet Drape




REFERENCE MATERIALS, TEXTURES, AND PRACTICAL STUFF

Fabric Worn: Burlap Sack Fabric Worn: Satin Lining

Plastics Worn: Ripped Vinyl Chair Top

Plastics Worn: Pool Balls Plastics Worn: Garbage Lid
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Stone Worn: Granite Stone Worn: Limestone

Stone Worn: Stane Road
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Concrete Worn: Cast Concrete
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Paper Goods Worn: Cardboard Box Paper Goods Worn: Text on Yellowed Paper

Misc. Textures: Dirt Misc. Textures: Asphalt
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Misc. Textures: Linoleum Tile Under Wood

Misc. Textures: Auto Paint

The ability to differentiate between different types of surfaces and mate-
rials, as well as determining what makes up the surface and what gives
the material its quality, is an important talent to develop. It allows you to
make decisions quickly about the surfaces in your work as well as avails

vou with a new and exciting vocabulary through which to express it

.. CREATING A MORGUE

An invaluable tool to start building right now 15 a morgue; a collection of
images, photographs, samples and examples of colors and materials, and
the like (see Figure 2.1). Your morgue should contain anything that visu-
ally inspires or affects you both in positive and in negative ways. It is a
visual diary of sorts made from various sources, even your own work, [t
can contain real materials such as clothes, paper, rusty nails, washers—
whatever you want to keep on record. For instance, [ keep graphae
design images to use for reference of type styles or current color usage.
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They all inspire me o create. Use your morgue not only as reference

for reproducing textures for a project, but also to define your likes and
didikes—to see how they change over time. Morgues can be loose pages
and items categorized into folders or pasted into skerchbooks or scrap-

hooks. This library-like collection is for you. Make it your own!

Your OWN PHOTOGRAPHS AS REFERENCE

[ learned a great deal while taking photographs of textures and materials
far this book. Like many of you, I am not a professional photographer,
hut T didn't let that stop me. They might not be the prettiest pictures, but
they give me the information | need, the ideas | have been looking for,
just as your own photography will do for you. The photographs you take
do not need to be perfect in every way. Mothing ever needs to get in
your way of finding reference, or creating it.

This book was a good exercise 1n encouraging me to rely ofl 1y OWn

ability to capture what | needed from a photograph. 1 also learned a few

Jessons that may help you.

511 CAMERA CHOICE
Use 2 3%mm camera that has a rehable hight meter either in the lens
or handheld flash. If you have an qutomatic-everything camera, it is

also helpful to set it to manual operation for focusing and bracketing

2.1

Example of a morgue.
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purposes. In a pinch, you can shoot reference photos with an instant
camera or a “party fun” camera, although these cameras lack the capabil-
ity to capture the same level of detail as the professional types, because
of the quality of their lenses.

A digatal snll camera can also be used to acquire reference materials. The
one drawback 15 the resolution of the caprured salls, Digital cameras vary
n resolution. The two kinds | used for this book took pictures that
ranged in size from 640%480 pixels (6.6x8.8 inches at 72 dpi) to
1536x1024 pixels (21.3x14.2 inches at 72 dpi). This means that it you
need to enlarge these images for some reason, the detail falls apart
because the pixels, which make up the image, start to become visible,
Dagatal cameras are better for textures that remain small, for creating rile-
able textures, or just for reference shots. They are extremely casy to use
and cost effectve. There are high-end professional digital cameras chat
have much larger resolutions, but they have much larger price taps, rang-
g from 320,000 to $50,000 at the tdme of writing this book.

A digital video camera is another way o capture both imagery and
sound, and 15 useful for recording audio and/or visual notes on the
texture’s natural environment. Like digital seill cameras, digital video
cameras are resolution-dependent, and the images cannot be enlarged
without deterioration. The coolest feature about the digital video camera
that I used was its capability to capture extreme close-ups, I had the lens
about 1/16" of an inch aw ay from my tabletop and the photo turned
out beauafully crisp in detail.

3.2 FHLM STOCK

Decide on the flm stock to use based on when and where you are
shooting. For this book 1 used Fujichrome Velvia 530 and 100 ASA for
all of the outdoor shoes and Fujichrome Tungsten 200 and 400 ASA for
mdoor pictures. Your choice 15 important, because colors will shift if vou
are not using the correct film speed. Ar all times [ used transparency/
shde film because of its color saturation and accuracy of detail. [ prefer
this to print film. If you are unfamiliar with the aspects of taking pho-
tographs such as: film speeds, grain, composition, hghting, indoor versus
outdoor, and so on, then [ suggest vou look at books on the subject or
take an mtroductory course in photography.

Make sure that you buy vour film from a professional camera store. Film
must be stored 1in a conrrolled cool environmene and most corner stores

do not have this facility. Keep this in mind at
around vour exposed film in yvour pocker for a month during the sum-
mier could also have an effect on the developed pictures.
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1~ BRACKETING YOUR PHOTOGRAPHS

An important procedure to execute when taking pictures is that of
hracketing. 1t consists of taking three pictures: Take your first picture at

the perfect light meter reading, take a second at an [=stop or hall an
£-stop below, and take a third at an f-stop or half an f=stop above the first
setting. The results can be significantly different. A few of the pictures for
this book were saved because of this technique. It may seem hike a waste
of film. but it is much more of a waste if vou pay for developing bad
pictures and have to retake them. Some photog sraphers will bracket two
or more pictures on either side of their first shot by 1/4 or 1/3 testop
ncrernents, but for your purposes, one on either side should suffice. You
should be able o clean up and salvage one of the three pictures in a
puint program, such as Photoshop.

.+  RECORD INFORMATION

When you take a picture, be sure you record enough related informa-
tiom, such as the surroundings, f-stops, time of day, and the location. |
must confess that it is a pain in the neck, and [ did not do 1t for every
diot in this book. If you can record the information, do it. It will help
you get into the habit of looking around your surroundings. You will
start to identify what may be affecting your photograph, such as cast
Jdiadows. the location of the sun, the amount of humidiry, if any, and so
on. All these things are good to know, especially a month or two after
the fact, Instead of writing, try using a video camera or recording the
mfprmation on audiotape. | walk around with a tiny tape recorder when
[ go out to get reference and “speak” my findings. Either way, | urge you
to record somehow, and devise a system for cataloguing, This is informa-
tion you do not want to lose,

.1c  SUNNY VERsus CLouDy

| took many pictures in both sun and clouds, and there are advantages
and disadvantages to both. While bright sunny days offer you wonder-
ful saturation and detail, the shadows cast from other objects onto the
surface may confuse the textural information. Cloudy days, although
they provide you with less saturated images, are void of harsh shadows
and the lighting is more constant. In both cases, be sure you record
enough supplementary information so that you can correct the photos,
such as removing unwanted shadows or adding saturation, in a pairit
program later.

=

Tl
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21.1.6 DEVELOPMENT PROCESS

You might take amazing photographs, but if you develop them at your
neighborhood drugstore or supermarket you might not get the results
you expect. The development of color film negatives or shides 15 a chem-
ically intricate process. Fluctuation in temperature and time, or chemical
impurity or staleness can create undesirable results. The same is true for
the printing end of the process if you are shooting with print film.You
will be much happier with your results it you spend the extra money
and take the film to a professional photo lab. Find out where profession-
al photographers send their film i your city and do the same.

007 SCANNING

Not all your reference (taken with a nondigital camera) needs to end up
in a digital format, although there are times when it is really handy to
have 1t at your digital fingertips. You never know when you might need
to grab a texture off of one of your photographs to make it a tileable
texture for your work or to send one of yvour photos as reference via
email to the art director off-site, In these cases, vou will have to scan
and touch up vour photographs,

s34 PHoTOCD

Most of the photegraphs | took for this book were immediately put on
Kodak PhotoC s, At first, [ thought it was a bit expensive, but my ome
15 also very valuable to me and 1 would much rather paint than sit at a
scanner and sean in 400 slides. Besides saving vou time, PhotoCDs give
vou a number of different resolutions, so yvou can choose which is best
for vour needs. Now | have a complete digital library of all my reference
at the ready. Try to choose a shop that takes pride in what it does. Thas
means that it first develops the film correctly and then makes sure there
is little or no dust on the shde before it scans it (saving vou time on the
clean-up end). Also, if vou pay a little bit extra vou can get your CD
back the next day. (Not all labs ofter this, so ask first.)

1o MAGAZINES AS REFERENCE SOURCES

In addition to your own photographs, magazine clippings are a great
way to beef up your reference library. There are multtudes of magazines
published today from which you can obtan wnmagery and reference
material, Here is a hst of the types of magarines I use and what they
offer:
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o

s Interior design or architecture magazines Building
materials, paints and surfaces, environments, and color trends,

» Fashion magazines Clothing, cloth, textiles, design,
contemporary usage of colors, graphics, and fashion.

s Industrial design magazines or annuals Contemporary
surfaces, such as new synthetics, woods, and metals.

» Graphic design magazines or annuals Typography, posters,
packaging, color usage, and eraphic trends.

s Stock photography catalogs Moads, people and places,
products, colors, use of light and textural qualities.

Whatever you are interested in 15 what drives you. It informs you as

to where you will get your reference. This list 15 to get you started,
Inspiration can come from any place. | collect reference constantly even
i 1 do not have a specific project to work on.

Your own drawings or notes should be a part of this collection, as well,
Lists of music and movies that inspire you should be too. Adding maga-
sine clippings to your morgue makes sense, Doing so will save you ume
ind money, and may completely do away with the need o take your
own pictures as reference. Collecting on a consistent basis will make you
ady for any project, and you are afforded more time when it counts,
For mstance, if you need to photograph something specific you can take
the ome to find it

Having said that, I must provade a couple of points against using maga-
zine cutouts verbatim as scanned-in textures.

The question of “reproduction rights” immediately comes to mind. The
person who took the photo for the magazine, or the magazine itself
ote often than not, owns the rights on reproduction, This means that
you must ask for permission or buy the rights to use their pictures in
your project. The details and mtricacies of this issue are far too complex
and drawn out to get into here. This is just a friendly reminder that this
concern exists, and you may be stealing someone’ work 1f vou use 1t
withaut permission. So be mindful. This is not to say that you cannot
use the photo as reférence amd’ pain” gerearsalf v prar Antegnmiation
of it. Very rarely is there a texture that you pull from a magazine that
form-fits your exact needs. No matter what the reference, it will always
need adjustment here and there.
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2.2 A scanned printed image com-
prised of cyan, yellow, magen-

ta, and black dots may cause
a moiré pattern (tapl. Using
the "de-screen” function in
vaur scanner's software will
usually remowve this from the
scan (bottam),
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The second point of concern 1s the structure of printed pictures them-
selves. If you look closely at a printed color photograph 1in a magazine,
vou can see the cvan, vellow, magenta, and black dots that make up the
image. When scanning these pictures into the computer, this can create
a moiré pattern (see top of Figure 2.2), and can be more trouble than its
worth trying to remove it. Most scanners today have a de-screen function
that in most cases gets rid of this moiré pattern (see bottom of Figure
2.2, and any evidence of the colored dots themselves, So if you are in
the market to buy a scanner, be sure that it has this function n the seft-

ware that comes with the scanner.

o5+ OTHER REFERENCE GoLD MINES

In addition to magazines for reference gathering, there are

= Photography books You can glean textures, light and shadow,

and color information.

= Painting and art books Gold mines for learning how painters
use brushstrokes to describe textures as well as color palerees. Art
books also offer much of the same information as photography
books do. Looking at the materials sculptures are made from such
as stone, marble, and bronze can tell you about softness, brittleness,
and pliability of the material.

= Architectural and interior design suppliers [hey frequently
have binders full of material and texture samples for real-world
materials, such as tile, marble, wood, and cement.

» The Internet Provides a wealth of information and reterence.
By entering keywords in any of the search engines available, you
will most likely find a variety of pictures that can help you start
vour project,

Unlike many of the other specialties in this computer graphics business,
a texture artist needs to accumulate an entire library of images, books,
and materials from which to work to be good. It 15 up to you to know
what something looks like and reproduce it that is your job, It also helps
vour director or art director if vou show images from your morgue to
inspire initial ideas from which to start, Much work can be accom-
plished in this fashion concerning style, mood, and extent of detail. T

ien
vou may begin with a much clearer vision of the direction in which you

want to take the project,
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.. PHOTO GALLERY

So often we approach our projects with the artitude that the objects and
airfaces we must texture are separate elements having no relationship
with other things around them. We paint and texture the objects as if
they stand alone when, in fact, these objects live together within an
environment. They influence and affect each other as is evident in
reflections and the wear and tear on an object or surface. This 15 the
mpetus of this section—to create a dialog between you and me and the
photos that follow and put into practice exercising your artistic eye. |
hope you did the exercises | set up in Chapter 1. Now let’s take note of
the interaction between real-world materials and items, and describe
what’s happening,

| took the photographs that follow while walking around New York and
during other travels. In this exercise, all I'm doing 1s describing what [
am secing, See if you can spot what I am talking about.
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2.4.1 NeEw York BrIiCK BUNDLE

In Figure 2.3, look at how the pulley 1s constructed and what 1t is con-
structed of, The rope is not tied around the bricks because it would wear
away and have to be replaced. As far as [ can see, the rope is pulled
through a hole drilled in the center of the bricks. I love the different
colors of the three bricks and their condition.

[ the bricks at this height indicate that the door of the garbage contain-
eris closed, then why are there scrapes higher up on the wall? Does the
id on the garbage sometimes fall into the container? Was there a differ-

ent length of rope on an earlier version of the pulley? Why do the

scrapes seem to get wider at the bottom? Is the paint on the wall being

worn away or is the brick bundle leaving pieces of itself behind?

Because the graffiti is being worn down I would guess that the wall and
paint are being worn away.

Another interesting part of this picture is the branch-like pattern on the
wall (rop left). T didn’t write this down when [ took the picture so all |
‘can do is puess. (See how important it is to write down supplementary
details when you take the shot?) It looks as though the branches from
the tree left their mark either from when the wall was wet, or from a
very violent wind slapping them against the wall. (There are actual bits
and pieces of the branches left on the wall.) Hmm. Would T have
thought to put that in one of my pieces?

Does the graffit just above the dumpster to the right bottom of the
photo, look like it extends down the wall past the contaner? If so, then
the container had to have been added later.
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2.3 On Opposite Page
This photo was taken late in the day,
araund 4 pwm., on a shaded New York
street,
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2. SouTH ofF FRANCE WATER TROUGH

There are a number of things | would like to point out to you in
Fioure 2.4,

= Notice the different types of stone and their textural qualities. Both
the top part of the wall and the bottom part are made from cut

SCOIRE.

® [s the trough between the buildings stone tile? Because of how old
the village 15, [ would guess that everything from the foundation of
the house to its walls to the streets are all made from stone with
very little concrete.

s Notice the cut indentation of the stone, the router edge. You would
not need to model the imdentation, the broken-off part near the
bottom of the wall, and the three reddish-brown bricks (top-cen-
ter): you could add these kinds of details to vour wire-frames with
vour texture and bump pamtings.

o It seems to me that to make the Aowerbed, some sort of founda-
non of stone was laid and then a thin “paste™ of concrete was laid
on top. The stone layer beneath the poured concrete flowerbed can
be created with one texture map: just remember to include the
zonge where the two materials meet and live next to one another.

= MNorice the blue and black stenciled number and its over-spray onto
the wall, as well as a remnant of an earlier painted arrow just abowve
this. Beautifully subtle, but still evident,

® Take note of the crumbled away walls of the water dramnage -
trough—no perfect CG edges here. 1 especially hike the crack in
the front corner of the Howerbed. Would vou put one in yvour
pleces

s Norce the dirt and dust that have settled on the wire gate hori-
zontal framing. Also notice the subtle light reflection on the honi-
zontal wires that cross the dark areas behind. How can vou create
the depth of this photograph?

s How would the dried-up, salt-stamed part of the trough be
expressed as compared to the wet part? What are the differences?

s Note the green algac-like color and the settled soot and sand in
the water.
2.4 On Opposite Page
s Because of the overcast nature of the day, take note that there are This photo was taken in the south
no harsh shadows and that the saturation on the whaole 15 low. of France in a little village called

= : j St. Clement. The light guality here
s Notice the lack of detail on the flowers and therr leaves, but even Srema by &nogeata snmebat bk

s0 they are not just one shade of green or pink. cast day
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.43 GREEN PAINTED DoOR

Several things draw me to Figure 2.5. The first 15 the rich green color of
the door and its beautiful bumpy textural quality. Look at all
the wonderful little details thar are in this photograph.

8 Motice the number of holes that have been drilled for different
lock systems.

8 The dust, which settled on the tiny boarded up window ledges and
padlock apparatus, demands some attention.

" The ripped off plating made of some sort of mystery material is
unprotected and rusting and creates a pattern wath that nipped-oft
part and the glue left behind.

» Take note of the shininess of the paint, and the highlight color of
its sheen.

= Motice the beauriful bashed up brass doorknob with paint rem-
nants and the doorknob plate completely painted.

® [)id you notice the pattern of the bumpiness on the door? What is
it caused by—numerous paint applications, rust underneath, a thick
paint roller? Notice the vein-like, high-lit edges from large dried
and cracked portions being broken off, peeled off, and then

repainted.

® Look at the different colors of rust, the painted over screws and
spray paint grathiti.

® The color of the door 15 reflected in the meral objects on the door,
the lock, and the doorknob.

2.5 0On Opposite Page
A green-painted door in Soho,
Mew York.

M3
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oo UNIVERSITY AVENUE NEAR TWILIGHT

2.4y
There are many things going on in Figure 2.6. Look at how the colors
e affected by the moisture in the air. The saturation of colors of the
buildings decreases whereas the saturation of the lights and the road itself
nerease greatly. Everything has taken on a slight bluish color. I love the
color of the greenish lighting (how my film speed and aperture captured
the fluorescent lighting) underneath the scaffolding on the left, and the
golden-yellow light coming from one of the windows on the building
just off to the right of center and up. Many of the windows are the same
hue as the sky due to reflection.

[f vou cover up the sky and buildings in the distance, this could be a
photograph taken at night. Hard to believe that there is that much light
in the sky compared with the presence of light on the street. This is a
product of contrasts. If you compare this sky to one of midday, this one
would definitely be less brilliant. It seems much brighter though because
everything else is comparatively darker.

Tike note of the amazing depth of field, intrinsically a characteristic of
wilight because of the angle of the light, now exaggerated by the mois-
tre in the air. The buildings in the distance are just barely discernable.
They are mostly flat, muted colors with light and dark boxes for their
windows. As you move forward to the front of the photo, details start to
hecome more apparent, but are downplayed much more than if this was
midday because of the lack of sun. For example, you cannot discern
every brick texture or even every brick on some of the buildings, and
therefore, there is little “bump” information. There are still shadows on
the ground under the cars. The sky and its ambient hght are still power-
ful enough to cast shadows, How will these shadows change when the

an goes down completely?

ompare Figure 2.6 with Figure 2.7. Whart are the similarities and
ifferences, and why?

2.6

2.7

On Opposite Page

This picture was taken an an
autumn evening just as the sun
was going down in New York City.
It rained a fine mist earlier, which
helped accentuate the effects of
the twilight hours on the city,

On Opposite Page

This photo was taken in Venice
around the same time of day as
Figure 2.6,
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.5 AN OFFIcE DoOR

Figure 2.8 is a good example of everyday wear and tear on a surface. By
looking at this door I can imagine the stories it has to tell {at least how
| perceive them). It is a steel door, which has been brushed to give it a
hiny, wavy pattern. Notice how constant use has worn away this metal-
lic, shiny finish. How does this happen? This door is fairly heavy because
of how thick the steel is, so when people push through it they put their
houlders into it while others put one hand on the pushbar and the
other where it is worn away. Also, when people open the door from the
other side they often place their hands on this spot once the door is par-
ally open to pull it open. I'm not sure why there are so many scratches
in this area. Possibly from rivets, buttons on coats, and carried packages
used to open the door. The same tool that created the brushed look
nrobably caused the dark black-brown streaks n the worn away finish,

The pushbar reveals other textural affectations that apply to similar
objects of the same shape. Notice how the edges of the bar have the fin-
ish worn off completely. Edges on objects like this are the first to feel

the effects of human intervention, this is true for wood, plasac, glass,
concrete, and so on. The fronts of these objects are less abused. This 1s an
important peint to remember to add to your textures for an added bit of

realisom.

I think my favorite part of this picture is the bolt 1n the middle of the
pushbar, Look closely and you will see a radial scratch pattern on the bar
seelf. These are the kind of “human” intervention textures that I love to
add (if | have the time) to my work. They add authenticity to my work.
I can only image what or who made these marks, which is part of the
SLOTY.

Notice how the doorframe meets the white wall and the slipping silver
plate near the door latch. Take note that when things are constructed,
they are far from being perfect. Something to consider.

2.8
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On Opposite Page

This is a picture of the inside of the
front door to an office in New York
City. It was taken with a digital
camera and flash,
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.6 REsSTAURANT WALL

Notice how the paint on the fan’s frame has been scraped and worn
away, leaving the actual brushstrokes behind and revealing the warn
wood material underneath (see Figure 2.9). Notice all the ditferent hues
and tones of blue.

s The random pattern of screws, some showing their heads, others
filled in with dirt and grime hiding their details.

s Notice how all these surfaces butt up against one another or lay on
top of each other. Each piece defines itself and its neighbor by
trapping dirt and paint in the ledges, cracks, and meenng places of
each material.

s The smudges and drips on the window panes—are they caused by
a sloppy paint job?

s Look at how the reflection in the window panes 15 sofily blurred.
Why 15 this? Is the window greasy? dusty?

s MNatice the pattern of the paint chipping off of the windows.

®» Did vou notice that the top-left window is cracked? How dowes
that affect the reflection?

s Would vou eat at this restaurant? (Just wondering,. ]

s The blue paint has a matte finish and therefore has no specularity
or sheen to 1t

The picture underneath (Figure 2.10) shows that the windows are
not completely transparent, because they are dirty. There 15 also the
contributing factor of the reflection, which hinders the clarity of
the bortles and containers that lay behind,

s The bottom-two glass panes on the left are a molded, bumpy pat-
tern that bends the light, which breaks up the articles behmd

them.

s The bottom-two panes on the right have some sort of wire mesh
material behind them, which obscures the objects behind the glass.
The long horizontal band of red in the top-left window panes—is
it a reflection?

=Y

2.9 On Opposite Page
The phatograph with the aily, dusty
fan is texturally complex. This one
is of a restaurant's kitchen window.
It was taken around 2 r.wm. on the
shaded side of the street. | was
particularly interested in the accu-
mulation of grease and dust an the
fan {as disgusting as it is), and all
the different affectations of the glass
frames and panes.

2.10 On Opposite Page
Another window section of the
restaurant wall.
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.. LOOK AND COLLECT

In this chapter, we expanded the idea of looking into one of collecting,
Not only are you going around looking at many different examples of
textures and surfaces, now you are collecting them into one place in

variety of different forms so they are at your fingertips when you need
them.

[ would like to round out your artistic knowledge with the theory of
color. Color is one of the first things you notice about a surface, and |
briefly wrote about recognition of color in shadows, and so on. The the-
ory of color expands your knowledge from a wvisual aspect of art to a
perceived aspect of art. When you encounter a color, in other words, it i
not on a purely visual level; there are many other components attached
to color that I would like to explore, and Chapter 3, “Color Theory,” is
about just that. There you will get acquainted or reacquaint yourself
with colors and color theory.,

.6 EXERCISES

I. The ability to differentiate between different types of surfaces and
materials, as well as determining what makes up the surface, and
what gives the material its quality is an important talent to develop.

Look at the photographs of materials and textures at the beginning
of this chapter and see if you can start to distinguish the features
that make up each surface.

Identify what the common differences are between the virgin and
textured samples.

Look for patterns, lines, specks, and dots that describe the textures,

2. We have expanded the idea of developing an eye for looking to
one of developing an eye for collecting, It is important to know
what you need to collect and what to leave an the street or in the
magazine. At first, it may be difficult to be selective, With experi-
ence and time, and management of your morgue, you will soon
have a varied and impressive collection.

Start setting up your own morgue by creating categories such as:
types of materials, types of reference, colors, genre styles, prefer-
ences, likes and dishkes, and so on.

Begin gathering photographic references from the sources I
mention in the text.
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Go to architectural suppliers, stores that cater to hoime improve-
ment, furniture and bathroom stores, and so on, collecting as
yOu 0.

. Start experimenting with picture taking. Get to know what it is

you need to watch out for when collecting your own reference.

Experiment with different types of film stock, lighting, and situa-
oS,

Like the pictures at the end of this chapter, rediscover your own
P P ¥
photos and look at them in this new way.

Serutinize how materials meet or fit together.
How perfect or imperfect is this joining?

How would you re-create this in a painting or a 3D program?

91
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CHAPTER

COLOR THEORY

‘c OLOR IS ONE of an artist’s most important tools. [t assists the
artist m expressing many facets of his personality; creates a signature,
An artist can also create and manipulate a feeling or mood of a

piece with her choice of color. To communicate visually and emo-
tonally with your work, you need to be acquainted with the char-
acteristics of color and its many variations. Even if vou have already
raken a course in color theory, this chapter will serve as a good

refresher and may even give you some new perspectives.

.. ADDITIVE COLOR MIXTURES

Colors created by light in the natural world and recorded by vour
gyes and photography are known as additive colors. The term “addi-

tive” refers to the mixing of hight. When equal intensities of the pri-
mary colars of light (red, green, and blue) are mixed, they produce
white light. Newton discovered that white light diffracted through a
prism produces a spectrum of colors: red, orange, vellow, green, blue,
indigo, and violet. A good way to remember the order of these col-
ors 15 to remember the name “ROY G. BIV" When there 15 no

light, then all colors are absent and vou see black; black 1s the

absence, or absorption, of all light.
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The three primary colors and their
secondaries in additive color mixing.
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Look at Figure 3.1, The three primary spots of light and their mixtures
produce very different results than what you wolld get by mixing pig-
ments, As you can see, red light mixed with green light creates yellow as
a secondary color; red and blue light produce magenta as a secondary;
and cyan is the secondary color from a blue and green light mixture.

The center portion of Figure 3.1% chart is white because all three pri-
maries are mixed together. In the additive color system, as more colors
are added to each other they add to the purity of color or light, culm-
nating in pure white. This method of mixing colors is opposite of the

one you use for mixing pigments.

SUBTRACTIVE COLOR MIXTURES

The subtractive world of colors and color mixing is where maost of us
started as kids. It deals with the mixing of pigments such as inks, crayons,
paints, and so on. Grade school art class taught you the three primary
colors are red, vellow, and blue. You know that mixing red and yellow
pigments gives you orange, mixing vellow and blue produces green, and
combining red and blue gives you purple or violet. These color mixoures
are called secondaries. The color wheel can be further divided to reveal
tertiary colors, such as red-violet or yellow-orange, when neighboring

colors are mixed together (see Figures 3.2 and 3.3).
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“This system of mixing colors is called subtractive, because each time pig-
"ments are added to each other, the resultant color is less vivid or pure
than the colors used to create it. Think of it this way: When light shines
on an object, the light either passes through the object (as it does
through glass), reflects back (as it does off metal), or is absorbed (as it 1s
in 2 matte surface). Pigments absorb or subtract an amount of white
light and reflect their unique color. “Hence, a combination of two such
pigments is, by definition, the sum of their subtractions—or to put it in
practical terms, a derivative color of diminished brilliance,” wrote
Charles LeClair in Color in Contemporary Painting (1991, Watson Gupnll
Publicaions/INY, p.47).

3.2 The three primary colors and their
secondaries in subtractive color
mixing.

3.3 The subtractive color wheel with its
primaries (P), secondaries (5), and
tertiary mixtures (T).
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You should know both color-mixing paradigms because yvou will have
to work in both. When vou create with real paints (pigments), you create
your textures primarily in the subtractive mode, and you might create
vour textures in the additive mode when mixing colors in your 31 pro-
eram. You can work in either mode in Photoshop or ustrator by
selecting RGB (for additive) or CMYK (for subtractive) palettes.

.2 COLOR QUALITIES

Whether mixed by an additive or a subtractive process, all colors share
some commeon qualities. They are called hue, saturation or intensity, and
value or brightress. Most 21D and 3D applications use these terms when
dealing with color mixing and choosing. For instance, when you choose
a color from a color “picker” or “wheel” in your paint program you can
choose to use different modes for that color chooser. There is HSB
(Hue, Saturarion, and Brightness) mode or HSV (Hue, Saturation, and
Value) mode. Defining these terms will make things easier when you
begin to decipher colors, or look at photos and paintings together,

131 HUE

When vou look at a color, the first thing you notice is its hue, its color:
The vase looks hine, and the scarf looks red. Each color on the color
wheel is a hue. A hue can also define similar or like colors; turquoise
blue, ultramarine blue, and sky blue are all blue hues. The terms “hue”
and “color.” for the most part, will be used interchangeably throughour
this book. Hue is the color vou start wich. Take a look at Figures 3.4
and 3.5.

L
i

3.4 MNatice all the different hues present
in this picture.

3.5 MNow notice the shifted hues after changing the hue/saturation to (-65) left and (+65) right in Phatoshop.
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22 SATURATION/INTENSITY

Saturation 15 2 measure of a color’s purity or brilliance. Remember, in
subtractive color mixing, the more colors you mix, the less pure the

resulting color. Figure 3.6 shows two pure saturated colors and their

less saturated, diluted mixtures. Saturation can also be thought of as
intensity. How intense s the color you are looking at? In vour 212 and
3D programs, saturation is adjusted by a shder that reduces or increases
pigment or intensity. Color saturation can be taken completely out of a
photograph, leaving a black-and-white version of the picture. Figure 3.7
shows how saturation can be decreased or increased in Photoshop.

3.6 The bar an the right shows the
decrease of saturation fram the
pure hue an the [efl.

3.7 The picture an the left has had its saturation decreased, The one an the right, increased,

7 VALUE/BRIGHTNESS

Vialie or brightness is the light or dark quality of a color, or hue. Light or
pale colors are regarded as high value, while dark colors are detined as
Jow-value. Figure 3.8 shows value scales of purple and orange. The pure
color lives in the muddle, and by adding white successively to the color
you lighten its value and create tints. By adding black successvely to
your pure color, vou darken 1ts value and create shades of the hue. In
vour 21 and 3D programs, value is controlled by a lightness or brighe-
ness slider that adds darkness or lightness to the present color, leading to
complete black or white. Figure 3.9 illustrates this point with the flower
picture,

3.8 The different values af purple and
arange, The darker values are called
shades, the lighter values are called
tints.
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3.9 The picture on the left has had its
darkness increased. The one on the
right, brightness or lightness
increased.
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Sometimes it is difficult to discern value as opposed to saturation. Both
can affect each other. Areas of color in shadow may also look less satu-
rated. In the twilight hours, the imminent night sky seems to suck out
all the saturation from the world, adding its own blend of blue hues. In
effect, both value and saturation are affected by the loss of light.

.. COLOR SCHEMES

The additive and subtractive processes describe the technical side of
color mixing, but do not address the subjective or artistic side of bring-
ing together a color scheme for an image. Nature composes and uses
color successfully and effortlessly. I have never walked through a forest ar
open meadow and thought, “Wow, what an awful color; that doesn’t fit
here at all.” Nature has been an artist for millions of years. Those of you
newer to the craft need to work at your color choices when it comes to
vour compositions. The experience of other artists, however, can help
provide a few guidelines. What follow are a few different color schemes,
which you, as an artist, will use during your career as a texture artist.

sn: COMPLEMENTARY CoLORS AND COMPOSITIONS

Complementary colors are colors that enhance, strengthen, and brighten—
in other words intensify each other. On a color wheel, complementary
colors live directly opposite from one another (see Figure 3.10), The
most basic or common complementary pairs are red and green, blue and
orange, and yellow and violet. When complementary colors are mixed
together, all the colors of the spectrum are present and they create mid-
dle gray as they cancel each others chroma.




CHAPTER 3 COLOR THEORY

99

3.10 The basic complementary colors an

These colors live in a harmony of vibration and contrast. The scientific
definition of complementary colors is stated as, “a primary color oppo-
site the secondary color produced by the other two primaries.”
(Dictionary of Art Terms, Thames and Hudson Lid., 1984.)

For example, take a look at the red/green complementary pair. Red, a
primary, is complementary to green, which is a mixture of the other two
srimaries, vellow and blue. Complementary colors are not limited only
to the pairs mentioned previously. Other combinations can be found on
the color wheel. For instance, vellow-orange, a tertiary color made from
a mixture of orange (a secondary color), and yellow (a primary color) is
a complement with blue-violet another tertiary hue made from blue

(2 primary) and violet (a secondary).

Van Gogh, Monet, Matisse, and the Fauves are just a few of the painters
that use a complementary palette to express energy and vitality in their
work (see Figure 3.11). This is not to say that they always did this, but
they knew if they wanted to evoke a higher energy, a complementary
palette was one way in which to achieve it. This energy is created by the
dynamic opposites of the complementary hues; dynamic because of the
constant vibration between them. Could this be why advertising design-
ers adopted the scheme for themselves?

the color wheel. When twa comple-
mentaries are mixed they cancel
each other's chroma and create
what is known as middle gray.



3.11  The dramatic use of complementary
colars in this painting, LAresienne,
by Vincent van Gogh belies the sub-
dued nature of the sitter,
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The painting by van Gogh shown in Figure 3.11 demonstrates a beauti-
ful use of complementary colors. Because these colors are more complex
complements, they retain a high-energy, but sit down enough to wel

come the viewer in. In other words, vour eyes do not feel attacked by

the large amount of yellow and the colors do not feel overly acidic or

loud.

The Metropoliton Musewrr af Arf, Bequest af S A. Levisohn, 1052, (51.212.3) PRolagimp $1579 Tine

Mefropaliten Mosels of At
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As mentioned previously, designers and advertsers also take advantage
of these complementary palettes as seen in supermarkets, magazines, and

on TV,

Take a look around the next time you go to a StoTe and see how many

variations of these complementary harmonies speak to you from the

shelves (see Figure 3.12). Purple type on d vellow background or a

picture of oranges set against dark blue background—all vibrating and

wying for your attention. A classic example is the many combinations of

the colors red and green stores decorate themselves with to evoke the

spirit of Christmas,

312 Complementary colars used in
advertising to get your attention.

Aside from looking at artists and designers for clues on how to use

color, vou can look at nature. As mentioned previously, [ have never seen
nature go wrong when it comes to color. Take a look at a wild field on a
sunny day, and it seems thar there are always clusters of purple flowers
with clusters of vellow flowers. Red poppies always stand out when

there is a field of green around them n the French countryside (see
Figure 3.13). [t 1s fascinating to witness. I suggest a field wip for anyone

who 15 interested.
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3.13  In real life, these poppies, with their
velvety red against its perfect
complementary colar, lush green,
brings life to this grassy field.

2410 SPLIT COMPLEMENTARY COLORS AND COMPOSITIONS

Split complementary colors are found on the color wheel by choosing
the first color, finding its complementary color opposite it, and then
choosing the colors that live on either side of the complementary color.

For example, see Figure 3.14. The first color is green, its complement is
red, but instead of choosing red, pick the orange-red and the red-violet.
The feeling of these split complements in compositions is a little more
harmonious than straight complementaries, vet, they retain a high
energy. They are a little less obvious cheice for vour palette and add a
hit more complexity in your composition,

3.14 Anexample of split complementary
calors.
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.12 DouBLE-SPUT COMPLEMENTARY COLORS
AND COMPOSITIONS

Double-split complementary colors are similar to split complementary.
This time. the colors that live next to the complementary ones in both
cases, are used. In Figure 3.15, when you pick orange and blue as your
complements, it follows that vou use green-blue and blue-violet wath
vellow-orange and orange-red as the colors for your palette, Once again,
his color scheme is another step forward in harmony, a little more com-
plexity but still very high in energy and vibration.

3.15 An example of double-split
complementary colors.

> TriaDIC PALETTES AND COMPOSITIONS

$all anather high-energy color combination can be found by using a
riadic colar selection. Triadic colors are found on the color wheel by
choosing three colors that are equidistant from each other. The primaries
(red, yellow, and blue) are triadic colors, as is vellow-orange, red-violet,
and blue-green (see Figure 3.16).
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316 An example of choasing triadic
colors.

45 ANALOGOUS PALETTES AND COMPOSITIONS

Another palette that is used in compositions consists of analogous colors,
Analogous colors are neighbors of cach other on the color wheel (see

Figure 3.17). These colors tend to live more harmoniously and peaceful-
ly with one another because they are relatives of each other. They can be

o

less vivid or saturated, less bright, more subtle and muted, although not
always, They have less contrast and vibrational energy than complemen-
tary colors. Think of the purple, blue, and magenta colors in a cwilight
skyv or the vellows, golds, and oranges in an Arizona desert. A pine forest
has light greens to blues and purples deep within its depths.

3.17 Analogous colors are neighbors of
gach ather on the color wheel.
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The painting in Figure 3,18 and the photograph in Figure 3.19 have
mmalogous colors in their COMEPOSITIONS.
3.18 In this painting, Tom Thomsan uses

a wide range of analogous colors
from the color wheel,

Tom Thamsan, Autursn's Garland 24916, oil on (anvas, 122.5 * 132.2 M, purchased 1918 Mational Gallery of

Carada, Ottawsa

3.19 This photograph shows a more
muted range of analogous colors.
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3.20

3.21

This colar wheel illustrates each
color and its monochromatic
values,

This photo, taken at St Stephens
Cathedral in Budapest, dramatically
demaonstrates the effects of light
spilling through the opening in the
cathedral ceiling creating tints and
shades of the stone's colorin a
monachromatic compaosition.
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5445 MONOCHROMATIC PALETTES AND COMPOSITIONS

Another color scheme that artists and designers use in their composi-
tions is monochromatic color. Monochrome colors are created by pick-
ing a color on the wheel, adding black or a darker color incrementally
to create shades of that hue, and adding white incremenrally to the origi-
nal color, or by diluting it, creating tints of that hue. Figure 320 shows
the color wheel with shades and tints created. Their energies are more
subdued and peaceful due to the lack of color contrasts, Monochromatic

compositions are very harmonious, (see Figure 3.21).
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.. WARM AND CooL COLORS

The “cool blue” ocean or the “red hot” fire are some of the adjectives
we use to describe things in our world, We relate to our environment in
several ways, one of which is kinesthetically (an imagined or subjective
sense of feeling), and describe our wotld to others as if we could touch,
even untouchable icems. Not only can the ocean be cool to the touch,
but also the color blue itself represents coolness. Even though the
whitish-blue part of a flame is hotter than the orange-red part, we still
do not relate blue to warm things. The same is true for warm colors. If
the ocean turned red one day, would you walk toward it with great trep-
idation? Fearing that if you walked into it you would be consurned like
a moth by a flame?

3.22 | have divided this color wheel in
half to show you the division of
warm and coal colors,

As a painter, you need to learn about the warmth ar coolness of colors
hecause the energies given off by such colors deserve their respective
places in your compositions. Cool colors tend to recede from us, and
warm colors tend to advance toward us. This is valuable information,
because you need to understand how to give focus to certain elements
in your scenes (see Figure 3.22). If some element needs to take a back-
eround plane, you can give it a cool overtone or cool highting, If some-
thing needs to pop out, then you can give it more warmth, Green, blue,
and purple are cool colors, while red, yellow, and orange are warm ones.
There are many other combinations of warm and cool colors though.
For instance, you can cool a red down by adding blue to it or warm 2
green up by adding yellow:
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3-23

Motice the beautiful hues of blue in
the trucks in contrast with the warm
arange-red bricks of the buildings.
Which color pops out at you the
mast?
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Shadows are, for the most part, cool in color, which helps them sit down
on the surface and anchor the object that casts them. This 1s not an

absolute. Some painters can get away with surprisingly warm shadows,

and [ would suggest that you try this as an exercise when you are paint
ing. Try to find some paintings that exemplify warm and cool compos
tions. Figure 3.23 shows warm and cool colors oceurring naturally in

New York.

COLORS —PSYCHOLOGY AND
PHYSIOLOGY

Beyond suggesting warmth or coolness, colors can have a psychological
and physiological effect on all of us. As an artist, a vser and manipulator
of color, you need to be aware of some of these effects. This section on
color psvchology and physiology 15 a combinatnon of personal observa-
tion and the ideas and observations of two major authors and their
books on the subject: The Power of Color by Dr. Morron Walker, and
Calor Psychology and Color Therapy by Faber Birren. These two authors,
and the experts they cite, delve much more finely and deeply into this
vast area of color theory than there is room for in this book, I have
taken the highlights, as it were, from these sources just to give you an
idea of what it is you are dealing with when considering color. If you
are interested in furthering your knowledge here 1 suggest you give

them a read.
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From this research, it seems that the jury is still out on the defimtive
psychological effects of color on living things. Yet, certain professionals,
aich as chromotherapists (therapists who use color for medical

surposes), believe color affects us so powerfully that subjecting patients
o different colored lights has curative qualities for their various ailments.
This is not a New Age idea. Dr, Morton Walker, in his book, The Power
of Color, p. 32, states that,

“ . The ancient Egyptians, for example, built remples for the sick
that were bedecked with color and light. They set aside special col-
ored rooms as sanctuaries where the sick could be bathed n lights of
deep blue, violet, and pink. Native American Indians also used color
for healing. ..to fight chronic illness and to heal injuries sustained
during buffalo hunts and intertribal warfare.”

According to Wilham G. Cooper, president of the Cooper Foundation,
i nonprofit educational organization offering natural methods of healing
to the public), in The Power of Color, p. xiii;

“...Light 15 a nutrient and, like food, is necessary for optimum
health. Reesearch demonstrates that the full spectrum of daylighe is
needed to stimulate our endocrine systems properly”

| give you these two examples to show you that the use of color is not
reserved simply for pretty picture making. It is a subject taken quite seri-
ously by other professionals aside from artists, Many books have been
written on color and color psychology, and | suggest that you consult
the reference section of this book to find some extracurricular reading
that supplements the highlights 1 cover in the following sections. By
looking inte the psychology of color more deeply, you can better mflu-
ence and illustrate the message, mood, and flavor of your projects.

5o how do we feel about one color over another? We all have personal
color likes and dislikes based on our own lives and experiences. Whether
vou love red, and hate orange based on some wonderful or tragic event
in your life, there seems to be underlying similariries with color and liv-
ing things, not only humans. In this light, take a look at the colors of the
SPI'_‘I'.'II"LJIH.
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3.24 Mot exactly sport cars, but red
seems to be the color of choice in
Budapest, Hungary in 1989,

»61  RED

R.ed is the most arrogant, attention-grabbing, and energetic color of the
spectrum. In terms of temperature, it is the warmest color. Emotionally,
we relate red to love and passion. Red 15 the color associated with our
hearts, roses are red, and so are boxes filled with chocolates on Valentine’s
Day. It is the color that excites us most and makes us take notice—the

color of stop signs, fire engines, and alarms, Red 15 an in-your-face color
that demands your attention, and not a color that sits idly by waiting for
youl to take notice, Because red excites us, it 1s not the choice of color in

psvchiatric wards, prisons, or hospitals. Excessive subjection to red can
lead to agitation, anger, and even violence. "It stimulates appetite,
mcreases breathing, and elevates blood pressure” (The Power of

Color, p.51)

Advertisers and designers who understand this can easily manipulate our
attention with it. Sale items in stores display red tags. Fast sports cars, and
now, even nof-sa-fast cars are often painted red (see Figure 3.24).
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i (ORANGE

Orange is 2 warm color because it is the marriage of red and yellow, and
is considered a happy and lively color. It represents Halloween and
Thanksgiving and is the color of autumnal landscapes and fire’s flame

fsee Figure 3.25), Not as energetic as red, it is known to “...stimulate
creativity and ambition along with energentic actviry” {The Power of
Color, p.15) It has a luminous, glowing quality that captures our atten-
tion. Orange is the color used for construction signs on roads and high-
ways. It 15 a popular color in sports as seen on many jerseys {oftentimes
coupled with blue, its complementary). It is not considered as an elegant

color.
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3.25 The color of autumn, orange, is
clearly apparent in this photo from
the city of, what was once called,
West Berlin.



3.26

3.27 The freshness of these avocados
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This no-parking sticker hopes to get
your attention. Does it?

63 YELLOW

A warm, bright, and vibrant color thar represents many things to us, vel-
low 1s the color of the sun, gold, spiricuality, and mspiration. On one
hand, we relate yellow to goodness and joy, on the other, cowardice and
caution. Would the “happy face” be so happv if it were red instead of
vellow? Yellow 1s the color chosen for vield signs and warning labels (see
Figure 3.26). The color of graphic lightring belts, it suggests energy and
electricity. Used in interior design, it brightens up the room that is oth-
erwise dull. Yellow roses are a symbol of friendship, less passionate or
threatening than red ones.

is heightened by their vivid green
coloring.
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16: (@GREEN

The color of the vegetal world, green represents freshness and nature
(see Figure 3.27). Its cool quality soothes, calms, and has great healing
powers. Surgeons dress n green, “complementing” red blood. Green
represents life, hope, and growth. We can be green with envy, green at
our job, or have a green thumb, Where it doesn't belong, green has neg-
ative connotations—on a person’s face it suggests sickness, and on non-
green food is the color of decay.,

3.28 This picture taken in Arizona, can
only begin to tell the story of how
truly refreshingly cool the blue
water is.

465 BLUE

A cool color and the hue of the davtime sky, blue is the most sedate of
all colors (see Figure 3.28). Blue can “.. slow the pulse rate, lower body
temperature, and reduce appetite.” {The Power of Color, p.52) Designers
use blue to describe ice and minty freshness. It symbolizes the heavens
and divinity, 1t 1s a fairly serious color depending on its variations. Blue
is the color of cheice in the business world when 1t comes to logos and
suits, Overexposure to blue can create depression, as in, “I'm feeling
blue,” or “I've got the blues™
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3.29 The purple irises help to calm the
sunny courtyard of this haspital
where Van Gogh once stayed.,

3.30 Pure? As the driven snow.
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266 VIOLET/PURPLE

Violer, the most exotic color, has long represented royalty. Back in the
middle ages, because of how it was acquired and made: the color crim-
son is made from the mucous glands of snails. [t takes a thousand snails
to vield 1 gram of crimson making it was very expensive and only royal-
ty could afford it. Therefore, subliminally it can represent wealth, both
monetarily and spiritually (see Figure 3.29), It is the color of the twilight
sky, exotic birds plumage, and butterflies. In spiritual terms, it represents
transition, as evidenced by Lent and Advent colorings. It 15 a deep, mys-

terious hue. le 15 mystical and meditative.
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WHITE
When all colors are present in perfect balance, we see white. White in
all s perfection is known to symbolize puriry, truch, and goodness (see
Figure 3.30). “Pure as the driven snow,” or “a white lie,” are a couple of
the many statements to describe this quality of white. In old western
films, the good guys alwavs wore white. White suggests antiseptic cleanli-
ness. In religious paintings, white s the color reserved for the presence

of the Holy Spirit, God's robe, and glowing angels.

BLACK

In light terminology, black is the absence of white light, and therefore

the absence of all colors. Black can represent the antithesis of white and
is known to symbolize white's opposites, the “bad guys.” and deceit. T is
the color of funerals, death, and mourning. The “Black Market™ and
“Black Monday" are examples of the neganive representation this color
has on us. However, it is better to be “in the black™ than “in the red”

[t can bring us feelings of despair and loneliness, It is also mysterious,
the color of night, and the place and habitat of shadowed detail (see

Froure 3.31).

3.31

The mysterious beauty of black.
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.~ THE PRACTICAL SIDE

So what does all this color psychology have to do with you and me?
Knowing how colors affect you emotionally and what you link symboli-
cally to colors will allow you to betrer place colors to get desired effects
In your work, For instance, if you have to texoure a circus and capture all
its energy, you will probably want to stay away from less energetic col-
ors, such as blues and greens, and go straight for the more energetic reds
and vellows for most of your palette. Conversely, if you are texturing a
hospital for the criminally insane, you will probably want to steer clear
of bright vellows and reds and head straight for the calmer, cooler colors

and even muted values of chese.

It is beneficial, for you in the working world of deadlines, to narrow
down and focus on the range of posaibilities. Using these guidelines and
hints can help you develop the right set of ingredients ar the start of any
project, Reeinventing the color wheel and 15 psychological impact may
be a great thesis, but you will probably only receive glazed-over looks
from your director, This is not to say limits can’t be pushed, just do not
try it on a tight deadline. With that said, remember that these are only
cuidelines and the loose and isolated color categories of blue, red, black,
etc., can't begin to define the possibilities in their many tints and intensi-
ties, and their relationships with other colors.

.. STuDY PAINTINGS IN MUSEUMS

Color is, more often than not, an expression of the omes. There is much
to be learned from the masters of painting of the past and the present,
regarding the use of color. During the Renamssance, for instance, arnsts
used color to express what they saw in front of them (adding their own
flavor, of course), and contemporary painters use color to evoke the
mood and essence of the subject, One of the best ways to study color
and color usage is to become familiar with a few artists” work,

What is so rewarding about studying painters 15 that they have already

done much of the work for vou. They have sweated over their craft to

provide a playground of paint by numnbers for the rest of us, illustrating
textures as they saw them. All we have to do is look and take note.

Sometimes in the real world, it is difficult to see all aspects of a surface,
its color and texture. The light on the subject may be too hot or it may

be n an awkward place to ger close to 1t Studying paintings is the sime
plest way to see the aspects of a subject such as colors and their high-

lights and shadows that may allude you in realicy.
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In the masters’ paintings lies a plethora of 1deas and answers to cvery-

thing 1 have raised in this book thus far 1 nyself refer to them tme and

time again. | urge you to treat yourself to a tour through an art gallery,

and make it a habit that will last you throughout your professional

Careet.

Short of that, Chaprer 4, Paintings.” is 2 walk through an art gallery I've

created for you, filled with some pieces of art 1 like best, Here, I attempt

w apply all the principles 1 have written about: the art of seeing and

lookine. identifving materials, surfaces, and textures, and the art and psy-
h!' a 3 }

chology of color, Walk with me now and see what there is to learn from

Ea NS,
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EXERCISES

Sean in one of your photographs and start plaving around in
Photashop {or your favorite paint package) to become more famil-
iar with hue, saturation, and value, brightness and contrast, etc.

Take that same photo and manipulate it to change the tune of day
or the light-source, For example, if the photo was taken on a sunny
day, change it to a cloudy day, or change it to mght. Make it look
like an old 1%00s photo, and so on.

In high school, my English teacher gave the class an EXercise Lo
practice writing styles. He would pick an author’ book and choose
a paragraph. Then we were asked to mimic the style by putring
nouns where there were nouns, commas, verbs, adjectives, and so
on. Doing this allowed us to see the style unfold.

Looking at a painting, maybe one from this book, study and mimic
the schemes complementary, split complementary, analogous, ete,

Get your hands dirty and paint the panting, mimicking the brush-
strokes and seyle.

The psychology of color:

Create a painting of a calm environment with energetic colors or
vice versa. What do you have to do to make those colors behave?
Do you have to mute them? Make them less saturated as from red
to pink?

Take a tour around vour city, your towil, Go to hospitals, municipal
buildings, churches, dance clubs, sports arenas, cafes, restaurants,
diners, different shops, law and doctor offices, etc., and walk
through them, noticing the color scheme. Notice how you feel.

147
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Try to determine what a room or area is used for. See how eftec-

tive the colors are in providing the environment 1t set out to. For

instance, in the waiting room of a doctor’s office do vou feel calm?
120 the colors help or hinder your mood?

4, Ger acquainted wich vour own color preferences and the emotion-
al or physical reactions you have to them,

Paint an abstract color painting with the sole purpose ro explore
colors. Do not teel the pressure to make “Art”

How do the colors affect one another when mixed together?
Which colors do you keep reaching for?

Which enes do vou use the least?

What maxrures do vou hke? Dhishke?

o any colors make vou feel physically all?
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Lucian Freud, English, b, Germany, 1922, Twe fapanese Wrestlers by & Sink, ofl encanvas, 1983-87, s0.8 = 78,7 om, Bestricted gift of Mrs, Frederic G, Pick
through prior gift of Mr. and Mrs. Carter H. Harrison, 1987.275
Photograph courtesy of The Art Institute of Chicags,



CHAPTER

PAINTINGS

E
'1| HAVE TALKED A GREAT DEAL abour how to look and what o look
for. Now 1t 1s time to put theory into practice by looking at some
paintings. Each of the rwelve paintings in this chapter illustrates and
elucidates key points from the previous chapters, and using my artis-
tic eve, | describe what [ perceive to be the valuable lessons 1 have
learned from each one of them. Follow along wiath your own devel-
oped ardstic eye, and see if vou agree with the observations. This
exercise demonstrates the value of looking at the work of others to
further your understanding of materials, textures, and surfaces, as

well as, to cultivate an appreciation of whart it takes to express these

through vour craft.

. EVOLUTION OF A STYLE

Lookingr at paintings, especially, emphasizes that there are many

different wavs in which to express the same things. These different
expressions are what begin to create “style” It 15 important to look
at these works first with an eve of emulation, while working toward
an understanding that you will eventually define your own style

through this type of exploration.
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One way you will begin to define your own style is through your use of
color. Every one of the painting masters—Rembrandt, Michelangelo,
David, and the others—developed a “signature” color palette during the
course of their careers. They knew their colors, and became attached to
certain ones which “spoke” to them, and their art. Their expression
became inextricably linked with the colors that they chose to use. Their
works are described with the same hues and unts of color, which
became part of their “"trademark.”

You, like them, will be able to explore what color means to you,
whether you wish to over-saturate or de-saturate it, mix it up or keep it
pure. With practice, you will develop your own personal palette. Once
you know how to see colors in the natural world, you will be free to do
what you want with them. Look at paintings, become aware of what you
see and begin to identify this individuation.

Another way that artists define their style is through the application
and use of their chosen medium, When [ first began oil paintng, [ had
a lot of trouble just handling the paint itself. It was either too thick or
too thin, the colors were mixing to mud, or | was using altogether the
wrong brushes, It is the same with anyone learning to use a new tool—
it takes time, With the help of my painting teacher, | was able to get past
all these barriers and start to create more acceptable paintings. The more
| painted, the more 1 became seleetive about the type of paint and
brushes I used and what mediums 1 mixed the paint with, how to roll
the brush as | painted to keep a thin line, as well as how to keep a steady
stroke. All of this adds to defining a personal style. Willem de Kooning,
p.132, for instance, paints with the strangest looking brushes. The bristles
are over four inches long, giving his paintings that fuid, calligraphic
look. These brushes and the amount of paint he uses, along with his arm
movement further define his style.

Just as your handwriting is an inextricable part of your own expression
(unconscious or conscious), so too eventually your style will become a
part of you. It already exists in you.You just have to draw it out. So,
whether you have a Auid arm movement or a jittery, short-stroked one
is neither good nor bad, it 15 just simply you!

Artists throughout the ages have defined their style in many ways. While
it seems that before the 1800s, most painters “hid”™ their brushstrokes,
expressing their paintings in the ompe-I'ocil (fool the eye) genre, it 1s
true that the thickness of the paint was plaved and experimented with
by classical to contemporary painters alike. The crusty thick paint on the

face of a sitter for Reembrandt is there to show volume and realism as
much as it is of the face of a sitter for Freud.
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.- SUBJECTS THAT INSPIRE

Subject matter is another part of what makes art a personal experience
and again defines an artist’s interest, along with color, stroke, and style.
Ultimately, though, it is left up to interpretation by the on-looker, what
each individual experiences when looking at a particular painting.
Gerharde Richter, p.136 paints landscapes, portraits, and sall lifes in a
realistic style, Of his paintings he says,“I am not trying to imitate a pho-
tograph; | am trying to make one. I'm not producing paintings that
remind you of a photograph but producing photographs.” Edward
Hopper, p.124, paints the isolation of American urban and natural land-
scapes. Lucian Freud, p.144 is primarily concerned with painting the
human form and recognizes its temporality as well as the heaviness of
exastence, s

ot |
During your career, you will be able to paint many different subjects or
styles, and vou will eventually discover which of them interest you and
which do not, sticking with the ones that really inspire you to keep
panting. So get to know what you like to do. In the CG field I am
interested in the challenge of making CG look non-computer generat-
ed. What 1 mean is that I am much more interested in the dirt and
scratches of a surface, which express its history. Surfaces that have aged a
bit and show it are, to me, more interesting than surfaces that are crisp,
dlean, and “perfect.” Because | know my preferences, I make sure [ take
every opportunity to get involved in a project that calls for my kind of
texturing, You, eventually, will gravitate toward the types of projects that
best suit you, and use your talents to the utmost. Your preferences are
what make you, vou. And, frankly, what make you marketable. 5o do
what inspires you.

Art is a passionate profession and 1 do not want to be a jack-of-all-
mades. Rather, | would like to become an expert at what [ love to do.
Anything less than that is a compronuse, The artists that we will look at
would certainly agree. It is also a reality that even the best artists must do
things they do not want to. It is up to you to find out what you can live
with doing, and to ensure that you never lose your artistic eye. For
example, even when Michelangelo was painting the Sistine Chapel, he
was sculpting the “slave” series at his studio. He was a sculptor at heart.

If you are just starting out on the road of art, then [ recommend experi-
encing all sorts of art, stvles, and subject matter. 1t is not natural, as an
artist, to narrow your focus too soon. | have learned a lot from working
on projects that I did not want to work on at first.

It
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Edward Hopper, Maorming Sun. Columbus Museum of Art, Ohio: Museum Purchase, Howald Fund

Fdward Hopper, Study for Marning Sun, (1952), Collection of Whitney Musewm of American Ar, Hew York, josephine M. Happer Beguest
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.. THE PAINTINGS

We all see things differently, and we are drawn to different things at
different times in our lives. What inspires me in the paintings of the
“masters”” that follow, may not inspire you. As [ explain what about
them helps me understand my role as a texture artist, | invite you to
express your own observations and appreciation of these paintings.
Above all, really look at them.

..+ MORNING SUN
EpwaARD HoPPER (1952)

The first thing that draws me to Hopper’s work is his color usage. He
s very meticulous about painting the colors he sees. Look at the sketch
and color notations he made for this painting.

Look at the beautiful purple in the shadows on the white sheet, as well
2 many other subtle hues—blues, greens, ochre from the reflected wall
color, the color of the shaded wall versus the lit part. Hopper effecuively
shows us how the sunlit part of the wall—a relatively warm color, can
be cooled-down just enough to sit back and not interfere with the fig-
ure’s place up front, Note the greenish colors in the skin'’s shadows
against its sunlit pale creamy hues. Look at the green behind her ear!

Texturally, his paintings are wonderfully simplified. The sketch-like
depiction of architecture by his use of sparsely applied, scrubbed on
pigment, gives the paintings an energy of colored undulation that is

fresh and not overworked. He saves his thicker application of paint to
describe the figure. He is less concerned with the actual surface quality,
such as the bumpiness of some surface, and more concerned with the
color-texture information. For instance, the sky outside the window is
painted in much the same way as the interior wall, and parts of the
woman's skin are painted similarly to the sheet. He is more interested

in capturing the essence of light interacting with form. This 15 not to

say that each item in this painting looks like every other, not at all; the
white sheet is soft and warm from the sun, the wall is hard and mottled,
the flesh, milky and soft, and the window frame suggests wood covered
with green patchy paint. Hopper lets his brushwork subtly describe the
textural information for his surfaces. This is where his true genius lies. |
see all he is trying to say and all that he feels with an economy all of us
CG artists definitely need to learn from.
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On Opposite Page:

Edward Hopper is one of my favorite
painters. His color and his brushstrokes
fill in the blanks on several levels. Look
closely at the sketch and compare the
color notes to what he actually painted,
i.e. under her cailf reads “cool gray.” Is it?
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Hopper's concern for color and his lack of detail is the extreme opposite
expression than say de Heem's Sumptuous Feast (p. 130). Where de Heem
entices you to appreciate the painting on a salacious level, almost shallow
and lecherous, Hopper speaks of a deeper feeling of sensual longing or
wisceral melancholy. The hot, bright sun, the bed, and the way the

women stares out the window all evoke a reflective mood that speaks of
the morning after. There is no mistaking the mood in any of Hoppers

P CCLs,

1> POOR ARTIST’S CUPBOARD
CHARLES BIRD KING (1815)

| am drawn to this painting because of the artist’s sensibility and sensitiv-
ity toward the subject matter—paper and books. I can feel the texture of
each different type of paper just by looking at it. | can hear how they
would sound if I were to touch it.

King understands the many important qualities of simple things—as sim-
ple as a piece of paper. He creates that delicate balance of depicting the
edge of a page without actually painting an edge. He creates the translu-
cent quality of paper, conveys what pages look like bound, and caprures
the subtle coloration of aged paper. His brushstrokes are fairly loose and
he lets the quality of these brushstrokes define the subtle texture of the
doth-bound books and the pages themselves. The piece of bread on the
plate suggests very successfully its Auffy freshness without having to paint
each and every yeast-producing air pocket. He achieves all this realism
without being overly concerned with fooling you into believing that

this is a photograph.

The water-worn, crinkled pages of the book Advantages of Poverty, the
pattern of the light thrown by the water glass against the pages, and the
colors that live in the shadow are all painted beautifully. | love the way
he uses the brilliant red for the folder in the foreground to draw your
eve back down and through the painting, and the subtle transparency of
the “Sheriff s Sale” note in the upper-left corner. I love the softened
edges of the Pleasures of Hope pages and the worn away binding on the
book just behind 1.

Overall, colorwise, this is a very warm painting and it is nicely balanced
by the smatterings of blue hues—particularly the roll of paper, the plate,
the reflection on the knife, and the tiny blue bookmark in the Lives of
the Painters book.
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On Opposile Page:

| find it interesting that with all the white
paper in this painting there is little pure
white pigment anywhere to be found.
Dan't you?
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reard Door by William Michael Harnett (1B58-g2) Sheffield Galleries and #useums ; Bridgeman An Library,
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12 THE OLDp CuPBOARD DOOR
WiLLIAM MICHAEL HARNETT (1889)

just had to include this painting because of what is represented in it
1 lave broken and abused things. This piece is successful in three ways.

First, all the surfaces express their true qualities to me. The old tam-
hourine is excellently depicted. Harnett captures what is probably waxed
animal skin expertly. The cloudy depth of the paper underneath it is
heautiful as well. {The corner is just about touching the animal skin sur-
fice, Can you see it7) There are stains on the thinly painted wood from
the rusty hinges, Look at the heads of the nails and screws on these
hinges—some rusted, some not, one missing, one broken off. The abused
and cracked wood from nails being yanked out and the torn, dog-eared
papers add to the rest of the elements, which speak of a time gone by
memories and reminiscences. These are the things that you could miss
gut on if you are not mindful. Because it is possible ro make perfect sur-
fices and duplicate them, we forget that sometimes things get banged

up, parts break and go missing, all signs of age. These are the qualities

and the characteristics of a piece that can start speaking to an audience.

[ love the cracked and chipped plaster wall, as well as the worn-away
edges on the frame of the cupboard, because they are not overdone. All
of these, along with the pewter candlestick holder, the bronze statuette,
and the crackled tiny ceramic vase are wonderful examples of this artist's
lave for these items and his undeniable ability to capture surfaces, mate-
rials, and textures. Even the string demands our attention. His level of
detail seems quite consistent and not overworked allowing our eyes to
wander over the painting’s surface, seeing it as a whole. And so it 1s with
remembrances. A brochure, a ticket, a dried rose equally held our atten-

tion while we remember an event.

The second way this painting is successful 15 that the irems also evoke
some feelings for me, They cause me to reflect on my own life, and what
has meaning for me. The artist must have had this kind of attachment to
the objects he painted. What do you think?

The third way this painting is successful is in terms of color harmony.
The palette lives together effortlessly. The rust, the violin, the papers, the
metals, and so on, are all the more believable due to the accuracy of
color and the harmonic blending of the whaole.

Which depiction of paper do you like more? Harnett’s or Charles Bird

Hit‘lg”ﬁ?
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What da you suppose the green splotches
an the key are? Would you have thought to
break ane of the hinges off exposing the
unpainted wood underneath?



130 DIGITAL TEXTURING & PAINTING

lan Davigsz. de Heem, Sumptuous Sl Life with Parrot 115.5 = 170 em courtesy of Gemildegalerie der Akademie der bildenden Kinste in Wien



CHAPTER 4 PAINTINGS 131

.. Sumptuous STiLL LIFE WITH PARROT
Jan DAVIDSZ DE HEEM (1660)

This painting is almost a complete encyclopedia of materials and tex-

res. [t is an amazing piece of reference for realism,

The somber, muted background wall, the faded, serene landscape, along
with the dark blue-black velvet cloth on the rable in the foreground all
provide an unencumbered backdrop against which to pamt the rich sat-
urated colors of the still life’s items, These items are then juxtaposed,
enhancing one another and creanng excitement and interest by contrast-
ing their different qualities. One reflection 1s contrasted with another,
one textural quality with another, one color against another. The parrot
i« a study in contrasts itself. There 1s the play with spatial relationships:
The curve of the parrot’s body mimics the curve of the plate, and the
hardness and edge of the metal piece contrast with the amerphous soft
quality of the parrot,

Looking closer, I begin to see a play with groupings: The parrot, the
plate, the meat, and the basket make one specific grouping which forms
1 center, creating movement and contrast, This particular arrangement
helps your eyes sweep from item to item in an almost swirling metion.
An attempt, perhaps, to make you dizzy and even nauseous, which
sverwhelms the senses. What a parey!

Looking ar each individual item, 1 am drawn in particular to the won-
derful depictions of the metals—silvers and brass, the golden platrer, and
the silver and gold tassels of the fabric. He has caprured with perfection
the dusty dull and polished aspect of grapes, as well as their mouth-
watering volume and translucency. Take note of the colors of the high-
lights on the fruic, glass, and metals. Are the colors what you wotlld have
expected? Notice how he lets details fall away to depict distance and
chadow. The reflections in the silver sweet tray on its side (bottom-left
corner) are wonderfully detailed and more crisp than the reflecuons in
the brass item (lower right). The glass items seem to have the more crisp
refections on their surfaces, which at first almost seem false, if you for-
get that the objects are most likely crystal and not just plamn glass.

While admiring the painting’s strengths, [ also take note of its weakness—

es. For instance, some of the items have materials that are dubious to me.

[ am not sure what the black fabric is that 15 hanging above the parrot.

The silver-capped jug-like container in the bottom-right corner could On Opposite Page:

he glazed pottery or some sort of metal, but 1 am not exactly sure. Is this 5 the title suggests, this truly is

just because | have never seen anything like it, or did de Heem just not  symptuous. But how does de Heem do it?
il it on the heads” The highlichts in both of these mystery materials He creates this sumptuous quality by

give me no clues as w what the materials really are. exciting contrasts.
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v Woman 1
WILLEM DE KOONING (1950-52)

| chose this painting to illustrate the extremes in paint texture and

palette choices. De Kooning is an abstract expressionist and his use of
color and vigorous mark-making illustrates his passion and energy for his
work. There are many things going on in this painting, yet it manages to
come together as a whole. How does de Kooning achieve this?

Eirst. he achieves a successful halance by his use of color. At first glance,
if you are not familiar with de Kooning’s work, you may think that he
made very few color choices for his palette. True, there are many hues
present in this painting, and it is the amount and the placement of these
colors that balance the work. This is not an easy task. When you are
working in the abstract realm, it 1s a difficult thing to know what the
wark needs to be complete, as opposed to looking at a model sitting n
front of you and painting in a realistic style. [f you look at other pant-
ings by de Kooning, you will see that he indeed has his own unique
palette. Notice how he uses green o provide a cool background for the
warm reds, yellows, and whites of the figure.

Secondly, ke the other painters’ styles in this chapter, de Kooning’s
style, or mark-making, is another unifying factor in this chaotic figura-
tive landscape. The energy and witality of each stroke are his own. There
are o concerns with minute textures, no real representation of believ-
ahle skin or cloth. Just the essence of the body entangled in a forest of
thick gestural paint; gestures that are completely de Kooning, How does
he use the paint texture to draw your eye in and around this prece?

If you can, try ro paint a purely abstract work in o1l water color, or
acrylic. Don't worry about what it will look like in the end, do not try
to create a work of “art.” It is more important for you to learn about
paint for paint’s sake. Start moving it around, let it mix together, explore
mark-making, shape creation, color composition, and best of all, texture
making. How many different types of textures can you make using one
brush? You can learn a lot from this type of playing!
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On Opposite Page:

What is it about you and your painting
style that is, like de Kooning, completely
you? Explere your colar preferences,
composition of shapes, and brushstroke
styles, by painting an abstract work.
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.. YounG Woman wiTH A WATER JUG
|OHANNES VERMEER (1660-67)

In this painting, the textures look stylized n a paint-by-numbers way,
Art historians suggest that Vermeer used a tool called a camera obscura
to trace his compositions. It is a camera-like apparatus that projects an
image onto a piece of paper or glass plate. A somewhat blurred and
highlight-dotted image is sometimes the result due to deficient lemses.
[f you look closely at Vermeers work, you can see these tiny pockets
and soft patches of color coming together to describe the whole,
Whether this is due to the camera obscura, to me, is not as important
s Vermeers decision to keep these details in his work, recognizing the
wonderful quality of depth and derail 1t gives.

For instance, the richly painted thick and heavy tapestry that covers the
ble Jooks as though each and every thread has been painted. However,
upon further scrutiny, this is not the case, The same applies for the map,
an article that appears in many of Vermeer’s works, It suggests that each
of the streets along with their names are included, showing this artist
mastering his craft and painting only what is needed and nothing more,
to get across these textural qualities to express realism,

One of my favorite parts of this painting is the wall texture. Much care
and observation went into painting it. Take a good look—notice the
many subtle nuances. As well, when I first saw this painting | was over-
whelmed by the stark white head-cloth that the servant is wearing, Look
. all the mulditude of colors that exist in this one piece. Notice the

wide range of tones from pure white to gray, with the blue of her frock
howing through expressing its slighe transparent quality. Compare the
calor of the highlights on the gold water jug to the whites on this head-
piece. Which one is pure white? This painting, like so many of his oth-
ers. is elaborately rich in color, The ochre in the map, the alizarin and
caidmium red of the tapestry, the deep indigo frock complementing

with the butter-like color of her vest and the wall, all superbly combin-
ed in this piece. Can you see that there is an overall golden sunlit qualicy
@ the painting? Fach color carnes the color of the sun i arder to unify
the painting as 3 whole. See how the reflections in the jug and basin are
depicted, and how they describe the surfaces they rest on,

A great lesson to be learned from this work s the quality of the edges.
Some are hard and some soft. This creates the convincing presence of
sunlight, creates depeh, and lets objects live in harmony with each other.

On Opposite Page:

Do you like the glass-pane window?
What is in the hox?

L]
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o1 WIESENTAL—GRASSY VALLEY
GERHARD RICHTER (1985)

Bet you thought this was a photograph! 1 did. Gerhard Richeer is a very
interesting artist. His painting style is at once quite simplified and graph-
ic, achieving a photo-realistic quality that defies the brushstroke.

So. how does Mr. Richter do it? How does he, with very little detail
make us think we are standing right where he stood? [ attribute this
realism to the level of detail. From this painting, if we look hard enough,
we can see that even in the distant muted pasture, which looks as if it 1s
one far cone, it actually has very subtle color and textural information
saing on, This stops the painting from becoming fat. Our eyes pick up
on this subtle information and move back and forth across all these
patches and flecks of tonality. This is so important to remember. Often,
rimes we think a wall is one color so we paint it with that one color.
Fven the most soft or subtle varation m color or tone will help a tex-
ture seem just that much more believable, Painting with oils or acrylics
can allow cthis to happen quite natrally because of the nature of the
pizments mixing and blending into one another—not so with comput-
ers, We need to make this happen consciously if we are to imbue our
own paintings with vitahty,

This painting illustrates the beauty of atmospheric depth and how colors
become muted and less saturated, and details dimimish with its presence,
Notice how the sky color seems to seep over the distant vista, Compare
this painting to the pictures in Figure 1.2, 1n the Introduction. It teaches
us that this sofiness in detail does not lessen its realistic qualicy. In fact,
the softness exemplifies realism; it i realism, Even in the foreground
where we would see the most detail 1n crisp focus we allow the painting
this camera-like charactetistic of choosing our focal point for us—the
hill just behind the first clump of trees. Remember this trick for one of
your projects when you want to control the focus!

On Opposite Page:

Can you smell the grass? Can you hear the
traffic off in the distance?
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.+¢ PRINCESSE DE BROGLIE
JEAN-AUGUSTE-DOMINIQUE INGRES (1853)

[f vou ever want to know how to paint fabric just look at Ingres” work.
(Orther than the semistvlized face and skin, | am convinced of every sur-
face’s authenticity in this painting. The satin dress, the silk fabric on the
chair, the transparency of the lace shawl about her shoulders, the silky
aloves, the gold molding on the wall behind her, the metals and pearls of
her jewelry. All these elements are wonderful references, showing us how
to reproduce these things for ourselves,

Notice how different fabrics fold, Compare the crinkles and folds of the
blue satin with those of the lace and the soft white cotton throw over
the chair. What 15 the range of tonal value in these fabrics? What 15 the
deepest color in the blue satin dress? In the white cotton? Once again
look at all the sizes and colors of the highlights, and notice the sheen of
each different marerial. Remember that highlight size and color are very
important qualities to capture accurately when describing a surface. The
shghtest discrepancy can completely alter its truth. For example, you can
casily make a metal surface that you are trying to produce look more
like hard shiny plastic by simply changing the highlight color to white,
S0 beware of using white when expressing fabric or metallic highlights.

Take note also that as realistic as this work is, Ingres has nor painted
every last detail of every thread in these fabrics, so we need not do the
same if we desire a similar look.

Look at how little detail there is in the skin. Do you see any signs of
brushwork? Ingres’ color palette in this painting 1s very stunning. The
elegant cerulean blue dress next to the golden-green chair, the tiny
rraces of red in her jewelry and coat of arms on the wall, all expertly
balanced. The muted tones of the background wall and the fabric cov-
ered bench complement and force into the foreground the delicate

tones of the porcelain skin.

One thing Ingres has done successfully, and has made look easy in fact, is
to sit the diaphanous lace shawl atop the woman's skin, The color cho-
sen for that overlay could have so easily ruined the painting. His expert

eye m color recognition is responsible for this success.
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On Opposite Page

What color are the shadows in her skin?
How does he keep the coat of arms in the
background with all its little details?
lean-Auguste-Dominigie Ingres
[1780-1B67).
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.o MICOLAES RUTS
REMBRANDT HARMENSZ VAN RN (1631)

Rembrandr’s works must be seen in person. Photography cannot capture
Rembrandt’s technigque of expressing skin, which upon close examina-
hon, 1 comprised of many layers of thick paint and glazes that blend
into the most luminous flesh T have ever seen. Rembrandt mastered

the technique of applying a glaze of dark tones overtop the dried

impasto parts, then, wiped away the glaze leaving it only in the recessed
areas, producing a beautiful 3D effect. Painters from this time began
their paintings with a thin coat of dark burnt-umber or reddish-brown
stain on the canvas on top of which the thicker lighter hues were added.
If 2 dark tone was needed sometimes, this canvas ground was lefi show-
mg through as seen n this painting on the shoulder, parts of the fur, and
parts of the dark-shadowed skin. It is an interesting technique to try
when creating textures for the computer. Start from dark and work to

hight.

Naotice how he successfully depicts the fur collar and hac. It 15 definitely
woft. Bven the silhouette suggests sofiness. The frailey of the white lacey
sermi-transparent collar is also wonderfully painted. I especially like the
sheen from the dark-black leather on the sleeve compared to the
rougher leather of the coat. | can feel the weight of this man’s clothing
and how hot he must have been posing tor this painting,

Compositionally, Reembrandt moves our eye in and around this painting
i a circular fashion by using colors, their values, and tones. The head
surrounded by the white collar is first and foremost the main attraction,
then the white note and the hand that holds it. These are the two most
mmportant elements to see in a portrait of this era. The face, of course, is
self-evident, and the note is probably of some significance of the person
he is or what he does. Moving further on down to the hand resting on
the red leather chair, finally rising up to the warm orange fur on the
shoulder. The elegant and subtle hues and values on the wall with the
darkness falling from the top of the picture exaggerate this motion and
help our focus remain on Mr. Ruts.

See how he lets details fall away as they retire into the darkness of the
picture, Flembrandt, as well as Carravagio and George La Tour, was a
master at using chigroscuro, . . the technique of modehing form by almost
imperceptible gradations of light and dark™ (Dactionary of Art Terms p. 48),
to create beautiful depth 1n atmosphere and mood. This 15 where you
need to take note as a CG ardst. Don't be afraid to let parts of your
composition fall away into the shadows, Not everything in life is per-
fectly lic like it is in product photography for magazines and TV
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On Opposite Page:

What kind of brush and brushstroke do
vou think Rembrandt used to paint the soft
Fur of the man's outfit?
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0 BOUQUET OF GARDEN FLOWERS IN A PITCHER
JoHANN WILHELM PREYER (1831)

Dreanic items, such as Howers, are quite difficule to reproduce success-
tully on the computer, Although wich this painting as reference, we can
begin to recogmize the textural quahties chat help us distinginsh them
trom things hike plaster walls and marble surtaces. With reference hike
this, we can gert closer to their true essence. What is that essence? This
painting shows many of the attributes of Aowers—delicacy, frailov,
healthiness, and fragrance. The texeures themselves are dehicately painred,
and not expressed with a heavy hand. The smooth blend of colors illus
trates their softness,

There are no harsh shadows on the undersides and the volumetric quali-
w of the Aowers and bountiful depth of this bouguet, are not lost.
Nonce the different highlight colors and qualities on the large green
leaves. The lower ones are not as shiny as the top ones which gives us
the sensation that the top leaves are waxier {reflective) and in direct sun-
light, Johann Wilhelm Prever knows what to do to create depth. His
rained eye tells him to paint in grear detail what extends out toward
him trom where he stands, which 1s what lends authennciey to the reali-
ty of the viewer. He most likely scrutinized the front Aowers because
their textures are exaggerated enough to shrink the perceived distance
between you and the flowers—a dynamic experience. Your eye perceives
distance as lack of detail, and the fowers in the back express just that. To
paint them with detail would have made the painting over-textured and
difficult o look at. CG painters must keep this in mind, Just because vou
can texture evervthing does not mean that you should or that it is even

MECCssdry.

My favorite part of this paintng s the large ox-blood red and vellow
fower. He has taultdessly captured ats pattern and its partially dusty sur-
face quality. The pitcher that the bouquet sits in is also very scrump-
nously textured. The speckled, slightly bumpy surface is no doubt
ceramic because of its white highlight glaze.

Look at how much variation and interest he can get from using basic
monotone hues for the leaves and most of the small dehcate Howers,
Each of these seems to be painted with nothing more than subtle vana
tions in value of the main hue. I love the usage of the orange Howers in
the center of the bunch. It creates just enough interest in the piece and
our eye returns there almost imperceptibly and then carnies on through
the piece. Without this. it would be a very different painting,

On Opposite Page:

Do vou like the marble slab texture? Does
your nose gel itchy when you look al the
hanging vellow Aowers? What is the ring
made of?
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v BLOND GIRL, NIGHT PORTRAIT, LUCIAN FREUD
(1980/85)

Lucian Freud analyzes through paint what his grandfacher Sigmund
Freud analyzed through psychiatry. But, unlike his grandtather, he actual-
ly looks at his subjects—intently. (Freudian psychology seats the therapist
behmd the “subject.””) The human condition of the subject and physical
presenice is more clearly realized than if we were actually in the room
with the model. His mastery of color and brushstroke as well as his
accuracy in depicting form, for me, are unsurpassed. Even though we are
keenly aware of his skillful chick application of oils, the first thing chat
pops out is the dimensionality of his subjects and props. Each stroke
defines the form like a sculptor defines form with clay. Much hike
Fembrande’s painted skin or van Gogh's chick painterly style, the subse-
guent blending of these strokes is a natural happenstance of his style of
painting, The brushstrokes define the movement of the figure and then
the curvature of the couch. The caretully chosen hues, which sit next o
one another, give the illusion that they have been blended together with
a soft brush.

His flesh-tones are gorgeous and not at all exaggerated. Look carefully ac
vour own skin and vou too will see the light violets, pale yellows, ochre,
atay blues, gray greens, warm and cool creams, and vermilion reddish
browns that Freud has in his works, Then, at the same ome, the depic-
non of the skin is almost hyper-real because the quality of the skin is
modeled by the colors he uses, suggesting that he looked closely at ity
color. The coloring of the legs and the arm of the couch allow them to
sit in the foreground, but not without the white sheet. In this way, he
creates depth. The face tkes on a darker pallor for the same reason,
Freud creates visual balance, so the only disturbing part about this paint-

ng s the carcumstance it portrays,

Freud captures the personahty of the beat-up old couch on which the
medel slouches. Is he really wving to comment on the model’s state of
mind? Heavy, bulky, tired, and worn, Freud lovingly paints them both—
as i they were one. Yet the couch seems to have more vitality than the
model. Is this where Freud starts to play with contrasts? He sees contrast
not in color—his palette is analogous and subducd, but 1n the “pres-
ence” of different elements, such as physical and mental presence. For
instance, the model has the foreground, vet is she truly present? And the
couch 15 i the background yet, it insinuates itself into the foreground. Is
it alive? The fabric painted by the same painter m the same manner as
the model, however, 1s not made of flesh or is even fleshw It is cloth
stuffed with cotton and not muscle, It does not have the same luminous
qualicy or complexity as the model’s skin and therefore there s no con-
fusion as to the different surfaces in this panting,

On Opposite Page:

His mastery of colar and brushstroke as
well as his accuracy in defining farm, for
me, are unsurpassed,
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There 15 an excellent give and take, or contrast, also, in the level of
detail. The wooden foor 15 voud of any textural information besides the
actual brushserokes, and even the couch at its most detatled 15 not as

defined as the model, giving the main focus to the figure,

.. STUDY AND QUESTION

I could show vou hundreds, if not thousands, of my favorite paintings
and discuss the multitude of things to be learned from them, bue |
won't. | will stop here and leave the rest to you, Do some looking tor
vourself at 2 museum or gallery, and develop vour own repertoire of
paintings that speak to vou. [t doesn't mateer 1f the gallery shows old or
new works of art, only photography, or only sculptures. There is much
be learned from all the forms of art.

EXERCISES

Visit a museum or gallery and bring along your sketchbook. While

looking at works that mspire you:
Make sketches.

Take color notes.

Keep in mind these guestions:

s What is the mood of the piece?

What 15 che style of the work?

w How much atmosphere, depth of field is present:
s How does the piece make you feel?

s What is the quality of light?

s What 1s the color paletre?

s Are the colors saturated or muted?

w s there a good balance of warm and cool colors?
s What are the contrasts? Severe? Soft?

» How much detail is there?

s (Can you see the brushstrokes?

« How do the brushstrokes and paint detine form and textunc?
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How are the materials and textures represented or treated:
Reealistic? Stylized?

What 15 the focal point?
How does the composition enhance the work?
How does your eve travel through the piece?

If you're studying sculpture: How does the light play oft of

the surface?
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CHAPTER

MAKING DECISIONS

w HEN BEGINNING A PROJECT, there are a few things which you
can do to help it move along smoothly—considering all the details

and available information.
When you gather information, make sure you

» Ask the right questions betore you start.

n Take advantage of pre-production materials, such as story-

boards.
® Know your media, audience, and style.

® Consider factors while texturing the project, such as special

effects, mood of the piece, and so on.

Throughout this chapter, you will learn more about these issues
from a general point of view and then you can begin to apply them

to your own projects specifically.

.. ASK THE RIGHT QUESTIONS

When [ was in art school, studying illustration and design, one of
my instructors drove home the point that as designers we must do
a lot of research in order to get a feeling for the direction of our
designs. Every class project, we would spend anywhere from two
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days to a week—a third of the allotted ome—collecting reference mate-
rials, watching movies, looking through books and magazines, filling our
heads with the concrete examples of our vision for the styles and looks

of our pleces.

As vou research; vou automatically start to pur together all the puzzle
picces of your finds, synthesizing all the informanion vou have gathered
to make a whole from disparate fragments. Eventually, you can express
your thoughts through these reference fragments in a way vou would
not have conceved of perhaps before you began. The results will inspire
you and help you overcome those creative blocks all artists find them-
selves in from time to time, and help vou take the project in new direc-
tions, The same apphies in the CG world, It doesn’t matter whether you
are working on a TV show for preschoolers or a full length mulo-
million dollar movie, someone is paying you to find a creative solution,
and this solution 15 found by exposing yvourself to a multitude of refer-
ence materials that inspire you.

As visual artists, it is your responsibility to give clients the look they
want, and how successful you are at this rests on your ability to ask the
right guestions,

Recenty I was ralking to the direcror abour the main character of a
project | was art-directing. He explained that he saw it living in lichen-
infested walls. With this little information, 1 could have walked away to
begin painting what | thought he meant by “lichen-mnfested™ and

my own ideas of it. | was curious, though, to know what he was

really thinking when he said that, what he meant by the term “lichen-
infested.” So 1 asked, *Is the room made of rock or concrete?” | thoughe
he would answer rock, but to my surprise, he said concrete. This may
seem elementary, vet it opened up a dialogue that involved his visual
ideas and mine, which was very satistying. He started to have fun with t
and continued to describe the environment. He saw dripping water, and
dimly lie stairs with darkness falling into the corners. He thought the
project’s character had lived there for quite some time, and that the
room was musty and dark. | suggested a few things to round out the
visual. He agreed and | went away and created the final piece in a matter
of hours, which he approved the first time around.

By taking the time to ask a few simple vet direct questions, you can save
many hours of wasted creative energy and by asking questions, you walk
away much more confident to start the job. The questions can be the
same ones yvou asked yourself during vour visualizanon exercises earlier
in this book, creating stories for each material you use in any given
project.
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<11 THE QUESTIONS

Before you can make decisions on what you need to texture and how,
you must learn as much as you can about the project. Start asking ques-
iois of the clients or review the information they have provided for the
project. The following questions are ones that [ ask for each and every
project [ am involved wath.

» What pre-production materials are available? For example,
storvboard, board-a-matic, able, or pre-vis movies

s What do the storyboards tell you? For example, ask about the
length of the shot, the setting of the piece, the time of day, and the
mood of the shot, What does the dialogue track ofter? Are there
any close-ups? What is the depth of field? Is the camera moving
and is there any motion blur? Are there any special cHects:

» What is the style of the piece? For example, 1s it realistic,
hyper-real, stylized, simplified, graphic, or fantastic? What are the
chent’s impressions:

» Who is your target andience? Find out what demographic the
picce should be aimed at, as well as the targeted group’ likes and
what they believe in,

» What medium is the final piece in? Is it for television, film,
the Web, print, or for a CD-ROM or Playstation games

Depending on the project, the specific order in which these guestons
are asked can vary, but in one way or another they all provide critical
mformarion to vour job of creating textures.

..» THE PROJECT

The DuneBugs project that 1 will be using as an example for creating
textures 1s a real project that 1 worked on with Curious Pictures.
Because it is a “real-world” example of a project that was modeled, ani-
mated, rendered, and composited, and it contins a good variety of
materials and textutes to paint ranging in styles, [ thoughe it would be a
great example o learn from. Because it was a proot-of-concept render-
ing, the project was quick and dirty. It took eight days for me to do my

part.

The DuneBugs_firstPass movie on the CD is the first final rendered test
that was put to tape and shown to prospective networks, This initial pro-
ject shows vou what can be done in such a short time, When given even
2 longer deadling, you can produce some impressive results. For this
book, [ reworked most of the textures, and as you work through the
book’s exercises, you'll see what a little more time can give you.

Decisions are made at each and
every stage of a project. Constructs
can change midstream due to some
unforeseen hurdle or because of the
client’s wishes, so do not hold on
to any particular set of decisions.
Projects are living and breathing
organisms, and have minds of their
own, We are really only project-
tamers keeping the wild beasts

in line.

Take a look at the “DuneBugs_
firstPass.mov™ or *DuneBugs_
firstPass.avi.”
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L NOTE

As a side note, | would like to urge
you 1o create outside the computer:
paintings, illustrations, sketches, and
so an (preferably based on existing
third-party [client] information), that
will express and help culfivate quick-
by your own initial impressions of the
project. Bven if no one sees them it is
a great way to immerse yourself in
the project.

5.1 Aspread from a typical bible showing
a cartoon drawing and descriptions
of a couple of the characters.

DIGITAL TEXTURING & PAINTING

As [ stated earlier, the order in which I ask the questions, and the order
in which I list them here is arbitrary. Usually all these questions are
answered virtually at the same time, so the order doesn’t matter. What
matters is that you understand chat one depends on the other.

With that in mind, you're ready to examine more closely the key ques-
tions themselves.

.- WHAT PrRE-PrODUCTION MATERIALS ARE
AVAILABLE?

As texture artists, you decide (with the chient) what details are necessary,
how large yvou are to paint the texture maps, and what needs to be ht,
[rvaluable tools in this process are storphoards, board-a-matics, bibles, and
Pre-is movies.

--1 BIBLES

A bible is a little booklet prepared by the creators of an artistic property
such as a movie or an episodic television program. It contains informa-
tion, both written and drawn, about each of the main characters, the
main settings, and moods, It alsoe may contain a full scripr of one episode
and one-page descriptions of other ideas for the remaining episodes. See

Figure 5.1 for an example of a able.

Main Characters
Mr. Sansilive

M Bargiien o & predust el oo Bries. He i 8 goog
bookrag, Sifghe 35 ymii-oldd who lon s beps

Tl e G OndaTos dSd0] Indirg Ul sl pnesons
He i By MEARGTE 43 B maiiien: b2 wivnan's fisums
vl has raned imesrd w2 vl w0 ey S ha e kel
oaich wih RE oA sl ke Ha e sl ol
Fis Safbmiags ¥ S0 0 rdrndsaance = o e

E s R, (Tea Al il Sgirlsilly, Ha fiseds 1ha te
Brpiras st WO (i, - adimussne: b badar i thare

Cro-Magnon

Cm-lsgran 6 K 5 e s ad0 He kia
srarh-teauathar bl i cies revad 3 Teet ki ng for,
Uranard in bur shing, complels sy woodar ohio, e
rann herg remenis and nghican s noking ks
Sirmi f poil knose st | mesn, Ha appeans in oo
skl phpig Bl ol ateeaeEdads whh M- 3
sy Livw M- 55 b doom wrbdng SR with ona ol his
St you an e e gnning ol Gre-fMagnon geting
g, E ssmrs had Cm-miegoos e neacs B

"Cree-Mpgnon® ak tha bar

i Eifeabo® dirpwimii ik M S
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This piece of information is invaluable material to the texture arist. It
tells you right from the start what the creators have in mind for their
show. It gives you clues into what the client is looking for in terms of
style/genre, level of detail expected, and the basic scope of everything
you will paint textures for. Once you get into the acrual work of creat-
ing the project, the bible hopefully is flexible enough that needed
changes can be made. The bible serves as a great starting place for dis-
cussion and lets you know how flexible the creators are with their

VISI017.

.»» PRE-VIS MOVIES

The next valuable piece of information that the chient may supply you
with is a pre-vis movie, short for pre-visualization. In my experience, this
1 usually done in house after you acquire the job. A pre-vis movie is a
basic blocking out, shot by shot, of the actual animation and camera
work, produced on the computer-usually with lo-res models and envi-
renments that will then be given to the animators to finesse to comple-
tiots, This is where you as the texture painter, acquire more information
as to the questions and the factors which need to be considered before
you begin. It is a good idea to be involved at certain stages of this pre-
vis stage. A good pre-vis director will be savvy to some of vour textur-
g concerns and invite you to participate in the development and the
complenion of the piece,

-3 STORYBOARDS AND WHAT TO ASK FROM THEM

The storyboard 1s the most invaluable piece of information you can have
fur a project. If it is done well, it tells you exactly what you need w
know about a project. Shown in Figure 5.2, a storyboard is a sequence
of rough sketches of the project’s key scenes. Through them you see the
story quickly; vou see what camera angles have been decided on, and
what potential camera moves there are. Without storyboarding, the
details of the project are literally left to chance on the day of the shoot,
of I vour case, you are left to make last minute decisions as you create
the project on the computer. Some clients may arrive at your studio
with storyboards or some sketches for you to work from. If not, it is
important that vou have storyboards created before you begin,

Not using storyboards will leave you in the dark and you may overcom-
pensate when painting details. This leads to creating very large file sizes
“just n case.” So help yourself by knowing the extent of the textural
detail by consulting storyhoards first.

153

Dpen the “DBES_previs.mov™ or

“DBS_previs.avi” on the accompany-
ing CO ta see a typical pre-vis maovie,
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5.2 Astoryboard fram a commercial that
was done at Curious Pictures for a
Mercedes-Benz commercial.

 noTe |

A board-g-matic is a further exten-
sion on the storybeard and can help
you in understanding timing issues,
Basically, each frame of the story-
board is digitized into the computer
and they, along with the addition of
the dialogue track, are edited togeth-
er and played back as a crude anima-
tion to see how the dialogue synchs
up with the visuals, and get a sense
of the timing for each shot, A board-
a-matic is very useful in spotting
areas where there may be too much
action for the dialogue or not enough
time allotted for certain shats, etc. it
emphasizes for you just how much
tirme will be spent on a particular
shot and therefore determines how
much time you should spend on tex-
turing and where.

DIGITAL TEXTURING & PAINTING

The secrions that follow outine a few questions that vou mighr ask
vourself while consulting the storyboards (or board-a-matics) to help
vou determine the level of detail that is right for your project.

5221 How LoNG IS THE SHOT?

For film and TV work, an important element to glean from the story-
board or board-a-matic is timing. How long does the camera stay on a
particular shot? The more time the camera spends on a shot, the more
time the viewer has to look around the surroundings and notice detail,
Is the camera moving the whole shot? CG elements in live-action films
are typically quite short, usually less than 10 seconds (they are, however,
getong longer). When a CG sequence flashes or blurs by, this is an
opportumity to overlook certain things, not purting so much time and
effort into the microscopic details, The same thing can be said for TV,
especially commercials. If vou are working on a 15-second breakfast
cereal commercial, chances are it will have many cuts to achieve greater
variety and impact. In the entire 15-second spot, you may texture a shot
that is only visible for 3 seconds or less, It is important to know where
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to put emphasis when you have only 3 seconds. Do you spend most of
vour time on the main character’s face or on his shoelace? If you ask the
right questions of the client and director, you will acquire a very good
understanding of when to accent and articulate your detail, and when to
hint or fudge ir,

Sometimes we need only to hint at detail in a scene. Our brains fill in
the rest of the pieces if we have a few really good pieces to start with,
So, it is vital that you know where to put your efforts as you proceed
through vour project. Major maotion pictures, especially horror flicks and
those made before the dawn of CG, know how to do this, and we can
benefit from their lessons. Watch any of the earlier films such as Alien,
that have quick fright scenes in them and consider just how much detail
vou thought you saw compared to what was actually there.

222 WHAT IS THE SETTING?

The setting where the action takes place in a shot is a simple, yet vital
part of the information you will need before you proceed to paint.
Setting can be defined as a doctor’s office, a country, a planet, or an
undefined location such as a netherworld filled with abstract color wash-
es and shadow, or a simple white background with the character running
sbout (see Figure 5.3). All these, however, are settings nonetheless and
vou must do your research accordingly,

ON THE CD

Open the “bmatic.mov” or
"bmatic.avi” on the accompanying
CD to see the storyboard above as a
board-a-matic. (Also, the complete
storyboard panels are on the CD.)

5.3 Examples of possible settings: An
interiors left, exterior Venice, middie;
and way-exterior, outer-space, right.
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Let’s say that you are working on a 15-second commercial which takes
place 1n a kitchen; this is all you are provided with concerning setting,
You need to expand the perception of this setting by asking questions
like: What country, city, is this kitchen in? You may not always be creat-
ing work for the country or city in which you live, If the target market
has been decided, then, what neighborhood? What 15 the income of the
family that lives there? What is their design taste? What 1s their culture?
Knowing answers to these questions helps you narrow your focus of
gathering reference for certain kirchens and designs.

The characters in The DuneBugs Project live and play in a desert. [s this
desert in Saudi Arabia? Utah? Arizona? Each of these deserts has its own
look and feel. | wanted to represent a desert in the locale of California
and Arizona and chose references that, to me, exemplify this environ-

ene.

The correlation of location and texturing are quite obvious. Because our
characters live in the desert and they drive around all day in this desert,
the textural adjectives that come to mind are heat, sand, dirt, mirages,
sunburn, and isolation. The list goes on. The scene could become beauti-
fully rich because of the elements, which affect the environment simply
because of the location, such as:

® Paint blistering off the dune buggy.

" Caked and baked mud on everything including the characters’
faces.

® Bleached out colors from the sun.

= Hot specular highlights coming off the chrome exhaust pipes, etr,

Other locales would provide other adjectives, If it were a netherworld,
would there be sunlight? Dust? Weathering? Are the lights from practical
sources such as lamps or flashlights, or 1s it studio-lit as if shot on a
soundstage somewhere?

5.2.3.3 WHAT IS THE TimE OF Day?

The time of day is another factor that can give you some interesting
ideas about texture. Take a look ar the differences in light and texture
qualities in Figure 5.4, Most of the time you will texture something as if
it were petfectly lit by the sun leaving the CG lighting itself to describe
the tme of day. For example, just because the shot you are texturing
takes place at night, it is not a good idea to paint it in dark blue hues
with little decail. If there were to be a change from the director {and
there usually are many) and she wanted to have the main character turn
on a light, you would have to repaint your texture to compensate for
this,
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5.4

What is more important with regards to the time of day 15 thinking how

you ¢an enhance 1t with the colors in which you choose to paint your
textures, We can add beautiful complements and contrasts by being
observant of small details like this. For example, let’s say the shot you are
texturing 15 an urban might scene with a street lamp overhead shining
down on a poster-filled wall. Your rendered scene will contain a lot of
blue and black hues where the light drops off, This is where you can
make better color choices for items such as the posters and wall by pick-
ing hues that go well with blue and black, such as warm oranges and
golds. This will provide beautiful contrasts in the lit section of your

scene giving the light source even more presence and giving balance to
the scene as a whole. Picture in vour mind’s eve how this would look if

vou chose only blue and green hues for these items.

[f vou want to paint in the time of day, one way would be to create your
perfectly sunlit texture first. Then take 1t into your paint program and
change its hue and saturation there to reflect the lighting that would
accur for the shot, saving both versions so that you can easily go back
and have the perfect one if needed.

The DuneBugs Project takes place in the blazing sun of midday so
evervthing will be out in the open and textured as such.

274 WHAT Is THE MoOD OF THE SHoOT?

Mood 1s not only defined by lighting; color and the level of detail define
mood also. If the mood were somber, then yvou would not create tex-
wires with bright vellows and lime greens in them. The dertail 15 not

Look at the differences in light and

texture gualities from noon (left),
twilight imiddle), and nighttime
(right). Which one has the least
contrast?
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crisp; it 15 softer with muted tones. If the mood is upbeat and sunny,
then details may be more defined and colors brighter and more saturat
ed. Take a look at the different moods created by the different hghting

conditions in Figure 5.5,

5.5 Moods created by different lighting
canditions and their effects an color
saturation and details.,
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If mood is set largely by lighting and thar hghtng changes during the
plece, then you must texture according to the reality of the environ-
ment, For example, if the lighting changes from a street lamp outside to
the lights being turned on mside in a realistic scene, you must texture
that space as if the lights were on and let the lighting change its mood,
and not the textures.

[f the lighting 15 going to be soft, then you may not notice on-screen if
the material has a bumpy quality or not, and the highlights may not be
s strong, In this scenario, it might not be necessary to create bump

ITHERS.

If the lighting 15 severe and there are harsh shadows, then you can have a
lot more fun by creating bump maps to take advantage of that style of
lighting,

-2 WHAT Does THE DiaLoGUE TRACK OFFER?

It s necessary to read the script or histen to the dialogue track in order
to plean textural references made by the characters in the ammation. An
example of this is one character may say to another, "Nice green tie,
Charlie”” Obwiously, if you read that in the script or on the storyboard,
you will know that Charlie should be wearing a green tie. However,
slong with reading the words vou have to consider context and inflec-
fion as well, If there is a recorded dialogue track, then listen to how the
actor says that line, Is it sarcastic? 1f so then do you paint the tie n a
hideous green color or pattern? [f 1t 15 a truchful statement, then do you
paine a really fashionable green tie? What if the character 15 being mean?
Which tie do vou paine? All these questions can be answered if you read
the script and storyboard as well as ask questions of the director.

The DuneBugs Project has no dialogue as such; it is just an animation
“look and feel” test.

226 ARE THERE Any CLosEe-UpPs?

Close-ups demand larger file texture resolutions because the audience
will need to see more detail, and so will the renderer. The closer the
camera gets to your texture, the larger vou will have to paint it.

While creating textures for Bingo—a short animation to show off

Alias | Wavefronts Mava 1.0—1 learned a lot about making large texture
files. The project has a circus stage and the floormg needed to be quite
large because it covers 1 huge expanse in the scene and is the most

ONTHECD

Take a look at the Bingo.mow.

159
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5.6

57

Here is the original shot of the
peanut butter tin. From this distance
the lo-ras color texture file (B84x446
pixels) provides enough clarity.

This severe close-up shows the
deteriaration of the same small
color texture file in Figure 5.6 and
is unsuitable far the shot. Notice
the Blurry and pixelated/aliased
artifacts.

DIGITAL TEXTURING & PAINTING

prevalent and constant texture in the piece. [ needed to make it crisp,
clean, legible, and have photographic quality, This can only be achieved
by giving the file a high resolution through a large number of pixels so
it became a texture file size of 2K {2048x2048).

The rendered images, Figures 5.6 through 5.8 show an example of this.
Figure 5.6 shows the peanur butter tin from a wide shot. From this van-
tage point the color texture map size (BB4x446 pixels) is sufficient.
Zooming in to an extreme close-up as shown in Figure 5.7, you see that
this texture map size starts to fall apart. You can see the aliasing or stair-
casing that is now evident; the actual pixels that make up the painted
map. To fix this | used a much larger color texture map size of
4716%2378 pixels. Quite an increase in file size, but necessary for this
type of shot. The aliasing is much less apparent and the blurry quality
seen in Figure 5.7 is now much more crisp in Figure 5.8.

In most instances, it is wise to start painting a little larger than you need
ta compensate for future changes to camera angles, print, and close-ups.
Creating larger canvases allows you to scale a texture map and still be
able to retain beautiful qualicy.
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For The Project, the car body and the character’s face have nice full-
frame shots so 1 painted them at 1k. I reworked these for this book and
increased them to 2K or larger and painted most of the other textures

at 1k, I need them at this resolution because certain pictures from this
animation are printed in the book and they need to have this clarity (see
the section on Print Medium in this chapter). Another way to do this is
to have several size/resolution versions of the same texture, That way for

far off shots, you can use the lo-res versions and for close-up shots, you

can use hi-res ones.

Because there are close-ups, other concerns need to be addressed such
a5.Will there be reflections in the close-up? Should I use bump maps or
displacement maps? Is there enough time to do everything I want to do?
If there is not enough time, a savvy director will change the shot ta

make it more doable or opt out of shooting it all together. Compromis-
ing quality of the piece is not an option, As a prepared and knowledge-
able texture artist, you will be able to assist the director in making these
decisions, and in some cases, if you are lucky, these decisions may be
entirely yours to make,

c.8
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The color texture map has been
changed to a larger file size
[4716%2378 pixels) and now has
much more clarity and less aliasing
than Figure 5.7.
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5.9 This figure has been rendered
without depth of field.

DIGITAL TEXTURING & PAINTING

5.2.3.7 WILL You Use DEPTH oF FIELD?

The storyboard can alse give vou clues as to whether you need or want
to consider using depth of tield. Depth of field mimics the falloff of
detail with distance,

For texturing purposes this means that if you are to implement depth of
field, then the farther away things are in your shot, the less detail you
may need to include in your texrure file and vou may be able to use
smaller file sizes. Take a look at Figures 5.9 and 5,10, Here it is a wise
thing to do some tests to see just how the depth of field affects vour
work to make an educated decision on how to proceed. Another thing
to consider is that rendering tmes may increase {depending on the 3D
software you are using) because of the somewhat heavy computational

overhead.

In The Project, the desert is a vast, somewhat flat landscape, and [ want-
ed to see some sort of depth of field, The textures in the vast distance
are small in size, 256256 pixels or 512x512 pixels.

|
IF
]
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.28 |s THE CAMERA MOVINGT

If the camera is moving, then possibly you do not need to have as much
detail in the background, the midground, or the foreground. It depends
on the shot. With fast camera moves, vou may get away with creating
smaller texture file sizes. For example, in a pan-shot with the camera
mounted on a car, the midground or background elements are on screen
for a matter of two or three frames and may be completely blurred {see
Figure 5.11). When speeding in a car down the highway, both depth of
field and motion blur are at play. When you look out the side window,
the foreground—things that are close to you—blur, and as the scenery
moves further away from you they slow down, and details are affected
by distance. Therefore, there may be no need for microscopic detailing,
Similarly, for a camera zoom illuserated in Figure 5.12, the sidewalk
texture has blurred out most of the texture information.

5.10

16

This figure has been rendered with
a significant amount of depth of
field, Motice how details in the
foreground also fall away in this
oxample,

ol



L6l DIGITAL TEXTURING & PAINTING

£.11  Anexample of a moving camera pan
and its resultant blur an the scana in
its fisld of view.

g.12 An example of camera zoom and
how it affects textural details.

On THE CD
Look at the two camera zoom
animations on the CD, One is
without camera blur called
“zoomCam_noBlur.mov"™ and
“zoomCam_noBlur.avi.” The other
has motion blur on the camera
called “zoomCam.mov™ and
“zoomCam.avi.” See if you can spot
the difference between the motion
blur and non mation blur.

For The Project, the camera 1s moving only from time to time and it has

no real effect on the detailing and texturing 1 have provided for the
main character, He, except for the opening shot, 15 the main focus and

the background 15 expansive and far away.

5250 WiILL You Use MoTion BLur?
In the same way as depth of field, motion blur calculates and simulates
the effect of moving objects when they are in vour field of vision. Your

eyes cannot take in all the detail of an object as it zips past you and so
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detail and recognition of objects are limited. This obviously affects how
the textures that you paint get rendered. Be careful to consider whether
you need to include such things as bump maps, scratches, and reflectivity,
if vou know your subject matrer 15 going to be always on the maowve.
Render a few frames with motien blur turned on to see how your tex-
tares hold with the movement of the character. This will give vou a

good idea of how much effort to extend when creating the final texture
(see Figure 5.13). It also may help the director decide how much blur to
use if any at all. Check your board-a-matics for timing issues and talk to
the director to ger his input as to what his vision is for the work.

5.3 The blurred ball on the right shows
very little af the same level of detail
as the one on the left. If you are
using motion blur and if your
character never sits still, then you
may not need to worry about how
much detail yau paint tor him,

For The Project, we definitely want to implement motion blur. Ths ani-

mation is about speed. The 3D motion blur in the test render affecred a

few things, such as the texture on the cactus. It was fairly detailed, but On THE CD

was so blurred that all that was left was a green smudge on the rendered Also check out the movies

frames. Revealing that the cactus doesn’t need so much texture. The “noBlur.mov or .avi” and “Blur.mov
motion blur also affected the ground passing by, This helped to enhance or .avi” on the CO. Which one looks

; . y e e ; 7
the maovement of the hot rod; it gave it speed and an edginess that more realistic and natural ta you:

would be lacking without motion blur,

so ARE THERE ANY SPECIAL EFFECTS?

Special effects can range anywhere from exploding bombs to simple
glows. If there are any effects in the amimation, then we need to know if
we are responsible for contributing to them texturally. For instance, the
effects person (if it's not you), may need you to paint a glow texture map
and vou will need ro discuss what resolution and how much detail you
need to provide for it. Conversely so, an effecr may completely obliterate
vour texture in the background, so time may be better spent on some-

thing else other than the texturing if this is the case.



166

ON THE CD

Open “dustFx.mov or .avi.” This is
an animation of a very obvious
dust cloud that appears when the
ball hits the road. It was created
with simple geometry and an
animated texture.

' ON THE CD

I vou want, take a look at the
mavie “DBS. previs.mov™ ar
"DBS>_previs.avi™ again.

DIGITAL TEXTURING & PAINTING

A related question 15 Are any textures morphing or animating? Several

texture files may need to be generared for the morphing or animating
sequence 1f there is one, or they may need to be created procedurally
which I will discuss later during the making of The Project.

For The Project, there are some special effects such as plumes of dust. |
would also like to see fire from the exhaust pipes, glows from the engine
manitold, and bulging gas hoses. Time, as always, will dictate what I can
actually get done.

oo, WHAT PrRe-Pro MaTERIALS Do | HAVE
TO Work WITH?

S0 to recap, for The DuneBugs Project, the animation director, along
with an animator, created the pre-vis movie on-the-fly. There were no
storvboards for this piece so they created a short little narrative that had
high energy, and good close-ups to show off the quality of detail we
wanted to put into this project. This, besides a creative bible, was what |
had to work with while creating textures for the work. From this httle
movie, I could tell what we were up against in regards o painting the
landscape, close-ups for the main character’s face, the detail of the car,
and the duration of each camera shot,

.+ WHICH STYLE IS APPROPRIATE?

You can illustrate an idea or story in many stples or genres. Seyle is the
expression with which a piece is created, and 1s the overall look and fevl
of a painting, movie, and so on, Genre is the categorization of any form
of expression according to its style, Art historians categorize similar fla-
vors, themes, or techniques of artists into genres in an effort to organize
the vast omeline of art.

While looking at the storyboards and speaking with vour client, you will
eventually intuit the style of the piece even before it 15 named. There can
be a number of reasons why a certain style 1s chosen over another. The
client could be primanly concerned with the target audience’s taste and
choose accordingly, or could choose based on her personal preference.
Whatever the case, there are a number of aspects concerning sevle to
consider when one 1s finally chosen.
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Each of the r-{_:.”ma,-'in;; stvles has its own characterisoics, which makes it

tick. And thev each affect our painting speafications greatly.

For the DuneBugs Project, styles intermingle texturally. There are parts,
which are realistic, hyper-real, graphic, and so on. It takes place in the
natural world, yet DuneBugs does not really exist, so you can have some

fun wath fantasy and expression.

REALISTIC
For the purposes of this book, a realistic style is one that imates the real
world as a photograph does, see the painting by Ralph Goings in Figure
5.14, There are some important things to consider when creating this
style: Your drawing ability and color palette must be precise, and, in
order to create accurate depth of field you must ler details fall away with

distanice,

alph Goings “Sugar™ 1995 ol on canvas g4.5 x 64 in, 0LK. Harris Works of Art, Kew Yark, NY.

Figure 5.13 15 a realistic rendering of a leaf. Take a look at how much

detail there actually is. Is everything in crisp tocus? Can you see every

cell? Not really, Sull, 1t 1s represented in such a way as to mimic how our

eves see it in real Tife. If you were to paint the leaf in this style, you need
to he aware of things like bumps, reflections, and specular highhights. The
realistic leaf will need to have these attributes present to lend authentici-
ty to the work. Not only do they need to be present, they need to be

realistie 1 thelr amounts,
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5.4 In this painting by Ralph Goings,

there is the requisite depth of field
and softness, which lend them-
selves to a reality we can recognize.

Just as painters begin painting their
surroundings realistically, so too,
must you look at and describe your
reality in the same way, before
moving away from it. Abstraction
takes us away from the obvious,
and goes beyond the surface ar the
“facts” of the reality, and speculates
as to what is beyond it. Still, its
origins at one point are taken from
reality itself.
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5,15 A rendering of a leaf from an ivy
plant. What makes this realistic?

B ke T las by addiri For The Project, the most realistic elements, in my opinion, are the steel
L e e e i braided hoses. I took a photograph of hoses that were the type | wanted
surface's guality, and end up with to create. There 15 lictle or no expressive interpretation of these cables in
their work looking too CG. Other Figure 5.16. They look very close to the real thing.

pitfalls are that of too much color
saturation in their work and wrang
specular highlight sizes that are not
indicative of the material they are
trying to reproduce.

5.16 The hose seen here is realistic
hecause it shows just enough detail
without being overly descriptive.

R.ealistic artists to check out are John Baeder and Charles Bell, to name
a few,
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. HYPER-REAL

Some basic considerations for the
realistic style are
« Match your CG depth of field to
the camera’s depth af field.
« Detail the textures, perhaps
using a softer version of the

. : . texture to allow it to “sit™ in the
hyper-real, the more tme.
1 SCENE.

Look at the painting in Figure 5.17 by Chuck Close, and see how crisp
and clean the face seems to be, There is much more detail than you

would expect to see in a photograph from the same distance.

Ihis style can be more arduous than others to paint. The time it takes,

depends on how exaggerated you want your painting to be. The more

« Allow details to fall away with
distance.

« When working with live action,
match the lighting to the live
action lighting.

5.7 Hyper-real artists go deeper than
reality. They have the ability to
uncaver and express the realistic
world much in the same way as a
microscope does, and deepen our

pxperience of our world.

jokn, 1971-72

acrylic on carvas, 100 % 907

Photograph by Ellen Page Wilsan, courtesy of Pace Wildenstein

The Rabert B, Mayer Family Collection on loan to The Art Institute of Chicaga.
g7 Chuck Clase
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Hyper-real artists seem to have the ability to see down to the cellular
level of the things they create. Take a look at the rendering in Figure
5.18 of the leaf and wiamness its ransformation as an example of the
hyper-real style. What has changed? There is more attention paid to pro-
viding clarity where there was none in the original realistic image. The
flesh of the leaf is accentuated and emphasized and ends up looking like
bumpy pillow pockets.

c.18  The leaf as rendered in a hyper-real
style. Motice the diferences in level
afl detail from the realistic render
[see Figure 5.15).

Creating a hyper-real CG texture
requires a different set of constructs
that allow you to exaggerate,
amplify, and enhance.

Change attributes by magnifying,
enhancing, and exaggerating bumps,
reflections, and color texture, This
style reguires the artist to use imagi-
natian, intuition, good reference, and
research capabilities to take the
viewer into a new reality.

Cur main character “Axle™ in the project is the hyper-real part of the
texturing. [ wanted to accentuate and hyper-realize his dry, scaly skin.
This, as well as his coloring, contrast well with his vibrant red dune
buggy that helps him stand out. [ think it is successful (see Figure 5,19).

5,19 The main character needs some
hyper-real details to give him the
added attention and visual punch
50 that he stands out in the
animatian,
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Other hyper-real artists to look out for are Richard Estes and Evan
Penny,

533 STYLIZED

A personal interpretative journey, the stylized genre involves a personal
signature and is either loved or hated because of this interpretation, Look
at the painting in Figure 5.20. Freud gives us an expression of this scene
vou would not be able to get from a straightforward photo. Creating a
tylistic piece can be the most rewarding for persenal expression. The
only advice I have for you in this regard is to stay consistent in your
expression. When you apply a certain set of rules to one thing make sure

you apply it to everything else in a scene if it 15 to live harmoniously.
And if there are no rules, then keep it that way.

Lutiar Freud, English, b. Germany, 1922, Twa Japanese Wrestlers by a Sink, oil on canvas, 1585-87, 50.8
«78.7 e, Restricted gift of Mrs. Frederic G. Pick; through prior gift of Mr, and Mes. Carter H. Harrisan,
1587275 Photograph courtesy of The AsL institute of Chicago.

S —— e s

The leaf has now taken on this stylized genre (see Figure 5.21). Tt 1
more expressive in brushstroke and color and is less concerned wath
details and more concerned with its vitality and energy; however. it is
still recogmizable as a leal

Creating an expressive stylization on the computer can be a very diffi-
cult rask. Looking at our examples of the leaf and Freud’s sink (see
Figures 5.20 and 5.21), how could we create these on the computer? It
is possible if we use things like transparency maps and layered shaders to
ovetlay CG paint strokes on top of each other and bump and displace-
ment maps to make geometry less perfect. The styhzed genre may seem
easier to paint—and harder to implement.

5.20

This kind of expression deals

more with a heartfelt passionate
appraach o painting as opposed to
the mare analytical appreach used
by the realistic or hyperrealistic
genres.



.21 The leaf seen fram a stylized point
af view. How would you paint and
stylize this leaf?

g.22 The mud on the exhaust pipes is
not realistic ar hyper-real, it is more
stylized. Thick and full.

DIGITAL TEXTURING & PAINTING

For DuneBugs, the mud texture on the buggy is one of the more styl-
ized parts of the piece (see Figure 5.22). It became its own kind of mud.
The bump map I used for it gave it this really thick look which stands
out well for the close-up shots, and adds a certain cartoon-i-ness to the

dune buggy, balancing the other reahistic aspects of the amimation,

Crther artists to look at are Thomas Hare Benton, Max Beckmann, and
Chaim Soutine,
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<1 SIMPLIFIED

Simplified 15 a further abstraction from reality and more than any other
stvle, begs the question, “What are the most important features to get

across each element?” Figure 5.23 is from the TV show, A Little Curious
the “Series™}, a Home Box Office (HBO) production, which I worked
on. The target audience was preschoolers. 1 used key features and noth-

ing more when creating textures. For instance, the important features for
wood, 1 decided, were the color and woodgrain pattern.

£.23 The simplified style creates conun-
drums around the amount of detail
needed to get across the complexity
of the ccene.

Consider how 1 painted the leaf texture in Figure 5.24—%hy idennfying
what the most important features are for me. Here, there are no bump,
specular, or diffusion maps. It 1s leaf-green, has veins, and a cell-like
pattern. It is quite simply a leaf!

5.24 Durleaf has now been simplified,
How is it different from stylized?
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5.25 For the purposes of this animation,
the desert world was treated in a
simplified way. The main focus was
not the sand, so we did not spend

too much of our efforts in that area.

DIGITAL TEXTURING & PAINTING

The Project also has some simplified textures in it. The background
world does not have every rock or stone painted into 1t. It i1s sandy in
color, and 15 sandy in texture, not much else. The cactus 1n the scene also
have simple textures. Because of how fast “Axle™ 1s travelling, the cact
are completely blurred out and no detail except for the color green was
really needed for the animation. Take a look at Figure 5.25.

The simphified style brings to mind arosts such as Edward Hopper,
Georga O'Keefe, and Enic Fischl

=55 GRAPHIC

The graphic style s largely 21D in nature, although it is more than an
expression of 2D objects or shapes. [t sometimes can allude to being a
310 flat world.

The graphic style achieves a bold, stark quahey usually void of shadow At
tirmes, it can evoke volume, a 3D look, and is associated to the simphisaic
style in certain cases. Looking at Stuart Davis’s painting, Figure 5.26, we
can sec that there 15 httle or no concern for the truth of materials.
[nstead, his concern 1s more about color and style, almost cartoon-like
definition such as in his depiction of clouds or trees.

In Figure 5.27, the leaf shape retains its leafy essence but has moved
away from color variation and a slight bumpy surface to a much simpler
representation. The drawing of the leaf 1s graphic because it does not
mnclude all the hittde imperfections of the leat’s edge, nor does it include
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fhe Metropolitan Museum of Art, Edith and Miltan Lowerthal Collectios, Begiest of Edith Abrehomsns
Lowenthal, 1ga1. (1991.24.1) Phofogragh ©igge The Metrapolitan Museam af Art

the subtler nuances of its color variations, It has three shades of green for
the body and a light green for the veins. That is all. Quite a difference

from even the 55111pli{i¢d Verslon.
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Stuart Davis expresses little or na
detail at all. There is no blending
of edges from one calar ta the next
ar ane object to another. Each is
defined by a hard, paper cutout:
like, painted edge,

Can we simplify this anymare? Is a
line drawing the next step?



5.28 My lave Tar graphic design wanted
same sort af graphic texture far this
animation. | chose to show this
style in the flame/bug markings on
the dune buggy.

You can see many graphic examples
on the Web. Artists are creating very
graphic-looking animations using
Flash, which prefers vector- ar
ustrator-based artwork. Same
majar studios are employing *toon-
type” shaders that are applied in 30
scenes and rendered which mimic
this 2D graphic cel animated look,

DIGITAL TEXTURING & PAINTING

For DuneBugs, the bug pattern on the dune buggy started out as a
graphic treatment and then evolved into a more distressed and realistic
texture (see Figure 5.28).

Artists such as Andy Warhol, Rooy Lichtenstein, Fernand Leger, and James
Rosenguist also employed this graphic look in their work.

c26 FANTASTIC

Fhe faneastic style evokes images found in Dungeons and Drvagons, The
Hobhit, Brazil, Blade Runner, Star Wars, Matrix, and Ciry of Lost Children,
All narratives of things otherworldly. With this style, you can be more
expressive when vou create places unforeseen either on this planet, or
perhaps any other planet or a different plane. This expression of the
subconscious is the starting place for any “what if™” premise of an idea.
See Figure 5.29 by Meret Oppenheimn.

Still, more often than not, you must take your ideas for texturing trom
your own existence and experience from the stuff that surrounds yeu.
Consider our leaf (see Figure 5.30). See how it has now transformed
mto the fantastic stvle. | wanted to paint the leaf as a metaphor to the
human body. The leaf veins became human veins and the cells and leaf
matter/body became capillaries and flesh. I also wanted this fantastic leaf
tor be rendered fairly realistically for more wisual unpact bordering on

creepiness,
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5.29 As seen in this wark by Meret
Oppenheim, the fantastic style is
allowed to diverge from reality. Here
vau dream up and express things in
such a way to diverge from what
you know as reality and create
something new.

CAPEMHEIM, Merad,

Caject fle D€jeuner en fourrurel, (1936],

Fur-cowared cup, saucer and Spoon; cup, 4 3487 (1o.0 cm) diameten;

saucer, o 3/8" (23,7 cm) diamater; spoon, 8" {zo.z tm) long; overallheight 2 7/8° (7.3 cm).

The Museum of Madern Art, New York, Purchase. Photagraph ©z2o001 The Museurn of Modern Art, New Yark.

£.30 The leaf veins have become human
weins and the cells and leaf mat-
ter/body are made of capillaries
and flesh. Kind of creepy! What
would your fantastic leaf be
made of?
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5.31

These goggles have bug-eye lenses
instead of Mlat glass lenses. If you

were a bug wouldn®t you use these?

DIGITAL TEXTURING & PAINTING

For DuneBugs, the whole premise 15 quite fantastic. These litde guys do
not really exist, but for this show they exist on our planet, in the deserr.
Look at Figure 5.31. It is a rendering of Axles fantastic goggles. Axle’s
gogeles are his bug eves. He shouldn leave home without them.

Surrealists such as Salvador Dali, De Chirico, and Yves Tanguy painted

detailed works mspired by the subconscious and dream imagerwy.

5> GET THE CLIENT’S IMPRESSIONS

Familharnize yourself with as many art styles as possible; they will give you
a place to start as you translate your client’s written or spoken word into
a visual experience. You need to ask yvour clients how and where they
visualize starting and whart their expectations are for the final product. It
vour clients are unfamiliar with these art styles, show them some exam-
ples of different styles from your morgue. Have the chents pick from
these mmages what best represents their vision. Doing this can save you a
lot of time. Not everyone shares the same verbal understanding of whar
something looks like, so it is important to ger to the visualizing as soon
as possible.

-« WHO IS THE TARGET AUDIENCE?

When deaiding how the prece wall be painted as mentioned previously,
the target audience must be considered. So before vou begin creating,
find out who vou are creating for,

There 15 a lot to consider once you know your audience; it is not
enough to know that they are three- ro four-vear-olds, or 23- to 40)-

‘g,rum'—n]d::.. It 15 essential to know what that target market likes and
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believes in. It is also good to know where the project 15 playing, if 1t 1
a commercial, during what time slot, or if it 1s a movie, what rating, and
so on. If yvou are working with an advertising agency or marketing

department, it will have this kind of information,

| worked on several commercials for the running shoe company, Lugz
Shoes. These commercials were fast-paced, in-your-face ads. The setting
was urban and the target audience was for the yvoung and hip at heart

tsee Figure 5.32).

5,32 Lugz Shoes’ target audience is obwi-
ously very different from the
preschoolers’. The ad appeals to
hip urban dwellers, Take a look at
both examples (Figures 5.23 and
5.32], and try and list the differ-
ences and similarities. Do you think
this particular ad can appeal to
preschoolers?

On THE CD

Open the file “Lugz_spoti.mov”
or “Lugz_spoti.avi.”

Ar Curious Pictures we worked on an episodic show for preschoolers,

fee Figure 5.23 earlier in this chapter). By doing my research and asking
the director questions, | discovered that there would have to be few
camera cuts because young children ger confused it there are too many,
Textures, | decided needed to be simple vet sall have a compelling look
that was complex enough to mamtain the preschoolers’ interest without

overdoing it and scaring them away.

[ achieved this effect through my use of color and lighting. By keeping
colors rich, fairly complex, and saturated, and not limiang the palette to
only primary colors, [ offered the kids a vanety of vibrant colors to look
at. Lighting also lends itself to creating depth and mood, even when the
textures are simple. The hghting, along with the colors, added more visu-

al complexity while maintaining the simplicity of the style.

At the other end of the project spectrum are such movies as Matrix,

Fight Club, Brazil, and Blade Faunner, which share a rarget audience of
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18- to 45-year-olds. These projects have quicker cuts, which may mean
lingering on close-ups with great details will be minimal. What does this
mean in regards to the style of the piece? There is a higher sophistication
in texture quality, because of the scrutinizing nature of this targer mar-
ket. A high level of detail is feasible because the budgets tend to be
larger [or this type of creative endeavor.

In all these cases, the target audience considerations [ describe help to
define and identify a project’s style. As you will learn in the exercises,
a project’s style influences how you handle detailing, as well as the
budgenng of your time,

.. WHAT IS THE INTENDED MEDIUM?

When a job comes into a studio, one of the gquestions that vou need to
ask is about the medium. Will the audience see the final picce on TV, the
Web, or ilm? Each of these different mediums requires yvou to create
artwork thar is suitable and comparble with it. Each has its own stan-
dards and confines that you must know about before running to your

desk to bemin panange.
ginp g

As I stated earhier on, we made DuneBugs for broadcast television. Some
still images were also needed, however, for the print medium for this
book.

.51 TV

Creating textures for use in television has some important considerations
and limitations. Let’s look at them.

5.o.1.1 TELEVISION COLOR SPACE

Television color space is limited to a certain palette of colors, This means
that the millions of colors that vou see and paint with on the computer
are not all reproducible when converted to TV, and some of the ones
that are reproducible are not allowed, These forbidden colors are called
“illegal™ or “hot.”

These colors can be detected by using a color scope thar 15 attached to
an NTSC (MNational Television System Committee) color monitor,
Figure 5.33 shows how these colors are too hot and must be made less
saturated or luminous to be broadcast legal (see Figure 5.34). Thas legal-
izing can be accomplished in digital paint programs by reducing the
color’s saturation or luminance; in 3D packages by reducing color or
light intensities; or in compositing packages thar use fileers to find the
offending colors and let you decide how to make them legal.
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If vou work in television for an extended time, it 15 a good idea to have
1 scope and NTSC color monitor connected directly to your computer.
Use Adobe’s calibration kit that comes with Photoshop to get it to

mimic as close as possible the NTSC monitor,

Keep the rgh_INTSC_legal.oif color palette handy to pick hues from it
when you are creating and painting textures for TV. Lights in the scene
can mntensify these colors making them illegal, as well. You wall run into
this intensification problem far less with an NTSC-safe palette than if

vou start from a full RGEB palette.

=12 INTERLACED FIELDS

Unlike computer monitors, which use progressive scanning (lines are
refreshed one after the other), television sets create their images by the
use of horizontal interlaced fields. As they are refreshed alternately, how

ever, both fields are never seen on screen at the same tme,

" On THE CD

Open the “images rgb_computer,tif”
and “rgh_NTSC_legal.tif” from the
book’s CO-ROM and compare them.
See how the brightness and satura-
tion of the center calars have been
diminished. This gives you an idea
of which colors are illegal or hot.

5.33 The color spectrum on the left, as
viewed on a scope, ngnt, goes
bevond the scopes “legal” range
(the six white-outlined squares] and
must be optimized/fixed before
being broadcast.

5.34 This figure shows how the “illegal”
colars, left, have been brought inla
the “legal” range by reducing the
saturation of the image and are now
“cafe™ for broadcast.
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5.

35 Left, vertical lines don't pose much
of a problem on TV, However an ani-
mation af these lines ratating, right.
shows substantial staircasing or

tearing.

On THE CD

On the CD there is an example

of how certain textures can buzz.
It is called “buzzing.avi” or
“huzzing.mov.” Look for this in the
textures on the road and sidewalk.
(Buzzing usually occurs when the
camera or the object is moving,

but not always.)

DIGITAL TEXTURING & PAINTING

These fields and the way they refresh, however, cause certain textures to
crawl, buzz, or tear. On TV, certain fabric patterns can create what 15

similar to a moire pattern produced 1in printed unages.

As texture painters, we must watch for fine hines and intricate patterns,
which cause stair-casing or tearing when they move across the screen
(see Figure 5.35). This not only applies to the color texture but also for
slightly angled horizontal lines such as venetian blinds, and bumps or
specular maps as well. Large blocks of color and pattern are not as

noticeably affected.

PAL and SECAM, rwo other formats widely used, are similar to N'TSC

but have better resolution and color quality.

5517 TELEVISION AND TEXTURE RESOLUTION

Regardless of how big your television screen 15, yvou will probably render
images between 640480 pixels to 720540 pixels. Because of this rela-
ovely small display, vou can usually pamt textures with much smaller file
resolutions and not notice any degradation. If the camera gets too close
to a texture, however, vou may need to ncrease the reseoluton o double
(1024x1024 or 1K) or quadruple (2048x2048 or 2K) or higher. To see
an example similar to this effect, check out Figures 5.7, 5.8, 5.40

and >.41,

CONSIDERING THE PrROJECT

You now know the limitations inherent in working for TV; how do they

affect creating textures for The Project?
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s Be sure the colors are NTSC legal. We want this ammation to
he colorful. The car body is red so vou need to do some color-safe

checks.

s Beware of fine lines and intricate patterns. The graphics on
the hot rod should not be too linear and the dirt ground should
prone e preprrereld sl andmlade paacks

s The texture resolutions will tend to be small in size.
I anticipate 1K will be plenty big. Stll, you must consider the
few close-ups established in the pre-vis animation,

5.5 DIGITAL TELEVISION

The Digital TV or DTV, is now on the marker and will probably replace
all other television sets eventually. DTVs use digital signals, which
increases both picture and sound qualicy substantially. Two basic formats
of digital TV are delivered: Standard Defimtion (SIXTV) and High
Definition (HDTV). Some key aspects that affect your final textures and
rendered output are

g STV comes in 480640 and 480x704 resolutions,

s SDTV has both interlaced and progressive scanning.

w SDTV offers 4:3 or 1629 ratios,

HIYTV has resolutions of 720x1080 and 10801920,

s HDTV uses interlaced and progressive scan hnes,

HDTV's aspect ratio (16:9) 1s much larger than present-day analog

relevision’s (4:3).

Basically all this information sums up to the fact that DTVs produce
film-comparable quality and our textures must reflect this enhanced
quality shift. This means more work for us, and more RAM and extra
hard disk space to handle these larger texture canvases, as well as the
larger rendered final frames,

Another factor we may not need to consider in the future 15 the prob-
lem caused by interlaced fields. With progressive scanning (just like vour
computer screen), we may be able to get away with more finicky details
and finer hines.

| noTE |

Today, an average rendered frame
size for TV is around 1MB. The file
size for the largest HDTV resolution
is just under 6MB. That's an increase
of 6oo%. Quch! It's a good thing hard
drives are getting cheaper.
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o> FILM
Film, unlike television, has no problems with things like illegal colors or
interlaced fields, vet it has some rendering limitations.

c5.2.1 FiLm COLOR SPACE

The most important thing to watch out for is the presence of pure
blacks or pure whites in the final rendered stills. The pure blacks can
appear in the shadowed areas and when printed to film stock cause
derails to fall off. For example, a very dark shadow under a person’s nose
will still show subtle detail when viewed on your computer monitor. On
filiny, though, it will have no detail and will look like a bag black bloh
instead of evoking shadow. Pure whites need to be caretully addressed as
well. This 15 actually quite a basic premise in photography: Your blackest
blacks and whitest whites should conrtain detail,

Because of this rendering limitation in film work, you can decide to

make the blacks 90% and also add some color into them such as red or
blue, For whites, make them 10% black and add a warm or cool tint to
them. OfF course, hghtung will turther influence these colors once ren-

dered.

The typical resolutions that are rendered for film are 914x666 or 1K,
which 1s then enlarged 200% when printed to film, or 1828x1332 or
2K, which 15 not enlarged. The smaller size when blown up creates a
softer CG look than the crisper look of the larger rendered resolution,
To render a film for IMAX requires that the rendered ourpur be 3K
square which is then blown up to 4K.

Film is big and beautiful and your texrures must be absolurely fawless.
That’s a tall order, and I say it to encourage you, Your texturing takes
cues from what the camera 15 doing, so if the camera 15 moving quickly,
you need not worry too much. If it 15 focused on an object or character
vou painted, then be sure the texture’s final resolution holds up to the
view withour pixelating and breaking down.

o.5.2.7 OTHER FiLm DETAILS

Printing rendered frames to film stock 15 a very intricate process. You
will have to convert your rendered frames before they are printed.
Before vou begin, contact professionals at facilities like Technicolor,
Cineon, or Arriflex to find out what is involved for vour particular
project,
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-1 WEB

Its abwvious that the Web is here to stay and is the newest successful
wenue for advertising and content. This has created a huge market for

artists,

Even though users of the Internet may have access to cable modems or
DSLs in their homes that allow for speedy delivery, there are a tew con-
cerns that you as a texture artist will have to keep in nund when creat-
ing for the Web, Three major concerns of image optimization for the
Weh that affect the images you create are; color palette, file format com-
pression, and file size.

c«.11 WEB COLOR SPACE

Images that you create on the computer or scan into the computer maost
likely contain thousands of colors (16 bit) or millions of colors (24 bat).
Web browsers, however, only display 216 colors known as Heb-safe colors.
This means that if vour image has only Web-safe colors in it, it will look
the same on any computer platform out there today. Changing technol
oy and computer price decline are allowing more users o have 16- or
24-bit graphics cards, which may soon make the Web-safe color issue
obsalete.

[f Web-safe colors are a priority, then think about:

» Creating vour image/texture using colors from the Web safe
palette in your image-editing program (see Figure 5.36) and
"-::ulurSp.e.:;n-um_m-r;b.lif" on the CD, Adobe Photoshop 6.0
provides many different settings in its color palette that are Web
sensitive and make 1t easy to stay “safe.”

s Converting and saving your image to a GIF or a PNGS file

farmat. See the next section, “File Formats and Compression
Schemes,” for details.

185

On THE CD

Open “colorSpectrum_web.tif" on
the 0. The color spectrum on left
shows the colars in 24 bit while the
right spectrum shows the same col-
ors in Web-safe spectrum.

5.36 Take a loak af the calors an the left
and compare them ta the Web-safe
spectrum on the right.
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Many Web designers, however, still try 1o keep their graphics and tex-
tures limited to an 8-bit palette for purposes of faster downloading. The
more color information you have in a file, the larger 10 will be and the
slower the file will download to someone’s machine. Many Web pro-
grams, such as Macromedia’s Fireworks (see Figure 5.37) or Adobe’s
ImageR.eady, can take your 24-bit images and convert them to Web-safe
images, as well as saving them in a Web-savvy file format.

5.37 Programs such as Macromedia's
Fireworks allow you to preview four
different compression types of your
choice at one time,

5557 FILE FORMATS AND COMPRESSION SCHEMES

Another consideration for your Web imagery is the file formar in which
you save your image. Each format has its own way of handling color
depth and the compression (making the file size smaller) of your image,
The popular graphic formats for the Web are GIF (Graphics Inrerchange
Formar), [PEG (Joint Photographic Experts Group), and PNG-8 or
PNG-24 (Portable Network Graphics; 8-bit or 24-bit color), Each of
these file formats has its strengths and weaknesses and is used for differ-
ent reasons. Let’s look at a quick list of these.
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GIF supports 8-bit color only and works well for:

Sharp details associated with line art, graphics, and logos

Images contaiming areas of flat or solid color

s Certain small continuous tonal and photographic imagery

Small graphic animations

Transparency

[t alsor has dithering capabilities and is browser safe across platforms. See
Figure 5.38,

GIF does not work well for:

s Large continuous tonal and photographic imagery

# lmagery of many colors

In addition, converting from a 24-bit image to an 8-bit GIF results in

lost tmage quality,

187

£.38 Four different GIF compression set-
tings and their effect on 24-bit
imageny.
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JPEG supports 24-bit color and works well for:
s Large and small continuous tonal and photographic imagery
e File size compression

JPEG does not work well for:
m Small text

w Transparency

m Relief from wvisible artifacts, such as blocks and banding, when sav-

ing with low-quality settings.
JPEG is supported by most browsers,

Keep in mind too, that successive saving of a JPEG file continuously
degrades the image. Always save a [PEG from the origmal format. See
Figure 5.39.

PNG-8 and supporting 8-bit color only. Works well for:

m Sharp details associated with line art, graphics, and logos

= Images containing areas of flat or sohd color

s [Dithering (diffusion, noise, and pattern)

5.39 The top image is the original s Certain continuous tonal and photographic imagery
uncompressed file, while the bot-

tom image has been severely com-
pressed by the |PEG codec. Note:
You can get much better results

than this, This is an example of PNG-8 does not work well for:
what JPEG compression can do to

Tran Sparcrcy

Small file size compression

an image when it is saved succes- s Large continuous tonal and photographic imagery
sively in the JPEG format. _
s [magery of many colors
s Conversion from a 24-bit image (image quahty 1s lost)
PNG-8 1s not supported by all Web browsers.

PNG-24 supports 24-bit color and works well for:

w Sharp details associated with line art, graphics, and logos
» Images contaiming areas of flat or solid color
s Continuous tonal and photographic imagery

s Multilevel transparency

PNG-24 is not supported by all Web browsers,




CHAPTER & MAKING DECISIONS

Experiment with these file formats and their many settings to achieve
the best results. What may work great for one image, may not work as
well for the next,

Be aware that the 24-bit images that you are saving as [PEG or PNG-24
may look totally different on a machine that only displays 8-bit color. To
get an idea of what an image will look like you need to change vour
monitor color depth to 256, or turn on browser dicher in programs, such
as ImageR.eady, and it will emulate an 8-bit depth browser for you. If
you are a serious image creator for the Web, then it is best to view your
Web work on a variety of machines, in different bit depths, on different
browsers and connections,

5135 FILE SIZE

The dimension of your images for the Web should be kept small. It this
is not possible, sav in the case of a background pamting, then images can
ke broken up mto chunks called sfices. These sliced squares download
guicker than one large one. This gives viewers the sense that something
is taking shape in their browsers, and they may be more hikely to wait to
see the whole image.

If vou need to cover a large area, say a background, on a Web page with
an image, then another possibility is to create a smaller and rileable
image that repeats. Browsers will tile an image that fits any size.

e.5.1.4 PAGE SIZE

Some companies are quite strict about the size of each HTML page.
Savvy Web designers will keep their page and image sizes down and may
have a restriction of, let’s say, 56K modems for their low-end users,
because of slow downloads. One company 1 talked to has an 80K total
main page size limit and 40-50K total successive page size for all ele-
ments. If vou are working freelance for a Web company creating images,
then you will need to ask if it has a size limit per page.

2o MOVIES AND THE WEB

Just as there are compression algorithms for still images, there are also
compression/ decompression algorithms (codecs) for moving images. [f
you are creating an animation/movie for the Web, yvou need to be con-
cerned with what format thar movie should be saved in. There are sever-
al codecs out on the market, such as Animadon, CinePak, and, most
recently, Sorenson, These codecs usually ship within a movie editing or
compositing package such as Adobe’s AfterEffects or Adobe’s Premiere.
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Open the movies “Blur_8bit.avi™ or |
“Blur_8bit.mov.” These are obvious
examples of what may happen to a
movie when it is converted from 24-
bit to 8-hit color depth. They also
show compression artifacts resulting |
From the conversion. Note that much
better results can be obtained with a
little (or a lot of) finessing.

DIGITAL TEXTURING & PAINTING

These codecs, as for still images, can affect the quality of your final out-
put, so beware that certain details are going to be compromised when
this final step is applied to your textured animation.

t.5.7.6 OTHER |ISSUES

Macintosh and Windows machines have different monitor gamma set-
tings. This means that an image that you create on a Windows platform
will be lighter in tone when viewed on a Macintosh. The gamma on a
Windows machine is darker. If you're concerned that your artwork look
relatively the same on both Mac and Windows machines, then you
should save vour arework with these different gammas in mind and
offer your viewers the opportunity to view an image especially for
their platform.

55 PRINT

If you are not aware of the challenges in creating textures for printed
matter and you don’t deal with them, flaws in your work will be detect-
ed because the image is no longer moving, Let’s go through the list of
considerations you must address for print.

o541 PRINT COLOR SPACE

Not all the 16.7 million colors on your computer are printable on
paper. As you may remember from the color theory discussion, comput-
er and television screens use an Additive color process, and printing
processes use Subtractive. In print, because light no longer projects behind
the image, vou cannot easily create the same range of colors on paper a

VoL Can 01 4 COIMpUier screctl.

GGl 2 RGE to CMYK

When vou render an image on your computer for print purposes, you

do so in RGB space. When you print the same image, you use CMYK
inks: Cyan, Magenta, Yellow, and Black. To more accurately understand

how the RGB image will print, open it in a paint program and convert
it to CMYK.

Sometimes, even if you start with printable colors, they can sull become
illegal colors for print due to the lights you use in your scenes (lights
increase the chroma of the hues), Because the lighting in DuneBugs will
mimic the harsh sun of the desert, for example, you must consider how
some of the reds on the car, the golden vellow sand, and some of the
greens will render due to the lighting effect. If you are doing a lot of
print work, keep the CMYK palette from the accompanying C1 close
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at hand and pick vour colors from it when you begin painting, Also,
watch out for the “!I" warning in the Photoshop color picker when
choasing colors. It lets you know when a color is out of the gamut
range for printable colors.

Another important thing te consider is to get a test print on paper of a
computer rendering, Study the print, then calibrate your monitor by
changing its brightmess and contrast settings or use Adobe’s calibration
kit that comes with Photoshop.

t5.4.2 PRINT RESOLUTION

Often, the 1dea of having images printed from an animation comes at
the end of the project, This is not the best time to request a high-qualicy
mage, because it means you will have to rework many of your textures,

Because I wanted images from DuneBugs printed for this book, [ need-
ed to render them ar a much higher resolution than what I rendered for
TV, Most printed images are 300 dots per inch (dpi), and some are as
high as 600 dpi—four times TV 72 dp1. When you re-render umages at
four times their resolution you begin to see the actual pixels that
describe some of the textures in the piece. Take a look at Figure 5.40
and see the pixelated characteristics that would not be noticed on TV,

In most cases, you will not get the desired image for print if you just
enlarge the textures to a higher resolurion in your paint package. Figure
5.41 shows the same rendering with a larger file texture for the road and
how this larger file texture fixes the pixelation,

When vou are faced with the task of rendering images for print, you
need to know two important ingredients: printed size and print resolu-
on (dpt).

When you render the image, simply multiply the print size by the dpi to
oet your render size, For example, if the printed image size 15 5"x<7" at
300 dpa:

5 ¥ 300 DPI = 1500

7 % 300 DPI = 2100

Thetefore, the rendered size should be 1500x2100 pixels.

Increasing the rendered size, of course, increases rendering time and file
sizes. The example 5"%7" image consumes 9.2MB at 300 dpi compared
to the 532K at 72 dpi.
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From the CD, open “rgb_
computertif” and “reb_to_cmyk.tif"
and compare the images. Notice
how the lime greens are desaturated
in the CMYK version as well as hot
red, glowing pink, and the more
luminous blue hues, To correct this
CMYE version, vou could add mare
satiuration to it, even change some
of the brightness and contrast to
make it more like the rendered ver-
sion that you desire.
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5,40

5.41

Motice the obvious pixelation an
the road in this hi-res image due
to the fact that the texture resolu-
tion itself is too small for print
pUFPOSES.

This image has been re-rendered
with a larger file textura
(4oo6=70BS pixels) for print purpos-
g5, Matice the difference in clarity
against Figure ¢, 40,

DIGITAL TEXTURING & PAINTING
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5s CD-ROM GAMES

Pre-rendered games allow for a lot of detail. Your approach to texturing
and painting for games depends largely on the type of game on which
vou're working, For example, games such as Myst or Riven (see Figure
5.42), play back pre-rendered images or movies one after the other, sim-
tlar to a shide show. In action games, such as Quake and Diable, whart vou
see 15 being rendered on-the-flv as vou move through the rooms or
worlds, Each tvpe of games has its own standards (if [ can call them that

far there are few absolutes in the world of games).

All gamnes, whether pre-rendered or on-the-fly, have an underlying
“engine” that makes the game run, manages memory, and keeps track of
the player’s location and activity. Developers choose the engine that is
suited best to a games needs. Mysts engine, for example, 15 Hypercard,
nd Quake’ engine 15 Quake, a proprietary engine created for the game,
Each engine type has its own limitations, A game’s engine determines

how you handle the texturing.

g.42 A still frame from Cyan's second

game, Riven,

Gehn’s Badroom & Cvan, Inc. Al rights reserved. Used by permission, Myst 3, Blven & and D'ni & Cyan, inc,

PRE-RENDERED GAMES

[he main idea behind pre-rendered games usually has to do wach intel

lectual puzzle solving. They provide a slower paced experience. They are
also designed to be more detailed to look at, so you are drawn into the

environments at the same leisurely pace as vou would be into a film,
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The worlds in pre-rendered games are based on rendered stills. This
means that the stlls and movies that make up these games go through
much of the same process of creation as animations for TV and film
would. You can use any size for texture maps, and any special effects and
lighting that your 312 software will allow. Pre-rendered games have no

effect on this part of the process.

POSSIBLE LIMITATIONS

Some pre-rendered games, however, can limit yvou when yvou want to
prepare the images and movies for the type of engine you are using.

Back in '96 my partner and | were creating and developing a game simi-
lar in structure to Mys. We were using Macromedia’s Director as our
underlying engine. Some of our limitations were

m Less than fullscreen imagery

w 8-bit color paletre

s Software standard click and dissolve to next image, position
s Compression of movies for faster loading and playback

= Slow loading times and playback of imagery

Still, these imitations may still be there even if vou get the best pro-
grammmers because of hardware hrmitations. For example, when [ was
working on my game, the speed at which images can be retrieved from
a CI? and thrown onto the screen ready for the user’s next chick was
quite slow. To get around this you have to consider dropping your 24-bit
TOO-900K images say, down to 8-bit custom palette 200-300K images
in a program called DeBabelizer. The smaller size enables faster loading.
The size of the screen has to be smaller.

Today, things are beteer but not perfect. There are no CD-ROMs out
there yet that can play back full-screen, navigable images and movies
right off the CD. Game companies now more than ever have ventured
into the land of developing their own engines. They employ several
programmers who write code that rakes advantage of today’s graphics
cards and address their own unigque needs for the game that they are

developing,

This then lets yvou know that if you are creating your own game or
working for a company that is, you will have to find out about the limi-
tations that are ahead of vou and do lots of testing on different target
plattorms and CD-ROM speeds.
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Still, there are many creative ways to hide some of these limitations:

s The small QuickTime movies that you create can be blown up
200% or more with no plavback speed hindrance.

s Smaller animations can be plaved in the distance to make a soll
image look more realistic. For example, add blowing drapes in a
window or fly birds across your sky.

s Have the playver read something while you are loading in the next
set of images and movies to be played.

ccc2 RENDERED ON-THE-FLY

Games that are rendered on-the-fly are everywhere by the thousands.
vou'll find them on CD-ROMs, as well as Sony's Playstations 1 and 2
and Sega’s Dreamcast platforms, And they all have one thing in com-
mon: They all use polygonal models textured wath maps at a SSRERRLANINERR
size resolunion.

What does this mean? Unhke pre-rendered games filled with minure
details, these games have more simplified details and an increased ease

of movement. There 1s less need for beauty because of the fast-paced
action. When vou are shooting demeons, the last thing you are going to
do 1s stop and look at the scenery. Twitch games,” as they are SOIMEEINes
called, give players just enough visual information to convince them of
being mside the game. There 15 lietle need for anything else.

POSSIBLE LIMITATIONS

Although companies work differently for different game titles, there are
same similarities in designing for these types of games, The basic rule in
designing for these games is realizing that you must create within a pre-
defined memory limit per screen, This means that if you keep vour
geometry and texture information within these limitations, your game
will play in real-time. Similar to that of the pre-rendered genre, the main
idea is getring the information to the screen as fast as possible,

How 1s this done?

s Streamlined polygonal geometry is used instead of NURDs
because engines have a limit as o how much geometry can be on
sereen at one tme. This means that models are created as minimal-
ly as possible, leaving the texture artists to fill m the visual blanks
that are not there to begin with.

i b
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s Keep texture maps small. It used to be that the largest texture map
file size was 256256 pixels. Just recently game developers have
been able to use 512x512 maps for their final textures (some even
1024x1024). Texture artsts will paint their maps at a higher reselu-
tion so as to add more detal and then scale or “rez” them down o
the suitable size for the game engine.

» Shadow and bump detail mav be painted right into the color rex-
ture if real-time shadows and renderings of bumps are not available
by the engine. Today, some engines are capable of this real-time
bumpmapping, but even if the engine can do it, you may want to
include it in your texrures anvway to avold taxing the engine.

e Lse repeared textures more. It is faster to load one texture that 1s
rileable and repeat 1t in the engine than to load one large map and
lug it around for the whole scene,

With all of this troubleshooting. vou still cannot ger away from the visi-
ble pixelation/deterioration of textures when viewed close-up due to
the lack of resolution of the texture maps in these types of games.

Basically, the engine and vour graphics card determine how much
'i'l'l'!.‘.'!g{,i'l"}' .F.I.I'.II:I E""L‘E}]'.I'l!:t'l':r’ CATE I:ll'_' 11 SCTCer at EI.l'.I.':r’ e gi'ﬁf‘Il THOITIETIL.

It vou are mterested in painting textures for these types of games, then
vou will have to know what type of platform you are creating your
carmne for, what the memory cap that you have to consider is, and you
must have a good knowledge of texturing and painting for polvgons.
See Chapter 10," Axle’s Face: Texturing Polygons” for an example of

pc‘.:lygcmai tu:-':tu:r:ing.

-+ Do You HAVE ALL THE INFORMATION You
NEED?

With the information you have gathered thus far, you are now ready to
begin yvour project in the computer. In fact, vou have probably been
ready for awhile! So, lets move on to the next section, and start painting!
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CHAPTER

THE PROJECT: TECHNICAL
PREPARATION

T HE EXERCISES IN THE DUNEBUGS PROJECT prowide you with an
opportunity o investigate different rexturing techniques. These

rechniques involve:

s Scanning in real materials

s Making tileable textures

s Using handmade grunge maps
s Procedural rextures

w Bump maps

s [Displacement maps

s Other uses for maps, such as specularity, transparency,

reflectivity and diffusion,

¢ Painting in 3123 programs

This chapter introduces the DuneBugs Project, The exercises that make up the
Project are included in Chapters 7 through 14.




200 DIGITAL TEXTURING & PAINTING

Further, these maps will be connected to “shaders,” which will be ren-

dered 1n your 3D program. Figure 6.1 shows a few of these shaders.

The exercises and techmques in The Project won't show you step by
step how to paint, necessarily, but instead will tell vou a story of the
process of thought, procedure, and execurion which brought me to the
final textures.

Chee vou have a project in mind, it 15 good to start playing around with
a number of different technigques—slowly eliminating the ones you don'
need. Onee vou become acquainted with your own process, the elimina-

rion part will happen quickly.
Remember to:

m Ask the nght questions betore vou start.

Take advantage of pre-production materials, such as storvhoards.

Know your media, audience, and sryle.

m Consider factors while texturing the project, such as special effects,
mood of the piece, and so on.

Taking a little time upfront to plan yvour work will save vou time and
headaches once you're deep in your project.

BLINN PHONG PHONG E LAMBERT

ANISOTROPIC VELVET GLOSSY CONSTANT

6.1 Here are a few examples of shaders
and how they look when they are
rendered.
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.. TEXTURE MAPPING CONCEPTS

Before you get into the exercises, it is important to know a few things
sbout your texture maps and how they can be used for maps other than
color information. In most cases, the color map is created first. From this
color map, you can create derivatives that can be used for the many
stributes that various shaders contain, These attributes are explained in
the following sections.

.11 COLOR

[he texture maps that you create to describe the color mformation can
be connected to the color (or in some programs, diffuse) channel. This 1
not to say that all vour color maps need to contain color. Grayscale
images can also be used. Even if your surface is 1008 bright red. it can
he a pood idea to create a solid red texture in your paint program and
add subtle nuances in value and fiwe. Pure pigment from a 317 program
can look unnatural at times. In Figure 6.2, the valve cover on the left has
been assigned a blue paint color from within the 3D program. On the
right is a simple color map (painted in Photoshop) using the Nose fileer

to create hue vanation.

6,2
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The valve cover on the right had
noise added to the color map in
Photoshop, breaking up the unnatur-
al solid blue valve cover on the left.
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6.3 The colored transparency map creat-

ed in Photoshop (left), and how it
lats certain areas in the hose (right)

become transparent with a pink hue.

DIGITAL TEXTURING & PAINTING

TRANSPARENCY

You can create maps to describe the transparent aspects of a model,
White 15 10086 transparent, and black shows no transparency. All the
values in-between give you varving degrees of transparency (see
Figure 6.3). On the left 15 the mansparency map created in Photoshaop;
on the right is how that map 15 mterpreted by the renderer you are
using, Notice how 1 used color in my transparency map and how it

aftects the color of the hose, (See Chapter 1 for more information on

Cransparent characteriso -’.Z"i._:l

SPECULARITY

Highlight value and color on a surface can be described with a texture
map. Here we can use either color or grayscale informacon to add con-
vincing detail to a material. Lighter values and hues provide brighter
highhghts whereas darker values and hues provide more dimmed and
subtle ones. Black provides no highlight information. In Figure 6.4, the
image on the left has no specular map to define specularity, the middle

IMmage 15 the !"~E'-'-'-‘wl'LJ|Jf' map patnted n ljlmtmhnp. and on the rigln_ its

eftect when connected to the specularity channel of a Phong shader and

rendered. Lights and their direcoion reveal these highlights in your scene.
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a1 LUMINANCE

Luminance is also known as incandescence, ambience, or constant.
Mapping a texture to the luntinosity channel describes the seli-
fluminating parts of an object, such as the end of a agarette or an open
fame. (See Chapter 1 for more information on lumineus characteristics.)
The Aame geometry on the left in Figure 6.5 1s rendered without a
lwminosity map. Connecting a flame-colored ramp to the meandescence

channel of a shader renders a more convincing fame on the right.

In some programs, you can use a luminance map, or create another
dedicated map, to describe glow, which can add to the lunminous effect.

203

6.4 The specular map (middle) has been

6.5

applied to the image on the right.
Motice the difference between its
specular informatien and the image
an the far left, which has no map.

From *lame” on the left to *flame™
on the right using luminance maps.
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6.6

.

Notice the difference that the reflec-
tian map, middle, has made ta the
image on the right. It provides a
maore realistic portrayal of a pool
ball's reflective quality than the
image on the left,

DIGITAL TEXTURING & PAINTING

6.5 REFLECTIVITY
It a surface is reflective, chances are it is not perfectly reflective in all
areas. This is when you can use a texture map to describe reflectivity,

White is 1004 reflective and black is 0% —values in-herween are varying

levels of reflectivity, On the left in Figure 6.6 is the pool ball with no
reflection map, in the middle (inset) is the circular ramp created for the
reflectivity and it's posinoning, and on the right, how it looks when ren-

dered. (See Chapter 1 for more information on reflective characteristics)

616 BUMP

To simulate 4 bumpy characteristic on 4 surface in 3D programs, use

wiat 15 known as bump maps. Renderers use the grayscale information
from a texture file to calculate the nooks and crannies that may be on a
surface. These show up on the final rendered image. The geometry does
not change physically; rather it is an effect created ac render time tha

fools the eye.

Bumps can either be positive, such as in indentations to a surface, or
negative, mounds on the surface. Let’s say that 50% black is the starting
base tone. Anything above that tone in value, say 20%, would be higher
than the base, and anything lower than thar, say 80%, would be lower
than the surface. This 15 shown in Figure 6.7. On the left is the bump
map made n Photoshop and on the right, how it looks when rendered
as a bump in 3D A bump also does not affect the shape of a cast shadow

at all. (See Chapter 1 for more information on bumpy characteristics,)

Bumps are most convineing from a viewpoint that doesn't reveal the

objects profile, or the surface’s edges. For that, vou need displacements.
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6.7 The map an the left is used to create
a bump effect. The image on the
right shows how the renderer calcu-
lates this information to give the
illusion of a rough surface.

¢17 DISPLACEMENT

Displacements, like bumps, use maps to perform calculations on a 1Hece : ik
oE ? F P b B Displacements can be expensive in

: : _ terms of memory usage and render-
actually change the shape or silhouette of the geometry. This can be seen | jng times, so use them wisely and

of geametry, but with one big difference. Unlike bumps, displacements

in Figure 6.8. Displacements react the same way to changes in tone sparingly.
(variations of gray) as bumps. Here you can plainly see that the shape of

the displaced tire has been pushed our and it has also affected the tire’s

cast shadow:

6.8 Theimage an the left is the texture
map that has created the tire dis-
olacement on the right. Notice that
this displacement map is mare sim-
plified than the bump map in Figure
&.7. Both the bump and displace-
ment maps are used together to
create the final effect. See the Tire
exercise in Chapter 9.
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5.

Using ail paints on paper (left), or
acrylics an card stock (right), 1 get
my hands dirty and create grunge
maps that | can use aver and over
again.

DIGITAL TEXTURING & PAINTING

oo THAT'S NoT ALL FOLKs

You can connect texture maps to other attributes, besides the ones just
described. The list is limited only by the shader you choose for your
object, For instance, a Lambert shader doesn’t have a channel for specu
larity or reflectivity, to name two. lts mathematics do not take those
characteristics into consideranon. Some shaders allow you to artach tex-

tures to glossiness or refraction or metalness. The list 15 long,

.. GENERAL CONCEPTS

The exercises in the following chapters are meant to show you how to
work—mnot to show vou how to paint every brushstroke or create selec-
rions and use filters, For each exercise, vou'll find a copy of the final
Photoshop file—complete with layers—on the accompanying CD You
can use these files to check out how layers can be used to add detail

upon detail to create amazing rexoure paintings.
Here are some basic methods that [ use to create my paimntings:

1. Before starting a praject, | step away from the computer and create
hand-painted grunge maps. In the case of this project, dire, oil, and

grease grunge maps are needed. See Figure 6.9,

2. As shown in Figure 6,10, 1 like to paint as many details for objects
as | can outside the compurer using traditional medinms such as ol
paints, felt pens, acrylics, or even sculpting materials such: as
Sculpey™, (See Chapter 14, “Axle’s Chest: Sculpting, Painting, and
Prajections.”)
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6,10 These bwo texture maps werne credt-
ed outside the computer with oil
paints (left), and Sculpey™, tinted
with acrylics and ails (right}.

3. After my work with traditional media s finished, I move to

Photoshop, where [ layer these paintings overtop cach other using 6.1 The six images shown here are
different blendings and apacities, as vou will see from my Photoshop some of the layers that went into

creating the final color map on the
lower right, These are taken fram
the Fin Exercise in Chapter 13,

documents on the accompanying CD. An example of this 15

illustrated in Figure 6.11.
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6.12 The grunge painting on the left is
the starting image that, when using
the Magic Wand selection tool, mid-
dle, allows for image manipulation
to create things like rust or peeling
paint, right.

6.13 This close-up of the bump map far
the tire shows painted cracks and
airbrushed mounds and indenta-
tions painted using a tablet and
stylus in Painter and Photoshop.

DIGITAL TEXTURING & PAINTING

4. | create many of my grungy and rusty shapes using the Magic

5

Wand selection tool in Photoshop on certain areas and deleting
these selections or changing their color balance, levels, or sharpness.

Take a look at Figure 6.12.

[n other cases, see Figure 6.13. [ use Painter 6 and Photoshop’s
Airbrush or Brushes on overlying lavers to add detail such as dirt
in cracks and intersecoions. | alse create my own brushes in these
programs for things hike dust or speckles. See Chapter 9, “The Tire:
Adding Detail with Displacement Maps™ and Chapter 12, “The
Car Body: Complexity of Texwure.”



CHAPTER 6 THE PROJECT: TECHNICAL PREPARATION

f. 1 use certain filters from Photoshop such as Gaussian Blur, Moton

Blur, Add Noise, and a couple of others, but I don't rely on many
of them to create most of my textures.

For some of my grunge map work, | use Painter 6 and its many
excellent brushes; watercolor, oil, and FX brushes, combimng these
with the Define Pattern option turned on for the canvas. Thas
allows you to paint over one edge of the camvas while it continues

te paint onto the opposite edge allowing you to create a seamless
tile. These along with some of Painter’s effects can create some
interesting texture maps, See Figure 6.14.

8 [ use Mlustrator to create some interesting graphics as well as the

R
11

TSI
i A ;- '.:‘- -.'- -

Hatch Effects filter that can turn any filled shape into a series of
lines, crosshatched or otherwise, see Figure 6.15. These later get
used as scratch maps in layered Photoshop files. (See Chapter 13,
“The Fin: Texturing Uneven Surfaces.”)
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The image an the left has been
painted in Painter with various
brushes, On the right is the same
image with the “Apply Surface
Texture® Effect added. This tilter
adds highlight and shadow as if il
has been rendered in 30 bringing
oul extra details.

Here are a couple examples af
Hustatar's Hatch Effects filter used
to create scratches for grunge

map use.
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DIGITAL TEXTURING & PAINTING

My intent is that the concepts of the exercises will build one on top of
the other as vou work through them. They have been set up in order of
difficulry, starting wich the casier concepts and gradually increasing in
complexity,

Chapters 7 through 14 will take you through the creation of most of the
DunelBugs Project. All of the exercises and rechniques have a lot to teach
vou about technigue and decision making. Have fun and be inspired.




JaNLX3dL AdNNVIOS ANV J111 FTdWIS V :VNVANVE dH1L




CHAPTER

THE BANDANA: A SIMPLE TILE
AND SCANNED TEXTURE

T HE BANDANA SHOWS YOU the simplest way to acquire a texture:
scanning real texeures in Photoshop and making a nle with no
sean, The tileable texture is wrapped around a NURE model. |
wanted the bandana to be made from real cloth {rag) that was
already soiled, so 1 scanned some of my own paint rags that [ had
lving around. | later manipulated the texture of the pamt rag to
make it part of Axle’s environment.



214 DIGITAL TEXTURING & PAINTING

1. From my pile of pant rags,
| chose this one.

2. I didn't worry abour wrinkles
"|."|-'|_'|_IL"|'|. I I"i'i'_:.él:l'l"l:I‘:;,:':] il t;lt r.'||:_"': |.|:'|E'
wrinkles add 1o the detail. |
scanned botch sides of the rag at
300 dpi and merged them into

one by:
B Incréasing canvas size at
20084 o the right.
» Copying and pastng scan

#2 into scan #1.

m Butting them right up

against one another.




CHAPTER 7

THE BAMDANDA,

3.

1 needed ro fill in the empty
spaces with the texeure, and fix
the seam. [ used the Rubber
Stamp tool and wsed a 300-pixel

krush ar (0% hardness,

Tor see the esults of steps 1-3,
open RagCombo_Maker.psd

from the CI

Oipee all the areas are Alled 1n,
vou need to make the image
tileable, hiding any evidence of
seams. To find these seams, fatten
the file and then use the Otffser

filcer as shown.

You may want to make a copy of your
file before flattening it to retain the
layers in case you need to go back to
therm.

) |

Continue with the Rubber
Stamp tool to hide seams. If you
o past the edges of the canvas
while touching up, vou'll necd to
apply the Offset filter again and
use the Rubber Stamp tool uncl
you get a completely seamless

textuare.
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fi. Here 1s the final tleable textore

map 10 Phatoshop, For the pur- C e
: T ' ARyt eT
f-:.. Lo b

poses of the bandana, the visible
repeats are fine (the red spots), In | & i
SOIME CIICUMSLANCEs, You 1y "'
want to avord a pattern that is too

:'-:']'.uﬂitmuﬁ.

AprpiyisG THE TEXTURE
T0 THE GEOMETRY

7. The bandana texoure rendered on
the geometry looked pretty good,
but for mv own aesthetic reasons,
[ felt that there were oo many

dark. black blotches.

If your ariginal position of the texture
is important (i.e., the centering of

a logo), then you must offset the
image back as many times as you
went farward, In other words, you
must move as many times to the |eft
(w200 pixels) as you went to the right
(=200 pixels).

%, T used the same Rubber Stamp
tool to cover up the dark

blotches.




CHAPTER 7 THE BAMNDANDA

9.

100

1.

Here’s the rendered image
without the dark blotches.

Decreased saturation of

the rag made it look sun-
bleached and old, For the dusey
quality, [ created a brush like the

ane in the mser figure.

I painced the dust lavers one by
one, four tnall © blurred owo of
the layers and slightly changed
the color of the other two for

VAT1AT10TY,
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12, The end result is a dust-
peppered, sun-bleached cloth
rexture, l:'“.mnp;we this to the

umages 10 steps 7 and 9. For

myself, [ like both versions in
steps 9 and 12.%Which one do

':r"l;}'l_[ I]l{l{‘ ]:th;!!it?

You can uie RagCombo_
MakerV2.psd from on the
CD to see the results of steps
10 and 11,

BENDERING AND SHADING

Thas bandana surface is quite simple. [t has no specular highlighes to speak of so
| used a Lambert shader, Describing any bumpiness at this pomnt isn't necessary
either. If the camera were to get really close to the bandana, however, then |

"|.’;"I§_'|'|_]|_L‘I P]’UL‘I.EI_b'_‘Ir' ij-!_]-i_i A0IT1E SOTE UF.I'JLJH'IE'I II'].I'_"LiEIi..li.”‘I;.

As simple as this exercise may seem, it s important to realize that a scanned
texture may require you o do “yvour thing” to it; make it sit well in your scene.
Don't be afraid to manipulate vour scanned-in imagery to make it “behave” Just

because it’s “real” doesn’t mean it’s “perfect.”
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CHAPTER

STEEL BRAIDED HOSES:
A SMALL TILEABLE TEXTURE

T HE FIRST PART OF THIS EXERCISE will show vou how to create
and use small patterned textures that can be repeated on a picce of
geometry. In the second half T will show you how to use a manipu-
lated version of the tileable color pattern to describe the bumpy
quality of the model.

If vou can break down a pattern into something that is tileable,

it can be very helpful when rendering. A tleable map at 125
pixelsx128 pixels (a 48KB file size) can be loaded by your render-
er much more easily than a larger file at 2048 prxelsx2048 pixels

(1 12MB file size). This minimizes rendering times and RAM usage.

The braided hoses are made from woven steel chat can be broken
down into a small repeatable unit. This makes it a perfect candidate
for the fileable texture approach.
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DIGITAL TEXTURING & PAINTING

l. This is my mmn photo for refer-
ence. Looking at the patrern, |
determined that it was made up
U’r-tln'u:,i-g!irlg, which swove over
i‘IIILl I.IZIZI.i.l.'I' 111 an o over-pawo-
under-two” rhychm. I like this
photo also because it gives me
NL'FL‘.EH [L""'\-CrllTill :II|-Z'II'.'IIF.|IIZ:I'II l.:I‘rE.l'.!'

metal housing the hoses fit inco.

2. Here 15 a scan of a similar weave.
It 15 smaller in scale, but this
WEAVe Texturs 1_L\I'"i"-'L"'- TN T

information than the one abowve.

3. This reterence photo gave me
conmie 1deas for other hoses and
metals on the dune bugey car

body.

)
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STEEL BRAIDED HOSES

2 OVER

2 UNDER

-

223

MAKING THE PATTERN

- In Huserator, | ereated my modu-

lar wowven steel umt, | used a dark
tong for the vertical threads and a
light tone for the horizontal enes.
Drarker versions of these rwo
tones were used to show che
thread that runs underneath. This
made 1t easier to see the pattern,
and to isalate che horizoncal from

the vertical elements,

. 1 repeated enough of this steel

umt to capoure a tle,

You can use the file hose
weavePattern Maker.at from
the accompanying C1 to see the
result of step 4
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.

e

| drew a square around the
pattern and selected all the ele-
ments, | used the Trim function
tor get rid of the excess. The trick
to finding a ole is to understand
vour whole pattern, In this case,
the tile has to contain the modu-
lar unit both horizontally and

vertically.

You can use the hose
weavePattern_Tile.ai

on the CD to see the resules,

Always test vour tile. Here

i5 an easy way to do that in
Wlustrator; Create a square whire
box the same size as vour tile and
Object > Arrange > Send To
Back. Select all elements and
choose Define Pattern as shown.

Mame the file Cable Pattern.

DIGITAL TEXTURING & PAINTING
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CHAPTER 3 STEEL BRAIDED HOSES

8. This pattern now shows up in
vour Swatches palerre, Create a
large rectangle and All it by chek-

ing on the Cable Pattern swatch.

If it 15 successful, you won't
notice the mdividual ule, just one

large pattern.

Open the document hose_
steelWeave.psd on the C1

TEXTURING THE TILE

¢, To add color map details, open

hose steelWeave.psd 11

Photoshop. Create a new layer

above the color laver and name 1c

Florizantal Weave, Using the

customized brush shown, make

brush lines to suggest threads.

Duplicace this fayer amd rotace 1o
i) degrees to create the vertical

thireads.

You can use the

hose steelWeave Maker.psd

on the CD to see the resules of
steps 9—12,




226 DIGITAL TEXTURING & PAINTING

10. In the color laver, using the

Magic Wand and Shife, select all i o —— TP s o

the horizontal blocks of color,
Selecr the horizontal weave

layer and create a layer mask as

1 b} ..,a.-.-lqu

shawn, Do the same for the vern- ate
Ev.pﬁhﬁlllh- EH-!U

cal weave laver. Stk
&g 5
s To Tbachon, v

L]

< FAErEL Y]

Aarge iehia T

1. Create a new laver and load the = gasLine_manywWeave Tiepzd @ 1005 [Laper 5.
4 =]
vertical weave layer mask and
airbrush dire and shadow nro the .
Creases, 7 :
. ﬂ Eurlﬁ:il WA
=1 . @Ewnmw waare
ok - =
| - [
= o | colar
5 1
3, e |
o s e & .mgmm
12. When you do the same for the & gasLine_manyWeave_Tilepsd @ 100% [Laper 2. =] E3 |
horizontal weave Liver and set - :
its Blending Option to Muluply,

it locks like this. Duplicare the
file aned Mareen it

=
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STEEL BRAIDED HOSES

13, Ofser this duplicated file by 125
pixels ¥ 128 pixels to see it there
are any visible breaks in the pat-
tern {see the previaus exercise).
As vou can see, there are flaws in
the file, bath in the vertical and

harteontal elements,

14. 1 eliminated the flavws with the
Marguee tool, Dehine a region
qust abowve the Maws switch to the
Move tool, hold down the
Opcion key, and Shift-drag over
top the blemish, When the Hlaw 1%

covered, deselect the region,

15. Repeat step 14 for the remaming
flaws, Your resule should resemble

the ﬁgu:r-

7
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165, Here is the render ol our pattern
on the meometry. It has been
rotated by 43 degrees, and repeat-
ed a number of bmes. Compare
this g0 the reference pictures. To
me, it looks very close, but it sull
needs a bit more detail. Let’s add

a |.'I'lill.]'l'|:'I g fa i
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CREATING THE BUMP
In some cases, you can use the color map directly for the bump

map, but 1n this case we'll need to :II-IHII:I‘I'IIJI:iI'.' ir 3 Bt

Open the file hose steel Weave_BumpMaker.psd from the
accompanying CI.This is the color map converted to a grayscale
inage. | need o decrease the rwo-tone qualicy of the pattern, The
vertical weave is darker in tone than the horizontal weave, There
should be no tonal distingtion between the two; as 1t s, the
darker-toned weave swould be deeper set than the highter-toned

weave and wouldn't have been true to the matierial.

™ Prasarve Tranaparency 18. Here | decrease the two-tone
=l i | S - quality by loading the vertical

weave mask layer as my selection,

ratch
|_| !- DLFE F .\:l]!lj tl"ll,,"i: CTeate & e ].I'l.".ﬂ:T' ':"H”'."l:-l.
= T Lo
™ . E“r:“ _— color change. With the
—I‘; R Evedropper tool, I click on the
r|r E""”m" oy light gray tone from the color
laver and fill the selecoion on the

color change layver with that

Lo,

RS i i 19, 1 duplicate the crotch laver o

‘- crotch darkener turther deepen the places where

|,'|',|l.," tl]l'l,,".]-;]"i LT I,I]Z-IZE-!'T [0 :|1::1I]1rr.
craich

[his 15 the final bump map.

B O certicsl wesve
. E .":Il.” lEI'I'-i IZ'IZ:I]UT i'.'l]-i] ]1L1I'I:I|.J I'I:I.LFIE-
. Ehmmw i work has been created at 256X

256 pixels. [ make a copy of both
b ch : x
Dcn g of these and flaceen them. Then |

scale down the color map 0%,

which decreases the tile size to

1282124 E_‘.-]?-:L‘lf-:. Onee sealed

| @ |® | @@ @|@)|

down, the map looks a lictle soft

and unfocused, so [ use the

Unsharp Mask filter i

E':']]-i_'ll.i!-'-:]]'!_'lp to bring out maore of

its detail.
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SHADER axD FiNnaL TEXTURE Maps

[ chose a Phong shader to describe this steel braided hose. o, ke most
metals, has some specular information, so | connected the color map to
the ipcu:u[nr port, [ alse connected a map, created from the color
map, to the Reflectivicy channel of the Phong shader, to describe

1es reflectiviey.

20, This 1s the final color map, which

s also vsed for the specular color.

21. The final hun!]'.n ITLEY.

1y
————
-

22, The retlectvity map, made from
the color map, has had s contrast
intensitied slightly so that there

are detinite retlective and non-

retlective areas.




CHAPTER 8 STEEL BRAIDED HOSES

You have to be the judge when it comes to deciding how far to take the
creation of a texture, | believe that if | am creating a metal, a5 m this exercise, |
include the ateributes that describe metals; reflectiviey, specularity, and so on, It
adds to the depth of the texture, and I use 1t 1m the animation under different
conditions—lighting or even weather—hoping that this extra work will pay oft

i the end.

gk

231

This is the final render of the
braided cable wich all che final
maps connected. Compare this to
the render with the color map
anly. Do the extra maps add any
nseful textural information to the

hose or 1s 1 overkill:
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CHAPTER

THE TIRE: ADDING DETAIL WITH
DISPLACEMENT MAPS

W HEN WORKING ON A PROJECT, sometimnes an object or segment
of an object, might call for derails too complex for the modeler

to model in the time allotted. Or you may want to add details to

a model long after the modeler has finished. You can use displace-

ment maps instead of adding geometry for this extra detail.

With this tire exercise, you will concentrate on crearnmng a grayscale

rexture map that displaces the modeled tire in Figure 9.1 to create

the tire’s treads on the opening lett page.

J 9.1 This is the original modeled tire
with na tread detail at all.
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PriE-PRODUCTION

Jon't limit yourself to the
expected when looking tor

Cextures,

1. 1 cross-referenced lamvae-

or arrmadillo-like retrac tible

bodies of shelled nseces, with the
larest in tire tread design for sand

and ott-road vehicles to create my

druign of the e,
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THE

RE

MAEING THE [MSPLACEMENT
Map

2. In Hlustrator | drew my shapes as

=
"

per my drawings (left) and filled
them with black. Notce that |
only drew the botrom halt of the
design, 1 will later duphcate it to

make it a whole tle

Using the Gradient Mesh tool

{right), 1 changed the foreground
color to white and clicked n the
areas | wanted the lighter blends

tor e,

You can open the tle
tireDisp Curves.ai from the
accompanying C1 o tollow
along with the first part of this

BRETCISS.

The figure on the left is the result
of four clicks with the Gradient
Mesh tool. This s much easier
than using an Airbrush wol. and
the pomts are all editable so you
can move them or change ther

colors an-the- ﬁ‘:‘.

I'he figure on the nght, after
bit of tweaking and creating a
black rectangle to sic in the back-
ground, 1 the final halt ot the
displacement map, Check ot

the final file. tireDisp_Final.ai.

a1l rhl.j‘ .,II.'I!'I.!I]!IE"'::I'I:-':I'IE_{ {_mlj



4, Mow we need to get this
Mustrator file into Photoshop to
I'_'I'_'!l:'l_{jl'll_ll,,"'. n'!'|1‘-‘_'|:.:1' 1:,|r||:r|g |h|:: ].'I:-."Er:‘"\-.
export the Mustrator file as a
Fhotoshop document. Ser the
resolution for 300dpi and turn
on Ano-Alasing and Write
Lavers. | named chis export

tireDisp_TileMaker_ptl.psd.

Cpen the exported

tireDisp TileMaker_ptl.psd
file m Photoshop. Notice thac ic
hias kept the layers and cheir
respective names. Follow along to
see how | made the part 1 of the
tile and the changes I made to
each layer as [ talk abour the

Steps.

LT

With the Move tool, [ dragged
the new, flattened duplicate layer
while holding down the Shft
key and dropped 1t back it the
tirelMsp_TileMaker_ptl.psd
document. In the Lavers palette,
[ positioned 1t above the back-
ground laver and named it
duplicate flattened. Cin thes
laver, I did a Shift-drag to the
right. butaing up the “small mud-
I'_'I;,':_"'“ r_I'II'_':-i.I'IH] Ly E]H." ::'::Illi'llz ]“.:r.—
tom' mound. Notice the layer
settings for this new addition in

the Photoshop file.

As you can sce n the document,
[ changed the Blending Options
on each layer to Lighten and set
their opacides at different values.
This allowed the amount of dis-
}'-];lq';*.'-ll:*:l‘. to et larger gradually
from the bottom (or the arcas

closest to the rim) to the center

of the tire,

DIGITAL TEXTURING &

srmal righl
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CHAPTER 9

THE TIRE

2% i

.

[
)
-1

CREATING THE TILE

created a new laver named
registration at the very tap
of the Layers palette. | took
a onc-pixel square brush amd
made 3 mark on this Liver over-
top of the small top mound. This
will serve as a place-mark to
define the tle later. I then dupli-
cated the whole image (lmage =
duplicate = Merged Lavers
Oyl

Mow 105 mme o nuike the ale

Zoom in to the one-pixel mark
that vou made in step 4, raking
sure that Snap to Pixel is on, and
drag a gude next to 1t-as show.

IPa the same for the second oread.

Zoom out. The area between the
gundes is the ole, Want to test it to

make sure?



DIGITAL

[Irag 2 Marquee selection from

guide to guide and top to bot-

tom. {Be sure Snap-To-Guide is
on.) Go to Edic > Define

Pattern.

9 Create a new document at

25002957 pixels, 3(H) dpi tor
the tle rest. Grab the Pant
Bucket tool and change its fill
option to Patrern, Chck in the
new doc, and you should be able
to tell if it is indecd a tile, This
one 15! Close and don't save the

test tile docament.,

G back o the tireDisp_
TileMaker_ptl.psd document.
|"J|_1p|ig';|1r and fatten it. This
leaves the lavered original as 15 1n
case yvou want to go back into 1t

and make further changes later.

L emarquee the duplicatec file

at the guides and crop the image.
et eid of the |*.-.r|c-—|1|3~;-::| reglstra

tion mark on your artwork with

a small swhite brush.

TEXTURING & PAINTING
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CHAPTER 9 'HE TIRE

| E?f I Channels ‘-l P||

[lormal =] Opacity

FF‘rnwra Transparancy

10,

W sl need o make the full aife.
sy select Canvas Size and rim
three pixels just from the top of
the artwork to ger rid of the
aliasing on that edeze due to the
CONVETSION Process trom
Mustrator to Photoshop, MNow
there will be a seamless butting

up ol the two pleces.

(pen the tile tirel disp_
TileMaker _pl,E_p:ad a1 ehe

CI to follow ;a]trilg.

Selece all, and copy the image
intoe the chipboard. Go o Canvas
Size again, and ncrease it 2000

vertically,

Paste the artwork that you copied
tor the clipbeard on top ot this
:.‘II.:-I.'.LIJ'.""_-,_""I'I‘[., ".'t"l'lll:'ii”.'::' ?I'll_'l |.'-||'!' THENS
layer, and move it into place, lar
right, This tile (B62x356% pixels)
15 ready o be used i a 3D pro-
gram and repeated s many times

a5 needed.
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2. The displacement map apphed to
the tire with a repeac of 12 in

OITe ﬂ'-.‘li]'i'-i.'lili:ll'l i’.‘ll:] I'l.'1'|q,,'|;_'|'l_“'l_|_

Coror Map

13, This final color map for the ure
wias made m I"."mt-;_hhup by
repeating the displacement map
on i canvas four times. This
Mlowed me to describe each of
these tour treads a Little ditferently
trom che athers to avoid abvious

=1I1TI~L~?".

You can apen the
tireColorMap Maker.psd
trom the accompanving C1D

to follow along,

| made the color map and the bump
map much smaller in size {1268x
2048} than the displacement map,
but they are large enough for the
information that | needed in the final
rendering.
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14.

[n my 303 program, 1 repear

et this color map three

times around to make the

12 creads, This 15 the rendering
of the tire with the displacement

and color map.

Busmpe Map

1 painted the bump map from the
color map as well. [t can be tound
on the CLY as tireBumpMap_
Maker.psd.

241
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This is how the final tire looks,
Look at the difference che buinp
map makes to the detail of the
displacement as wiell as the color

information of this tire.

DIGITAL TEXTURING & PAINTING

SHADER STUFF

I chose a Lambert shader to describe the surface quality of the tire. Because of
the amount of dust and sand in Axle’s enviconmene | wanted no specular high-
lights at all, You, on the othes hand, may wane to add some sore of highlighe
derail. Tiy do s, you would need to use 1 shading model that was equipped
with specular informatian, such as a Blinn or a Phong. You would alse need

tr create @ specular map for that chanmel. 1t is hard to behieve that this new tine
design has been creatad solely with a texture map. The differences beoween this
and the very firse tire 1 rexctured are night and day, (Take another look at the
DuneBugs2.mov or DuneBugs2.avi on the U100 MNat only does this add
model detaling, but it alse enhances the characrer design of the Bug/Thane-Hug

hvbrid
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CHAPTER

AXLE’S FACE: TEXTURING
POLYGONS

T_HIS EXERCISE 1S DESIGNED to show vou, firste, how to ser up
polvgons for texturing, and second, how to paint bump detail in
vour 31 paint program., I used Maya to prepare the polygonal mesh,
but most 31 programs have their own tools to do much the same
operations, | used Right Hemisphere’s Deep Pamnt to pamt the
bump map, although most 312 paint programs can handle this

EXETCLSE,

PrEpARING POILYGONS FOR TEXTURING IN 3D

Texture maps attach chemselves to geometry by texture coordinates
called UVs, The NURBs surfaces you create come complete with
LUVs. In most 3D applications, NURBs' UV coordinates are always
locked; vou cannot adjust their position without adjusting the
seometry as well, Polygonal geometry vou create, on the other
hand, needs UV coordinates assigned to them by using projections
Planar, Cylindrical, Spherical, and so on).You can edit their
position withour attecting the geometry.

PRE-PRODUCTION

[ want Axle’s face to look dry and scalv hke a hzard’s skin with dirt

in the cracks, Here are some of the pre-production images | creared.
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1. This very quick style study of
coloration approxamates the look

ancd feal of the characeer. This is

one way | inunerse myself into a

project.

2. 1 tried some “scale” tests of pat-
terns and color with oil paint on
paper. | hked this one, but the

scales were too square.

3. I like ro use sculpting materials to
investigate what look 1 wane, and
to expeniment with rexcure. 1
use modeling wax, clay, and
this case, Sculpey™, It is easv 10
apply color to this material once
it 45 cured. | used green and
.I_'_II_'I_'_:-".,"..'I_'I_ ﬂl'_'[':_-.l'l'i_(; '|_'li;'|]T'I|_' 'I'-I:'E-T L'll':'l':.' ﬁLlll.-].':f'.
I never used this example 1 cthe
final project, but by experiment-
ing in this way, [ got some ideas
tor other parts of Axle, such as his
chest,
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4, The vellow squares in the left fig

3.

ure describe NURBs UV coor
‘l:ll”.:'ltlf"‘; IT1 .k "'\-ETI:ITJllfl lIJIiF-I'I'r]II g'l"il_l
pattern. The right figure shows
howar this translaces in 3173 soft-

UL gt

When a checkered patcern s
:I.]:"E:‘]il.'"fl.l I':.":'II.J AT SEE tl‘la‘l_. [l h el
though the UVs on the left loak
even, there is stilla lot of distor
tion on parts of the model, such
as his mouth, and the top of hos

liead.

This im;lg—:' shows the ﬂpj:uh-:_‘;u:iun
of a eyhindrical progection to the
selected polyvgonal faces of Axle’

-

tace.

The left figure shows how this
projecrion arranges the pattern of
the UVs: As vou can see, there are
soime problems with the mouth
overlapping (circled in red), and
this would cause distortion of the

CERLLTE.

The figure on the right shows
hierar this projection makes the
checkered pattern look, Morce
the checks are quite stretched in
the mouth and are pinching and

spiraling on the top of his head.
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7. To get a more uniform checkered
pattern, the 1JVs need to be
adjusted. Adjust the pinching at
fjt{" |_'I_'IP :;'II'II:‘I I_';-"Il;,! I'_H_'I”'l::l]'.l -l'll'- ||'Il:"
head by applying Planar projections
toy thiese parts. Select the polygo-
nal faces that you want to apply a

projection to (left},

Apply projection to just those

faces (right).

8. This is how the UVs lookan
Mava’s Texture Window after the
projection 1z applied to the top of

the head.

9. MNow, one map has the main, top,
and bottom head pieces separai-
ed The mouth area and other
parts on the main body of the
face need to have the UVs

cleaned up.

As 1 stated before, you can
manipulate these UVs | maneu-
vered them so that there were no

overlapping polveonal faces,

You can view UVs in most 2l anima-
tion packages and 3D paint pro-
grams. For instance, in 3ds max you
can view and edit UVs in the Edit
LVvWs Window.
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10, With the top and borom rows of

UVs in the figure on the left
selected, Mava’s Relax UVs func
tion s apphed repearedly with

the options shown,

..J.-.J_I. e R S

11. The resules look like the left

hisure.

The rigntmost ﬂgm'l: shonws that |
continued manipulatng UVs.
Selecting each row one by one, 1
maoved them with Snap to Grid

tarned on.

12. The result of the final
adjustments to the UV

layout (lef).

This is how the checkered pat-
tern now looks with the adjusced
LUV (right). Matice that the top
of the head is completely cven,
The mouth still has a litde

steetching, which T can fixoap

some more, but the teeth in his

mouth will hide this stretching.




CrEATING THE Bumpr
PATTERN

For the next phase, [ imported
the geometry into Raght
Hemisphere’s Dieep Paint and
assigned a 4K color map to e |
painted che scaly pattern on the
"model” with a sumple brush.
started around the eyes and
worked my way around the face
ileft). Because the face s symmet-
rical, 1 drew ononly half the face.
I'he red line indicates the halbway

mark on the full face,

I Photoshop, [ duplicated and
miirrored e, and then applied if o
the other hall I:|r;'1i:].1'..1-':-"n_‘ ARG 0N
finished with Deep Paint. On che
right 15 a close-up of the fimal

drawing

You can open the AceFace_
Bump_Fix3.jpeg file from the

CI to follow along,

['he qualiey of the line 15 not a
concern at this point because [
|:-;,|'|I:'§-".,".' | 41T i_'l'l;!-'irlg Fia '-\.".-'IEZI]'}\. '.."'.'IE]Z
filters in Photoshop that will hide
I'III'iZ'i:lrI'ei].'H-l.'.:EIlZ'i':"'\-.

| apphed a Gaossian Blur at 9
(lefr}.

Then 1 applied a Maximum filter
of 3 applied (right}, It gves you a

soaft, lﬁ'.]u'ﬂ.'ml effect for the bump.

DIGITAL TEXTURING &

w

.ru

PAINTING
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16, The cracks in Axle’s face are not
gouges with sharp shadows,
shown in this render of the bump
before [ applied the Photoshop
filters.

17, Instead, they are expressed such
that the bump looks softly con-
tourcd and rounded, a5 chis

figure on the left,




-3
[

LA,

20,

CreEarinG THE COLOR Map
The color map is half che size of
the bump map at 2K, (You don't
need as much information as you
do for the bump map in this

- i
l\,,..l!"-E'._,

I used che inverse of this version
of the bump map as an Alpha
Channel to make a.unique color
map that suits and fits the bump
and Axle’s face. Ths 18 imporeant
because, instead of using a straight
color and relying on the bump
for definition, the color map can

add some of the flarve;

Yo can use the CI file
AxleFace Color_Maker.psd

to follow along,

. | started with a very simiple

grunge map (left} that 1 used for
the car body as well. 1 colored 1t
green, duplicated this layver, and
changed the new layer’s hue to
brown, Using a Layer Mask, |
painted away most of this brown
laver, leaving st enough o

create color variation (right),

[ then found a way to nnpress the

pattern onto the color map.

Load Alpha Channel 1 as a
selection, invert if, contract 1t bwo
pixels, and teather it two pisels.
Concrol+] (Windows) or
Command+] (Mae OF) puts that
into @ new laver {left). 1 named
this layer Lighter Cells. | then
played with color balance and
color levels to make a lighter tint

inght).

DIGITAL TEXTURING & PAINTING
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21, Load Alpha Channel 1 again,

create a new layer named Brown

-
=
]

i A Cracks, and vsing the Pamnt
| - ) ,
"; g Bucket eoal, fill 1t wich a Ilgh[-::r

VR
o
‘g 1]

‘%*H‘;L-l"r .
-
ﬂ:.jn

3.

T
% i

x:?‘mﬁ-x ;

=

warm brown (left), Deselect this

%f; selecton, Next, apply the Styhized
-3 = Diffuse (Normal Mode) fileer

twice to this laver to break up the

X
“Hﬂ-"

B
b
e S
oy
ks e
o e
MR L ik

}.“"1-':.#1-.-.! i
ol o

-
e T

hard perfect edge, Now apply the
Add MNoise filter with Uniform

and Moenochromartic for settings

fnﬁ%i
| =
, [ -
e
-
] o
;
.
S
jh' el iy

to express the peppered, powdery
dust in the cracks, See the close-

up of the result on the right,

22. 1 darkened the interior of the
mouth {left), duplicated the bump
drawing layer, and puc i at the
very top of the Layers paletce. |
apphied a Gaussian blur to 1t, and
in a layer mask that [ created for
it, | reduced its coverage. Sethng
this laver to Multply at 61% adds
darkness to certain areas of the

cracks (right).

23, This is what the final color map
looks like on Axle’s face all by
iself.
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Finar Maps

DIGITAL TEXTURING & PAINTING

As i the other exercises, 15 a rewarding experience to look

at all the maps created for one piece of geometry next to cach

other, 1t 15 » lesson m how much work vou may need to do

per model. Next tme you watch a 3D amimated film, try to

puess how many texture maps were painted in total for the

plece,

24, The tinal color map. Notice how
the color map resembles the
burmp map pattern, adding that
much more personahity to Axle’s

face.

25. For the final bump effect,
I ended up vsing two bump
maps, one on top of the other, as
well as the color map. This one is
the bump that I created with
both Photoshop filters applied.

26. | saved another version wich just
the Maximum filter apphed to be

used to deepen the cracks.
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SHADER STUFF

1 chose a Blinn shader because I wanted his face ro have highlights in certan
areas. At this poine, 1 didn't create a specular map. To control the level of bumpi-
ness on Axle’s face, T used three separate files to describe it In this way, [ could
effect just the cracks and accentuare them without changing the bump map set-
tings, which give me the pillowed quality of the skin. Most 31 programs allow
you to layer one bump on top of anather. If your package does not, then you

will have to merge all this bump information into one map.

There are many ways to get to the final texture. Sometimes, as in this exercise, it
is necessary o start creating a texture from a bump map instead of the color
map. Can you think of any other starting points for creating a rextare—itor

example, creating # color map based on the incandescent pare of an object?

]
1
]

27. This is the final rendered result
with all the painted texture maps

comnected to the Blinn shader.
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CHAPTER

THE GOGGLES: PROCEDURAL
TEXTURES

T HIS SERIES OF FOUR EXERCISES is designed to show you how

w0 use procedural textures, Procedural textures are created through
mathematical calculations and have no limitations in size (resolu-
non). Useful for a number of reasons that vou will learn in these
exercises, they can make texturing in 3D programs scem easier and
faster. Using them verbatim, however, can result in an incomplere or
unnatural textural expression. ln combination with one another
though, they can create some very realistic resuls,

There are two tvpes of procedurals: 210 and 3D. Most, if not all, 31
packages on the market ship with their own flavors of these proce-
dural texrures,

A 2D procedural acts much the same way as a 21D painted file. For
example, it is defined by the object geometry’s texeural coordinates
(UVsh, 21 procedurals create textures such as cloth, fractals, and
checkered patterns.

31 procedurals are a bit more complicated. Think of them as a
“word” filled with a particular texture. They ignore the UVs of the
object. They are textures such as granite, wood, leather, or cloud.
These 31 procedurals have the unique capability to ignore what the
UV information 15 on Polvgonal or NURBS surtaces, as shown
Figure 11.1,
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11,1 The unique ability for 30 procedu- Omn che lefe side of the figure is a simple NUIR Bs plane thac 1s unevenly
rals to evenly texture non-uniform parameterized. In the middle 15 a render of a 210 procedural checkersd pattern
geometry as seen on the far right. applied. Notice the strecching of the texture, On the right 15 a2 30 procedural

Leather texture applied and rendered. There 15 no stretcching of the leather pat

NOTE tern at all. This 15 one great reason to use these 310 texoures.
If you like to use 3D procedural [ used four procedural textures for the goggles to describe fous

textures and you have textured
an object that is moving, then you
must parent or group the 30 texture s Leather: Desoribes the Leather mask.
to the object so that it moves
along with it. Compare the

materials:

s Rock: Describes the Rubber lens casing.

movie Swimming3l.moy s Cloth: Describes the Cloth scrap.
[or Swimming3zD.avi) with
non_SwimmingzD.mov (or # Bulge: Describes the iridescent bug-eve lenses,

non_SwimmingzD.avi] an

the CD. 3D procedurals, as

yoau can see, need to be grouped
or parented to the geometry that
they describe if that geometry is
maving or animated.

[n this exercise, I used Maya, This is not to say that this 15 an exercise only for
thase of vou who use Mava, Any software out there can give vou simuilar resulis,

and [ point out sinular procedurals thar can be used in other packages below.

[ selected the following procedurals as a starting point:
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Cloth

2D cloth texture tor the cloth Combmation 3I? rock and 2ID

of the strap. fractal for the casing of the lenses to
Softimage /X551 = Fabric, make it look hike rubber,
Renderman = Cloth Shader, Softimage/ X8I = Rock and Fractal
Jdsmax = Warer Renderman = Fractal

Jdsmax = MNoise

Leather Bulge

3D leather texture to 2D bulge texture for the bug eyes.
represent the leather mask Softimage/X51 = i

af the gogeles. Renderman = Shapes
Softimage/X51 = Cell Jdsmax = Checker

Renderman = Gray Cells
or Waorley

idsmax = Cellular

I'he procedural textures need some messing or dirtving up in order to mike

them look like they are a part of Axle’ environment. Fll start with the strap.

[
LR
o

Some other Maya items | wifl be
mentioning have counterparts ir
other packages, as well. For
example:

« Ramp = Colar Ramp in
Renderman; Gradient in most
other packages.

= Snow =5now inSoftimage K51,
and Falloff in zdsmax.

= Brownian = Fractal or Cell in
Softimage /%51, Brownian in
Renderman, and MNoise in

3dsmax.
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THE STRAP

1. This is what the 217 cloth rexture
looks like withoue any of my
chunges, The serap for the gogeles
15 made from a cloth-covered
rubber marerial. Using Mava's 21D
clocth and a ramp texture, [ will

show vou how | created e,

2. At left is the cloth texture scraight
out of the box. In the middle are
the changes [ made. | wanted the
threads to show some wear and
tear s0 | played around with the
Widchs and Waves settings and
changed the colors from black
and white to subtle grays, At right
are the changes to the repetition
of the thread of the cloth texture

on the strap to create the correct

scale of the cloth band.

3. Notice how the changes shown
i step 2 look on the serap,
To give thie strap a more recog-
nizable personalicy—Iike a striped
strap from 19206 car gogples—I
will use a Ramp rexoire.

§ note

IT you own Maya, you can open the
gogeles.mb file located on the CO
and follow along with the exercise.

DIGITAL TEATURING & PAINTING




CHAPTER 11

B T
: 000
m

THE GOGGLES

-:ll::- et

261

4. Compare the changes [ made to
the ramp’ color and repeat (mad-
dle and right) to the typical Maya
ramp/ gradient on the lefi. I kept
changng values until 1 was satis-
fied with the placement and

number of the stripes.

5. Check how these changes look
on the rendered version.




a2

6. 1 eomnected this ramp o che dif-
fuse channel which afteces the
brightness of the Lambert shader's
color. This ramp acts as a multi-
plier on top of the cloth color ro
add light and dark stripes to the

clath-wegve,

7. As voun can see, the seripes ramp
and the cloth texture combine

well when rendered.

DIGITAL TEXTURING & PAINTING

SHADER STUFFE

You could have made this i a more complicated way, using lavered shaders or
layered texcures, or even hiring a programmer, buc I chink this simple way works

bese tor chis project’s purposes,

The shader | choose for this 12 a Lambert. The strap has no specular/highlighe
intormation, | didnt want to add any bump information because it may have
cireated buzzing when rendered, and 1 think it would be over doing it Bumps
on most tabrics are very slight and, in chis case, not necessary. If there was a bug
crawling on the strap near his car and the camera tocused in on that, however, |

would have aceentuated the fabric wath a bump to make ot hyperreal.
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THE CAsING FOR THE LENSES

1. The lens |'.'I"~'i:!:'-__’|=\. are the pext to
get the aging treatment. On the
left 15 the Mava 3D rock texture
I‘ﬂ:l'.:l'.g.."lT LT ':_'II'- ['I"IL" ]WMIT_'I\LEIMLT'E_'. ':..]"II
|]'II:" 'I'I!_:l'll. AT 1]1:! i'!-i]_||.|"i'|'|'|'.-l!‘.|]|:‘-- I
made o it [ want che rubber
of the casing to look old and

deteriorated.,

2. I used a PhongE shader, changed
r.hi" L'l.!'.t'i:ll' iy Llii.Ti.';. WY,
and connected the 310 Rock
rexrure to the Bump channel
o can E'.:'-:E_'.'E"T'i:lll."']'ﬂ 'l.'l':||'| U‘:]J-’.‘.r
procedurals offered in your pack
age. | found that the 3D Rock
procedural worked best for the

By qualicy T owas lockine for.
J 4 P}

3. Here 15 T the adapted 3D
Rock rexture looks as a bump on

the rubber,
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4. I needed to create a dice overlay,
and decided o use a 212 Fraceal
texture to describe the dusty,
sandy texture. The middle and
right images show the changes
thit | made to the standard 212
Fractal to reflect the dustiness 1

was looking for,

5. 1 then connecred this Fraceal to
the Color and Bump channel of
a Lambert shader.

6. Here's how the dust shader looks
by 1tself rendered,

DIGITAL TEXTURING & PAINTING
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ApninG A DIRT LAaveR UsiNG A LAYERED SHADER

Next, I layed a duse/dire Lambert shader overtop of the Phongl rubber base
diader. This is very simple to do using a Layered shader, which enables vou ta
layer many shaders of different types on top of one another. For the lens casings,
] wanted to use a Layered shader to place a specular highlight material

(PhongE) under a non-specular one (Lambert]. Layered shaders need to have
censparency o ransparency maps connected to them to allow the underlying

layers to show through,

rubberDit vars_same

L-.a
-
i

| gl ‘ 2]
= -

= . 265

7. For the dirt shader, | created a
ramp for the transparency of this
new DIRT shader averlay, The
left side of the figure shows a typ-
ical Maya Ramp, while the right
shows changes to the ramp, The
MNoise settings break up thas uni-
form Ramp adding a more ran-
dom look to the transparency

texture,

8. The transparency Famp 1s then
connected to the transparency
channel an the Lambert,
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9. The transparency and ¢olor Layer
alone on the Lamberr shader

lovaks hike thes,

1), Here again, the rubber base rex-

ture on the Phongk shader.

1. Dropping these two shaders onto
the Layered shader and assigning

this Layered shader to the goggle

L';I‘i'i[lg I'I-F'Z!llitl_ll:i."!!-i I,'.h'l.‘-. T;;rnh*r.
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THE Mask

: The mask part of the goggles 15

made out of worn, soft, and old
leathier, To start, | chose a 312
Leather procedural texture
seraight trom the package and
applicd it to the mask of the

goggles.

Obviously this is not very worn-
looking, so it needs some work.
The right side shows the changes
made to the “pre-packaged”
leather texture, | decreased the
cell size 10 create a more fine
leather pattern. This with the
other changes make it look les
CG perfect,

. Lapphed this Leather to the gog-

gles and rendered 1t The result
leoks a bic more interesomg,
Motice the crease color is lighter,
showing dust has gathered there.
sallthe color is too uniform tor

mie s 1 don't want to stop vet,
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CREATING COLOR VARIATION

A 3D Brownian rexcure added o the colors of the Leather texture creates more

color varialion.

4, 1 created tao 313 Browmian tex-
tures, The first was used for che
cell calor of the Leacher rexture
and the second was used for the
crease color of the Leather.
Compare a standard 300 Browman
texture {left), how 1 altered the
first Browmin's attributes {mid-

dle), and the changes made ta

the second Brownian [1'Lg_h:}

It isn't necessary to know what
“Lacunarity” or any other of these
attributes do mathematically, All you
need to da is notice the changes that
pccur when you change their values.

5, Cormect the “Brownians™
ter Leather as shown: cell
Brownian to cell color and crease

Brownian to crease color.

fi. The result. Compare this wich the
previous gogele render. As vou
can see, there 3 more color vara-
tron as well as the Leather pattern
is broken up a bit more. Now the
mask texture is becoming a lot
o interesting, but s net

done yet.
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CrREATING DusT Using Snow

[ want to show you another great way to add a dire laver
to this part of the poggles. Maya has a 3D Snow texture
that understands and calculates how snow, or dirt in

this case, sits on a surbace.

. To show you an example of this, [ applied the Snow tex-

ture to a sphere. The white part represents the snow colar
and the red shows the base color. As you can see, the snow
i thick and opague ar the top: As it nears the center of the
sphere, 1t starts to dissipate, and at the botom it has com-
pletely disappeared. [ don't need snow on the goggles, but
with a simple color change to light brown it becomes
ust!

8. Compare the pre-packaged snow
fleft) with the two Snow textures
[ created: one for the dust color
{rmddle} and the other (right) for
a transparency map. We need
a tramsparency map created
because we are poing (o use 3
Lavered shader again for the final
Lok,

9, Choosing a Lambert shader for
the non-specular duse materal, |
connected the Snow textures as

shown,




11,

. Thas 13 how the Lambert dust

color and transparency layer look
on the rendered goggles by them-

el e,

Agam, using a Layered shader, |
attached the Lambert dust overlay
on top of the Phong Leacher
base. The final leather texoure on
the gousles looks hike this,

AL YOU CiTsee, with a few :-:imp]{-:
steps, we have put personal
touches to the leather pogples
thar definitely were needed to

mreake this roaterial mnore real.

DIGITAL TEXTURING & PAINTING
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THE LENSES

1. [ wanted Axles eyeballs to
bee the lenses of the goggles:
therefore; the lenses need o look
like bug eyes. | decided to usc a
Mawva 212 Bulge texture toachieve
this. This is how the “pre-pack-
aged™ texture looks applied w
the gogeles,

2. Consider how the typical 21D
Bulge (lefi) can change. For the
middle image, | adjusted the color
and LIV weideh. In the right, 1
altered the rotation and repeat of
the texture o resemble 2 more
accurate representation of bug

TR,

3. This is how those changes
to the new Bulge look on the
lens geometry when connected

iy the color chunnel of a shader.
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4. Asan the Ruabber exercise, I nsed
a 213 Fractal for the color of the
dirt shown here with changes to
the color and repeats of the
Fractal,

DIGITAL TEXTURING & PAINTING

ADDING A IDIRT LAYER UsING A LAYERED TEXTURE

Of course, | need to add a Dir layer. I will use a Layered texture to accomplish
this. A Layered texture 15 similar to a Lavered shader. Tt allows you to combine
A5 TIAIY [exXtures as you want on top of one another and chen it is, in maost
cases, conmected to the Color channel of one shader. A Lavered texture renders
taster and is more economical RAM-wise than a Lavered shader,

In Maya, each hle texture vou add to the Layered texture has a channel for
Alpha. This 15 the place where you connect a transparency map or define its
transparency with a simple color value. The other great ching about layered
textures 15 their ability ro change the blending modes of cach layer, just like
to Photoshop’s blending operations between layers,

5. lcreated a circular 210 Ramp
for the transparency of this dire overlay,

Because Layered texrures use an Alpha to
determine the transparency of a layer and
not the RGB values, the white areas are
106% solid letting the dirt Lver be
revealed, and the gray to black areas
alloww the bug eves to show through. This
is the same concept a5 a Laver Mask in
Fhotoshop.
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THE GOGGLES

.

~1

[ attached the ramp o ashader,
applied that shader ro the lenses
and plaved with the position of
the Famp colors uneil T liked

what [ saw,

_ Notice how the 210 fractal dirt

laver, along with its 213 Tamp
transparency; looks on the lenses

by themselves.

This is what the lens Layvered tex-
wure looks like on the lens geom-
etry, Little touches, like duse n
these creases, add a lot to any

“realistic” surface.




9. Cheking on the checkerbox but-

10,

ton next to the Specular Colo
slider of a PhongE shader allows
et choose a H;l:llpfq‘.r [rifos
node from the Ulnlities secnon
of the Creare Render Node
window, This brings up che

Connection Editor window,

This 15 where 1 then connected
the RaylMrectionX o the

Specular Colar R (red), and the
Facing Rano o Specular Color

Cr (green), as shown,

DIGITAL TEXTURING & PAINTING

ADDING TRIDESCENCE

To make the lenses look more like bug eyves. I added an irsdescent quahey.
Sonmretimes 1615 necessary to go beyord painting rextures and using procedurals
by having a programmer write a unique texture or shader. For instance, many
stuchos will write cheir owne proprietary shaders for things like skin, which is
too difficult for the base shaders thar come with 31 packages to deseribe due to
its beautiful translucency, These custom textures or shaders can be very compli-
gated shader networks: Maya, along with: other packages, allows vou to creare
vour own shader networks complete with mathematical inputs and outputs,
One unlity of great help is the “Sampler Info™ node thar can produce some

interesting resules when attached to atteibures like color, speculariny; and so on.

ol Create Render Mode

Mateials | Tesurse | Lighte  Utiies | ]
| General Utities =

Ay Mappe |
Bump 3d |
Light Info: I

| Placs2dTedue | Plscedd Tewe
|
I
F

i Pl Minus Average

—

!, Connection Editor
Optioris e Side Fiers  Right Side Flters Help = Auil=
i Flekad Lelf Rieload Right |
Clutputs —!m:':v:r 1o Inputs
pEer sampled nicl Gilow Irtensily .."".1
Cachrag Hide Source
Hode Slate B Point Camara
: I Poirt Camera [ Hormal Lamers
I Paint Ohy * Light Data Arcay
I Faint ‘Waorkd Matte Opacky Mode
P Marmal Camara Makle Opaciy
b L Cioxord Feflaction Limi
= Hay Dirscgion i Specular Color
R Drechon v ;
Ray Dyeclon £ Specular Color B -—I
5 Tangent UCamera Hetectuaty
B I angent Wlamera B Reflected Color
b akiin E:.-'I: To'woidd [ Triangle Hoimal Camera
I Pixel Certel Reflection Speculanity
: Fipped Mol Roughness
KT 5 a0 Highlight Size
f ‘wWhileness B =
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CHAPTER 11 THE GOGGLES

11. Motice the green tinge these con-
necrions from the Sampler Into
node give to the final render of
the lenses. (I could go mto a dis-
cussion on why this looks the
way 1t does but | really den't
know exactly what the math
behind it is.} As mentioned
abowve, what is important 15 that
vou ook at the effects of these
conmections. If your 31 package

has these types of utithtes, I urge

you to expeniment with them as

they can be very useful.

12. Here is the final render of the
gogeles with all the peces
together—all done without even

lifting a paintbrush.
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SHADER STUFF

Just to recap, here are the shaders char I used for the popple pieces:

The Strap: Uses a Lambert shader; no specular highlight or reflecuon

mformation 1s needed,

The Rubber Casing: Uses a Lavered shader wich a Lambert “diec” shader

overtop af a PhongE “rubber” shader.

The Leather Mask: Another Lavered shader wsing o Lambert “dirt”™ shader
overlaving @ PhongE "leather”™ shader. | wanted the leather to have a shght

specularity to it which che Lambere shader provides,

The Bug Eves: Uses a Layered texture to ger the job done. A 2D Fractal
Uchirt” texture s “over” (the Blend Mode) a 2D Bulge "bug-eve™ exture.
This Layered texture is connected to the calor port of 4 Phongh shader,

[£ yvou really enjoved this exercise, then mavbe you prefer this texture creation
method over painting, Just remember that vou still need to study surfaces and
their materials and textures for either method ot texture creation. I 1 had noe
logked at reference materials, or thought about the "dirt" aspect on these mate-
rials, nvy final imagery would be quite weak whether working in paints or

procedurals,
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CHAPTER

THE CAR BobDY:
COMPLEXITY OF TEXTURE

T HE CAR BODY IS5 AN EXAMPLE of how [ create 90% of my tex-
tures. I like the mix of creating maps outside the computer {on
papet, or acetate, with paint or ink), combined wath digital painting
in Painter 6 or Photoshop. I rarely use photographic texoures in my
work. This is a personal choice: [ love to paint. Whatever way vou
choose to get there, just remember to manipulate them so that they

live in harmony with each other in the scene,

The car body is a combination of a bug and a dune buggy. I picked
up elements of both and combined them. For the various character-
istics of the car, [ looked at lots of reference for mnsects: As |
searched, 1 noticed small designs in the shells of their bodies and
thought that this would be a fun element to express, | decided that
the “flame decal” of the car would mimic this. The rust and wear
and tear of the metal in desert conditions would mimic my refer-

ence of the design on the bug’s body.

[ also wanted to add paneling, which wasn't implicit in the model. |
decided that this paneling would express the armoring found on

some bugs, and would look like the paneling on some vehicles.

[ looked at all the Motocross, Offroad, and Dragster magazines | could
find, as well as my own photographs and Internet references of dune
buggies and other cars. All of this gave me 1deas for paneling, rivets,

paint, rust, and mud splatters, See sidebar figures.

Here are a few pictures | took
af an old bus that had the
type of paneling | wanbed [o
describe on the car body,
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PRE-PRODUCTION

[ started with some otl painting, and hoped 3t might
reveal some interesting possibilities. So with my ref-
erence at my side, [ did some rough color paintings

to explore how several elements could look:

1. Hug rllelrkiﬂl__',-

2, Pancling,

30 Overall look and feel of the vehicle.
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4. After T established what kmd of
paccern | wanted for the car shell’s
rexture, | used a 31D paint pro-
gram o mark different colors
right on the body. 1 marked not
only the fame and the paneling,
but alse anything that intersected
the body that could tell me
where mud splatters should be

and where rust would ocour.

5. Opened in Photoshop, this is the
unwrapped pattern that resulted.
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.

==

This grunge map was made

by a hght scrumbhing of oil
paints on card stock. You

can open stoneBase.tif and
carBodyColor_Maker_ptl.psd
from the CD o follow along.

CoLor Map

MNow 1t 15 tune to use this pattern
in Photoshop to lay in the basic
colors and texcures on different

layers,

[ put the stone base grunge map
an top of the pattern, and using a
layer mask, painted out where |
wanted the red o remain and
where | thought mud would be,
Using Hue/Saturation and Levels,
I changed the color of the grunge

]TI,E|'|_'| e | 5;e|r1|,h-' i]'il!'t l;,'f)]':l-!'.
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&, This is my starting point with the

red paint layer showing through,

9. Looking at the car, | decided the
mud needed to be defined and

designed berter.




10y, For the nexe stage ot develop-
ment, | went mnto my 32 pant
pragram and made a new map
that stylized the mud splatter,
This is the beginming stages of

thar stylization.

11, Clearly the mud has become
more styhized. | used this hrosh to
add difterent tones of brown. [
kept adding to the layer, in the
samne way as | did in the Bandana

exercise, to get a lavering effect.

DIGITAL TEXTURING & PAINTING
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12

=

14.

I made these splatters by taking
some diluted black acrvlic paint
on the end of a brush, splattering
it on 4 plece of paper (left). I also
experimented with some washes
and drippings of oil paint on top
of acetate film (right). lv gives a
nice oil stain pattern. | eventually
used an inverted version of this
beside the bug flame decal to
look like salt seains,

Crinkled tissue paper effectively
simulates the crackle of the dried
mud. I used this scan very subtly
in the upper corners of the

pattern.

The results of these grunge maps
are added to the base painting of
Step 11, Slowly this painting iy

COMINZ to life.

The grunge maps above
(splats1.tif, splats2.tif,
oilonAcetate.df, and tissue
crumpleFine. tif) are on the
CID if yvou want to use them on

this or any of your projects.



1S

..and cononued to fll the
pattern in this way (left).

I Alled i the white dos with
the same red color as the car

iright),

DIGITAL TEXTURING & PAINTING

MakinG THE DECAL

As discussed previoushy, [ want a bug marking/flame graphic on the front of the
car. What follows 15 how [ made it, continuing in Photoshop.You can open the

carDecalColor_Maker.psd file trom the CD to tollow along,

15, To create the |;;L1_g irlurhnt_{, | psed

the color map up to this poine as
a posinening guide for the decal.
[ liked my pre-production paint
]Tlg [}E- tiltf {]{!l':.'l] s | I:l.:l"iftfl:] LI"IIH.
on top of this color map, created
a new layer and with a black

brush. .,

16, ...I painted half the design, dupli-
cated and fhpped it to make
the other half.

[ us=d the brush [jnm,:l:] ancl paint-

'.'.'fl. 1|1I.'.‘ |'.'."."'I".1].Tii] lZ.IU.Hl.iL':.-' l?f!]ﬂ.‘!

marking...
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18. At this point I hid the color map
layer and in the layer palette
chose Merge Visible. This flartens
only the bug marking layers
into one, leaving the white areas
transparent. Holding down the
Shift kew, [ dragged and dropped
this merged layer into the
carBodyColor_Maker_ptl.psd
document. This is the resule of
the decal in position with some
of the other interacting grunge

layers,

19, This is what the car body map
looks like rendered up to this

POl
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MAKI™NG THE PANELS

It 15 farme £ Create l']'.-."." FHHR!] Elt".!-iigrl ‘I'-IZ_ZIT T]'ZIL‘. |Z_‘.IlI!|:'Ii'!- A5 T]"ﬂ!-i '-.‘;-'1” EI]R‘I._'I- ijﬂ-l!_'.ll_ﬁ 1_']']-:'“

color map details where dirt, rust, and chipped paint will occur.

200, Open the carPanelBump_
Maker.psd from the CI2
Using the original pactern in
Photoshop, 1 used the Pen rool
and drew shapes that defined each
panel. [ filled them with different
values of gray to make the Panel

bump map.

21. Here is the final Panel bump map
with a few added hittle detials,
Remember that the different wval-
ues of gray define how deep the

bump will be when rendered.

You can open the
carBodyColor_Maker_
ptl.psd on the CI) o follow
aloiig.

22. Using che Panel bump map as a

guide, and the Magic Wand to
select each panel; I added durr,
erease; and dust i the creases
using the Airbrush and Smudge
poolson & new layver (lefr). T sec
this dirr and grease laver to
_"'-.J1|_1ltipl1lr' at DO, and moved i
above the splatter] layver. This
adds more definitton o the color

map, as well as helps accentuace

ot =
L e -
wet

3 . e | 1 i’ = N ARk sl
the |_'-ur11]; rian s effect in desceih- T R L e e

t
e the F‘.—:al'l:ﬂ't SYer INnre l::ri:_{hl.':l-
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23. The final color map. Take a close
ook at this ymage and the one on
the right in step 22. 1 have made
even more changes to the color
map. First, I thought that the bug
marking decal was tao clean and
bright, so | made it a bit more
dingy. Second, I added paint chips
on the front edge of the first pan-
els. Third, | darkened the dirt/rust
on the interior shapes and fourth,
[ lessened some of the rusc that
outlined the dirt on the sides of

the car.

You ¢an open the
carBodyColor_Maker_pt2.psd
on the C1) to see the layers that

make these chanpes.

| 24, The Car Body render with the
final color map only; no bump or

specular maps.
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Fraar Maps

Mow that [ have the color map finished, it is rime ro create the remaining
maps that will be applied to the final shader. Using the lavered Photoshop
files that created the color map, | will save an alternate version and convert
it to grayscale, without flattening it I go through each of the lvers and
decide how it needs to affect the bump, or specularicy; whichever map [ am
creating at the time. 1 want to show you the final maps and talk about some

of the changes | made to them.

]
L

The color map, from which most
of the other maps were created,
was converted o grayscale and
mampulated to create one of the
bump maps needed for the car,

26. I painted a2 uniform gray tone
over the red paint part of the car
body because [ didn’t want the
seratches and grease marks wo be
shown m the bump. [ darkened
the bug decal and paint chip areas
as well. Other changes that were
rade can be seen in the
carBodvBump_Maker. psd
file on the CLx

b-d
=]

. Two more bump maps were used
for the bugey. The left map 15 the
panel pattern with added imper-
fecrions to the edpes of some of
the panels. It supplies the bump
for the panel depths. The right
map, which was taken from the
carDecalColor_Maker.psd file,

accentuates the bug marking/

decal on the surface of the car.
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made to create chis final map.

You might find it tough at times to “mess up” vour precious perfect textures,
For me, it becanie a difficult decision when | needed to dirty up things like the

bug decal and the car paint. To take away some of the pain of decision-making

during the actual creation, vou can save different versions of your maps and ren-
der them in vour 31 package, selecting your favorite later. This, of course, cre-
ates a new problem—which version do vou like bese? The opinions of others can
be a big help, because sometimes vur vision becomes clouded by locking at
something for too long, and it becomes ditficult to be partial, Step wway from
youur work often, or work on another part of the project to gain clearer vision

on creatively stagnant areas.

29

241

28, The map used for specularity and reflectivity. This 15 where it gets a bit
ericky. As you can see from comparing this map to the bump map on the
right of step 23, it looks as ifat s inverted. Mest of it is. Dark areas are less
specular, or reflective, so things like mud, rust and the corroded bug decal
need to be darkened, 1 did this by performing the same procedure 1 did in
the beginning of this section, but this tme going layer by layer, mverang
the necessary layers and changing their Blending options and opacites,

Open the carBodySpec_Maker.psd on the CD to see the changes that |

SHADER STUFF

Knowing that the buggy body 1s
made of painted metal, [ chose a
PhongE as the shader. Because of
the reflective quality in certun
arcas, a5 well as the spwrui:lr high-
lights, this shader describes these
attributes well, You could just as
easily use a Bhon or even a
Glossy shader and get similar

resulis,

All the maps and the PhongE
shader combine to produce the
final Car Body.
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CHAPTER

THE FIN: TEXTURING
UNEVEN SURFACES

I N MOST INSTANCES, if a model has an uneven UV mesh, or
parameterization, vou can rebuild it to be even, but sometimes 1t
st feasible, We, as texture artists, need to learn a few tricks to get
around these problems.

This exercise is going to show you how to texture a picce of
unevenly parameterized geometry without the aid of a 31 paint
program, or projections (next exercise}. This can be executed by
using Photoshop along with a checkered texture grid and your 3D
software. The Photoshop creation documents on the CI also show
how the clean graphics created i IHustrator are made grungy in

Photoshop later,
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2

PRE-PRODUCTION AND DESIGN

[ dhd most of my design work
right on the computer in
Mustrator for this exercise. 1 knew
that I wanted Axles name on the
top of the fin and his initals on
the sides.'T'he -:_1r|i1__.' rhing lefr to
do was decide what typeface to
use and how o make it look hke
eraphics that you see on race cars,
dune bugges, or motocross bikes.

| experimented wath:

. Several different fonts.

Assorted designs for the fin top
(left) and fin side graphics {right).

[Decal dr:f-.:lg,il:;i.'] he aval back-
eround proved to be a more
authenric decal/sticker design
{left) than the other shapes above.
] ..'I.i:'ii.'l I[Iild{! {:I‘1jl1]gl‘:5 b [h';_" lﬂ{t'ﬂ']'ﬁ
A and E to suic my design criteria

{right).,

DIGITAL TEXTURING & PAINTING

AXLE AXLE A'?Cl-;
AXLE AXLE hrp

AXLE XXX gy

ARXLE AXLE AXIE
AXLE AXLE AXLE




CHAPTER 13 THE FIN 205

il PLACEMENT OF AXLE'S LOGO

4. The first graphic to position 15
Axle’s logo. The hght green lines
on the fin geometry are the
I:,'lIT‘.'th.IIIEIE-[}F.]'I'I'I'I"-. thi.'lr. “1:.:Ik.||." 1'-1:' ||'||-=I
model. As vou can see, they are

not evenly spaced.

5. You can use this checkered pat-

Az A3 A4 A5 AB AT tern with letters and numbers as a

systematic guide to |1-='|[1 Yol

locate where your textures should

B3 =11 B6 [:¥4

You can use the rexture placement
grid (textureGrid1k.tif] found
on the CD for this exercise or
any of your projects. (An
[ustrator version of the file,
textureGrid.ai, 15 also on the
)

GPAH3 L EYHS L H7
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|:-:I-, [ '|"\."'\ Hl;,l 1,|'Il I;I"Il.'"l;.l'ﬁ. rl'"l.l ‘I:IILLL" 1
on the geometry and ook four
snapshots of ic: left, nght, top, and
front, | saved these and then
opened them in Photoshop. The
top view verifies the stretching

caused by the uneven mesh,

O the CIY the tile Fin_ Color
Maker_1k_pt2.psd has all the
fimshed steps that follow, as well

as all the color map layers,

7. In Photoshop. create an aval
roughly the shape and size of
where Axle’s logo will be posi-
tioned and apply a red stroke

around it for reference.

A Open Axles logo

laxle lugu s bl oo the CLI)

and paste it on top of the exore BN E B3 E BS m B7
erid pattern (left). With this on its GEE C4EEE e ca

11 !_"]‘.--,_"'I. !-.I;_.'||I._‘ .'II'II_‘I ERCvve 10 10E

Ppixsation l"fll-'hl:l based on the

coordinates shown in step 7, Save Ll ' E8

a copy of this file flactened (no ) E m H

layers) and apply 1t to the fin% F1 E ki m o m F7 F1 F3 FS F7
weOImelty in vour 30 software m EEE E-ﬂrﬁ Gb& GE G1 GEE G4 E GB& GB

package.
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THE FIN

%, This is how the texture map

L€,

11,

looks on the ting As you can see,
it is in the correct position verti-
cally but sull very stretched hor-
zontallv. This horizonral stretching
poses another kind of problem,
that of non-uniform strecching.

This 15 easly fixed in Photoshop.

Using the rectangular Marquec
selection toal, make a selection as
shown on the far left, Now select
Filters = Distort > Spherize. For
this filter, choose Haorizontal
Onlv. Apply the filter at — 100 and

then again at —45.

This Spherize filter squeezes the
graphic more rachcally near the
center and gradually lessens as ic
nears the marquee selecton bor-
cler, thus performing a non-um-
form horizongal scabng. Theree 15 a
real difference to the selected
graphic on the model. T like how
this looks better than the original
graphic. Now, you're ready 1o

place the graphic on the sides.
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PLACEMENT OF SIDE GRAPHIC

. The graphic on the left is the

LRI [ l;,'lll"i_'lhl,," Ly T_'l.lil.ilﬂ_"' L3T1 1_|"||." i-I.T'IL'-i
side. Clreating a stroked circular
selection on top of the fin rght
snapshot gives us our placement

coordinates, rig]:ll.

| dimmed the background check-

I."'.'l!'fl:E TZI.ILLI.'"]"IJ L] [ (:(JI]]E]. l.".l'-.'l.l'fr' SEECE
the red owal halves that | created
as guides {based on the coordi-
nates from the snapshot above),
and pasted the graphic {called
axle_graphic_sm.tit on the
CD) on a layver over top of this.

DIGITAL TEXTURING & PAINTING
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14. Using Photoshop’s Transform
selection (Crel+T on the PC,
Cmd+T on the Mach, | rotated
the graphic 90 degrees counter-
clockwise and moved it into posi-

tion. The Transform tool allows us

ta see the center pivot pomnt of
the graphic, which is important in
this mampulation because we

need to line it up with the edge

of the canvas, From here | scaled
it from the center by holding
down the Alt key (Option key on
the Mac). I copied this layer and

moved the graphic onto the can-

vas to see the whole shape.

15. 1 then flipped it horzontally and
vertically and placed it into posi-

b

tion for the bottom half of the

eraphic,

The same procedure above has to be
executed for the left side of the Fin.

16, Viewed ina 31} program, the two
halves of the model (left) do not
match, Maoving down the top half
5 or 6 pixels betore rendermy

agrain fixes it (right.
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DIGITAL TEXTURING & PAINTING

17, Back in Photoshop, [ applied a
numerical scaling of 120% on the
height to boch the top and the
bottom graphic to make it more

circular when rendered.

This is just one of many ways to fix textures in Photoshop for uneven meshes.
Explore other filters or scaling methods to see if there are better ways than this,

You could have also used a planar projection to apply the texture to the fin, but |
wanted to show you an alternate way of solving the uneven mesh problem. For
example, a typical instance on NUREs that could not use a projection would be
lips on a talking model. A projection would not follow the lip movement because
the texture is not attached to the UVs. (Remember: Projections are like a slide
show on a screen. If the screen moves, the projection does not.) Even if you par-
ent or group the projection to the geometry, it is still not UV specific. In this case,
the texture must be painted on a map that corresponds to the UVs of a NURBs
surface,

Of course, having said all that, there are tricks and software-specific ways to deal
with the above texture projection limitation. Know your software and read the
manuals.

Fimar Maps

The maps that tollow were created in the same manner as the Car Body exer-
cise. Because the fin s the same material as the car, ic has the same amount of
dirt, grease bumpiness, specularicy and reflectivity, You can find the final maps

on the C12
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1%, The final coler map tor the [in,
The layered Photoshop file 1=
called Fin Color_Maker
Tk.psd.

19, The bump map generated from
the color map with a few alter-
ations to color values, The proce-
dure to derive the bump map for
the Fin is the same as in the Car
Body exercise. It is called
Fin Bump_Maker_l1k.psd
on the C1X

201, The map used for both the spec-
alar and the reflective attribures
of the shader. The file on the CD
iz called Fin_Spec_Maker
1k.psd. Notice the ditferences
made to it in regards o the bump
map, The procedure to derive the
L;]'.u:'-:'nl:l.]' map for the Fin s the

same as in the Car Body exercise
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FinalL RENDER

21. The final rendered top fin,

22, Left t}1r¢:,-.—11u:ar1.er render,

23, Raght three—quarter view: Notice
that the sides are unique 10 wear-
and-rear, adding to the realism of

this materal, :
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SHADER STUFF

[ used a Phong shader for the fin, As mentioned above, it is made out of a sinu-
lar red-painted metal as the car body so 1t needs some specular highlights and
reflection where there isn't any dirt or other obstructve elements such as

scratches or grease.

GENERAL NOTES ON THE CoLoR MAP

Maost of the layers that make up the color map also had to have the same scaling
applied ta them as the logo and graphics did. It is a good idea, then, to write

down all the steps or settings on fileers in order o reapply them it needed.

Thete was a lot of pinching to the texture on the frone edges of the fin, These
were fixed in much the same way as the other parts of the fin using proporton-
al scaling with a Feathered selection. See if you can spot them on the final color
map. The Photoshop files that fixed these problem areas, called
Fin_Color_Maker_1k_pt2.psd and Fin_Spec_Maker_1k_pt2.psd,

are on the CL),

Alsa, o the I3 are the Nuserator pre-production design documents for you to
play around with. Try this excrcise with a different graphic for Axle’s logo. These

fles are located on the accompanying CI.

303
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CHAPTER

AXLE’S CHEST: SCULPTING,
PAINTING, AND PROJECTIONS

I N THIS NEXT EXERCISE, | will present to vou two technigues. One
will show you how to use a sculpong material, Sculpey™, to get an
imprint from a real material, and later, une it with paints to create an
mteresting texture that will be scanned and mampulated digitally.

The second technique will show you another way to texture an
unevenly isoparameterized surface using a projection. You already
used 4 projection for the polygonal texturing on Axle’s face, but you
can also use them on NURDBs surfaces. There are several different
types of projections for NURBs: planar, cubic, spherical, eylindrical,
and tri-planar, 1 like to think of these projections as shde projectors
that will project an image or texture onto oneg or any number of
surfaces regardless of UV structure. | will also show you how to use

a projection to texture several pieces of geometry.

PrE-PRODUCTION

Axle’s chest texture is similar in design to his face but a httle more
emarly. It has a harder, more worn look o ic. The scales are much
larger and pronounced. | continued to look toward insect references
as well as crocodiles, alligators, and turtles for ideas on how to tex-

ture the chest,
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. The first thing 1 did was look around my apartment

DIGITAL TEXTURING & PAINTING

CREATING THE SCULPEY TEXTURE

I love to experiment with different ways of creatng
textures, especially outside the computer. One of these
ways is to take immprints of exisung textural

surfaces using clay, plasticine, or Sculpey. [ preter to use
Sculpey because you bake it to harden it, and then you

can paint, sand, or mamipulate 1t any way you want.

tor samicthing that had the kind of texture T was
searching for. | found the texture under my kiechen
sink in a sponge. This proved to be perfect because 1t
was the “inverse” of the texture; therefore, the Scalpey,
when pressed into it, would make a “posiave”™ imprint.

| needed to consider the scale of
this texture on Axles chest, and
since the area was small, the size
of the imprint didn’t need to be
that large. Taking a small bat of
Sculpey, approcamately 1 strand, 1
kneaded and flatrened it out n
my hand, making 1t more mal-
leable for filling mte the sponge

te X,

Pressing the softencd Sculpey
into the dry sponge and pechng
it oft produced this beaunful
imprint. Next, [ cured it before

puir]LiT]!; L

To cure the Sculpey, [ baked it at
275" tor 15 muinutes for ¢very

gquarter of an mch 1 thickness.
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PAINTING THE SCULPEY
IMPRINT

4. After cthe Sculpey has cured and
cooled down, 1 started painong it
The first wash chat [ |.‘;|1:' down

was an acrylic base color—in this

case, a fairly vibrant green. 1
diluted the pant quice a bit 50
that it filled into all the nooks

and crannies of the imprint.

1 also wried to avoid creating an
even coloration, In this example, |
added Ultramarine blue, a bit of
Phehalo Blue, Titaniom Whate,
and Cadnuum Yellow Medium

together to get the green hue,

! 5. Each ume | applied more pig-
ment, [ re-mixed another tiny
batch on the end of my brash se
that there were slight variations m
tone that sunk in and blended
together an the Sculpey surface.

Here 15 a scan of the first wash.

TIP

It is a good idea to take more than
one impression of a texture while
you are at it, In this case, | toak
three, each from a different sponge.
This gave me the opportunity to digi-
tally combine different parts of each
of them inta one.
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After the first acrvlic wash has
dried, | take out my oil paines. In
my experience, [ have found that
using oil paint works best for the
hl."l:'l:,h'll:l. '|:l|_'l'\"| a5 1t I:l.]ll.l'.'{'."i Ity a
thinner wash that sinks more easi-
lv into the cracks. It also stays wer
longer so that you can rub off
TJ]LE"IEI{'.'IH |'-'|'||r|| :il'l'j!.' dATEAS YO rl{':!_":d_
Mupang Alizarin Crimson and
Lltramarine Blue i the same
fashion as step 4, | pant over the

I.'l.rli'!-i] iI.lZZT':.-'IZI:Z A Ll 'w.-'.'.-l'-i]]':.

DIGITAL TEXTURING & PAINTING

7. I didn't do anything else to this

imprint. There was no need to
rub off any of the oil pant or add
any highlighong to the mounds.

[ juse let the paine dry, and this 15

the resule,
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#. [ scanned the pamnted imprints
into: Photoshop, and used the
R.ubber Stamyp tool to clone areas
from two mprints to make a
larer pateern. You can find this
scan, called sculpeyChest
Maker2.psd, on the accompany-
inig 12 This is the resule of the
first cloning laver overtop of the

SCAr.

. Now lets move into our 30
program to see how this looks on
Axde’s chest. This 1s a snapshot of
the chest’s geometry. As you can
see by the vellow highlighted
lines (isoparms), this geometry has
an uneven mesh.
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1. This 1s what the texture grid file
looks like on the peometry.
Motce it 15 deformed in several
places; the e-:-:]gwi antd the folds are
squished and the tap chest 15
strecched out compared to the

'I[I'IiJ-:]ll:_' ._'II'I[‘I LS I_'|_'|I'_"-i[_

|1, Using a planar projection reme-
dies these deformations. This is
hosee the texture grinl now looks

using this projection,
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2. I creared a Phong Shader,
attached a texture using a planar
projection (yellow highlighted
plane), and positioned it over the

chest area.

13, 1 am fairly happy with the ren-

dered design, but it still needs
some work. The large scales in

the center of the chest drop off

Massaging the texture m

Photoshop can help.

| included the rubber gasket around
the chest in my renderings so | could
see where the visibility of the chest

is cut off.

too quickly, and there are too few,
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14. Back in Photoshop, I used the [
Rubber Stamp tool to add more
scales to the top part of the chest
texture and gradually lessen their
presence as they near the edges
and bottom of the chest, Here i
what those efforts look like on
the texture now. This can be seen
in the sculpeyChest_
Maker2.psd file wicth the
addition of the crack lightener
and second cloning

lavers added on top.

|5, Bringing chis new rexture mro
the 313 sofeware and rendering it
gave me this, Notice that there is
shighe let‘rLt.‘Enrlg on the sides af

the chest.

The Sculpey impression part of this
exercise is one of a thousand differ-
ent ways to create handmade tex-
tures outside the computer. You
could also take a rubbing of some
material on a piece of paper, or bet-
ter yet, take Sculpey outside and
take impressions of items not found
in your studio or house. It is fun to
experiment in this way, and can be a
refreshing change to your creative
workflow,
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16. The stretching can be easily
remedied by changing the type of
projectaon trom a ]_:Il'J:TI;LT £ a
cylindrical one. 1 reduced the
amount of revalve on the cylin-
drical projection so that it just
wraps around to the edge of the

chest sides.

17. Here 1s the final chest.

For the time being, [ am only
using the one color map for both
the Color and the Bump. When
you are using a Projection as a
bump, remember to connegct the
Projection part and not just the
texrure file to the Bump

attribute, This s one instance
where | wouldn't create a separate
bump map unless [ had ro, such as
an extreme close up. As it 15, 1
don’t want it to take focus away
from Axle’s Face, so | need not

accentuate the chest anymore.

SHADER STUFF

As stated earlier, 1 used a Phong shader for che chest material. The specular
highlights are not extremely visihle, but it helped wath accentuating the mounds

1 bic bertter,
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PrEPARING THE TEXTURE

. Here 15 the model of the power

statron. [t has a front panel, boles,
dials, and brackets included. 1
decided to do most of the front
with one painting instead of
texturing each bole and bracket

separately.

DIGITAL TEXTURING & PAINTING

PROJECTIONS ACROSS MANY SURFACES

Projections can also cast an image or texure across several surfaces, The exam-
ple thar follows is taken from 2 job 1 worked on at Curious Pictures for Lugs
Shaoes, It takes place on a rooftop where the hero activates a power station, |
used a Planar Projection to apply one oil painting to the power station’s many
pleces.

Lucz CoMmerCial POowER STATION: PROJECTION ON
MULTIPLE SURFACES

In the Lugz Shoes folder on the accompanying CD, you can see the final
movie (Lugzed.mov or Lugz3.avi).

=
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2. T took snapshots of the frone of

! ] "ET 5 this model and printed it out

| i | 1 A N T

' ' onto an 8,5%11-inch card stock.
Using oil paints on card stock, |

defined and added paneling,

grease drips and rust. Paintmg in

this way helped me create maore

color variation in the paint of the
object. I started painting the

power supply in red,

0000

3 3 | scanned this into Photoshap

r'_-ﬂ} and added more bols and brack
- ets ta the pamting by cutting and
: ' ' pasting from the one bar T had

already painted. By using the

Magic Wand ool for selecnions
and changing their levels, | creat-
ed even more variance in the

]_'-J:.nl'.n!_-:.
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DIGITAL TEXTURING & PAINTING

4. The color needed to be changed
to something less vivid, so the
director and [ decided on a cool-
er gray instead. | changed this by
using Hue/Saturation in
FPhotoshop. I then accentuated
maore rust grunge under some of
the dials, painted dire on top, and
developed the final color map in

L I"I I WY

One thing that | didn't do, and should
have, was to cover up all instances of
white paper and snapshot lines in
the final painting with the same color
as the power station. Not doing this
led to the chore of having to line up
my painting perfectly so as not to see
any of these artifacts when rendered.

APPLYING THE PROJECTION
TO ALL THE SURFACES

o

The procedure for this is very
simple. You just select all the
geometry that you want to share
with this texture map and apply
the shader that uses a Planar
Prijection to assign the color
map to those bits of geometry.,
The only real tweaking vou
must do is to line up the projec-
tion properly so that it matches
your geometry. The Planar
Projection 13 shown by the

vellow highlighted plane.
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6. 1 used this painting and projec
tion technique for all che sides of
the power statton, Here 15 how it

._":,:I{:Il:-::n j['l T]"II_' '.-II'I.:I.] Fl.—.]:l!ir_‘l.

In the Lugz Shoes folder on the
accompanying CD, you will alsa find
two other movies that Curious

Art is an exploration, and for me, to do the same thing over and over again Pictures did for Lugz Shoes. The fles
leads to stagnation. There are many things to learn from mixing things up a bit, are called “Lugzi.mov” and

So to reiterate, I recommend trying to paint outside the computer for some of “|ugzi.avi® and “Lugzz.mov” and
vour texture creations. It is a freeing experience not to sit in front of 3 monitor “Lugzz.avi.”

and push pixels around all day.






CHAPTER

WRAP-UP: SOME THINGS TO
THINK ABOUT

I THOUGHT THIS WOULD be a good place for a entique of the work
that T have done on Axle the DuneBug and his DuneBuggy.

.. Now THAT THE PROJECT IS DONE

It 15 a good exercise, as artists, o admit, not enly to vour shortcom-
ings, but also to your successes. This industry is filled with crineism,
and some of it can be deflaning. This is not to say that it is intended
to be, bur we artists can become very attached to our work. This,
coupled with sleep deprivation and stressfully tight deadlines, can be
somewhat disheartening. In cases where we don't agree with the
criticism given us, especially if it comes from the director and you
have little or no chance to change her/his mind, it is comforting to
know that everyone on the planet has an opinion, including vou. If
you like something you've dofie and it can’t be used on a particular
project, remember it, and use it on one of your own. Everyone 1
know in this industry is . working on their own project.”

It is important to remember that everything has a deadline, and
there are very few projects that you create that work out exactly as
vou planned. It s healthy to realize that some things are “good
enough,” and you must move o1, If there is time to fix it later, then
do so. A project needs to be completed, and you must keep this in

find.
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The DuneBugs Project 15 an example of this. The following list is predi-
cated upon the fact of not having enough time. So [ ok the liberry
of critiquing my own work—to no one'’s standard but my own—and
admitting to myself, and you, my own shortcomings as well as my
SLCCES5Es,

Anyway, on with my critique,,,

® [ wanted to have more caked-on dirt all over everything. In partic-
ular, the chest, where the goggles meet the face and the headlights,

w The panels on the car body did not get to the point that I had
envisioned. [ was hoping for a more realistic look for the paneling,
such as the photographic reference that 1 provided at the begin-
mng of the exercise, The rivets also needed more texturing where
they meet the car body

| wanted o add more textural decail to his teeth to show poor
dental hygiene,

m No grease! This time 1 thought for sure that [ would be able to
have globs of grease on the mamifold and where the cables and
hoses meet the car bodv. (Mavbe next time?)

m Next ome 1o would be great to work on achieving a more con-
vincing weld on the exhaust pipes as seen on motocross bikes.

o [ wanted more convincing corrosion in general.,

s | liked how the chest turned our and would like to pursue this
kind of texturing for his face and arms.

w The fin turned out quite well, and I had a lot of fun creating the
graphics for it.

m The rires also worked out very well and definitely added to the
custom design of Axle and his “bug-ness.”

= | am very pleased by the look of the goggles. They feel and look
the way [ had envisioned them.

Well, that's some of it. Nothing 1s ever perfect. In fact, there are bits of
geometry that [ never even got to texture. | invite vou to paint and tex-
ture them to your hearts content. See the Read-me file on the CD that
tells vou where to find them.
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.~ YOUR PLACE IN THE PIPELINE

For a texture artist, it is important to be involved in many aspects/
departments of a project. CG production houses have coined the rerm
“pipeline” to describe the assembly line of artists involved in a project. It
refers to the various talents that need to be involved in a production for
its successful completion, The typical pipehne components arc:

s Modeling

Texturing

s Rigging and animation

Drynamics (particle systems, and so on)
s Lighting
Rendering

s Compositing

Each of these departments can affect the others so it is good to be pro-
sctive and know that your presence may be needed and vice versa. CCr
productions are a group endeavor, 50 be willing to help others. What fol-
lows is a brief list of what you need to know in regards to cach of these
pipeline parts.

> MODELING

Make sure that the models you receive to texture are as evenly parame-

terized as possible. As you have seen through the exercises in Chapters 7
through 14, uneven meshed geometry can greatly affect the way you do
vour job. Some modelers are not savvy to your needs, and you may need
to educate them in this area. Don't be afraid to ask the modeler if some-
thing can be rebuilt if it is unsatisfactory to you.

It is also a good thing to let the maodeler know that less dense geometry
is preferable than heavy. If you are also the rendering part of the
pipeline, you need to make sure, in some programs, that the tesselation
value is not too high. Tesselation is the process of the renderer breaking
down geometry into tiny triangles based on a number of variables. Be
yware of how dense a model is, and assess whether you need to change
the tesselation parameters by increasing or decreasing the amount of
those tesselated triangles.

321

It is a great idea to familiarize your-
self with basic modeling technigues
as you may need to solve some para-
meterization issues yourself. In cer-
tain cases, the modelers may have
finished their job a month before you
start on the project.




N THE CD

Take a look at “dustPX.mov" or
“dustFX.avi” on the CD as an exam-
ple af these effects.

DIGITAL TEXTURING & PAINTING

= You can add details to geometry by using bumps and displacements
mstead of them being modeled, as 1n Axle’s tire treads, for example,

" You can use transparency maps to create holes in geometry with-
out the modeler having to cut pieces out with expensive trims,

® You can paint in details that don't need to be modeled. For
instance, a building in the distance may be created strictly through
a texture painting applied to a plane, so windows and doors need
not be modeled, Take this one step further. If the camera never gets
close to the city in the background, its entirety can be one full
matte painting. No modeling necessary at all,

If you are an active participant in the modeling discussion you can save
them quite a bit of time. Let them know about the texture artise’s bag of
tricks for “faking” geometry.

.. EFFECTS

You may need to texture particle systems, such as dust, smoke, lightning,
or explosions, with a painted map or procedural texture, or you may
hawve to create the effect yourself through the use of textures and shaders
on simple models,

-« ANIMATION

You may need to generate a series of texture files for animation
purpases. For example, you could provide animarors with several paint-
ings of mud dripping off a character’ face instead of using modeled
mud.

& LIGHTING

Be aware that your rextures can change drasacally due to the amount of
lighe that illuminates them. Sometimes textures may have to be reverse-
engineered if thev do not look like you intended,

= You may need to create texture files or patterns for gobos {also
known as go-betweens) or cookies. These textures may be things
like window frames or patterns of leaves from a tree that get
attached to the light color port to simulate shapes thrown by jtems
obseructing the light.

= Textures may need to be created for highting effects, such as highe
glow or halo,
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.. RENDERING

At this phase, you can offer:

s Paintings that will be used as reflection maps.

s Softened textures in the distance so that the rendenng engine need
not employ depth of field.

s Textures for the Glow attribute of a shader.

Make sure your texture resolution sizes are as optimized as possible. The
larger the texoure file, the more memory and rendering times increase.

.2 COMPOSITING

Be aware that your rextures can change due to the compositors blending
options. Make sure that what you painted looks the way you want 1t to.

You also may need to generate a series of texture files for compositing
purposes. For example, if you provide several paintings showing the
stages of a tin rusting, the compositor can fade from one to the next

.o FINAL THOUGHTS

Neo matter how much rechnical know-how you have and cooperation
vou give, you can not begin to create these textures withour knowing
what you are looking for. That 1s why this book rook on the task of
teaching vou how to look at surfaces, and discern what it 1s you are
looking at. Simply, if I don't know what an oil stain looks like; how 1t
forms on metal, dried or freshly spilt, or stained on a piece of cloth; saun
or cotton, | cannot make my own grunge maps (o minic its qualities.

All the tricks in the world can’t help you if you haven’t trained your eye
to distinguish the characteristics of the materials you are wanting to re-
create, It may seem like a waste of time, perhaps; everyone knows what
wood looks like, right? 1 wall tell vou that, after thas bhook, the way your
well-trained artistic eve interprets and expresses textures will be leaps
and bounds more provocative and engaging, whether you design some-
thing in a simplistic or hyper-real style, than even your last work.,

| encourage you to get in touch with me to share your thoughts abour
this book and the artistic journey you have taken throughout this book.
I'd love to hear from you (www.tingun.com). And remember to paint!
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compaositions
analogous colors, 104-105
complementary colors, 98-102
double-split complementary
colors, 103
maonochromatic colors, 106
split complementary colars, 102
eriadic palettes, 103-104
computers, choosing one to
run vour software, 12
considerations for styles, 169
constant, 203
cool colors, 107-108
Cooper, William G, 109
creating
bump maps, steel braided
hioses, 229
bump patterns in 213, 250-251
color maps, 252-253
color variations with procedural
rextures, 268
duse with Mava'’s 31 Snow
texture, 2609-270
glass, weathered glass, 18-19
MIOTELLEs, S MOTEULS
pattern textures, 223-235
texture paintings, methods for,
206-209
tles, 237, 239-240

ey

D

Davis, Stuart, 174-175
de Heem, Jan Davidsz, 127
Stmptuons Still Life with
Parrar, 131
de Kooning, Willem
{ Woman 1), 133
de-screen function, 76
decisions about projects, 151
depth of held, storvboards,
162-163




descriptions
of an office door, B7
of green painted door, 83
of Mew York brick bundle, 79
restaurant wall, 5%
of south of France water
trough, 81
of University Avenue near
twihght, 83
details
adding with displacement maps,
234-240
beginners, 168
riles, creating, 237-240)
developing
an artistic eye, 15-16
art elasses, 16-17
examining your surroundings,
17-19
film, creating morgues with
photographs, 74
painting styles, 121-122
dialogue tracks,
storvboards, 159
diffuse channel, 201
digital cameras, creating
morgues, 72
digital television, 183
digital video cameras, creating
morgues, 72
dirt, adding, 272-273
displacement maps
adding details, 234-240
texture maps, 205
tiles, creating, 237-240
double-split complementary
colors, 103
dried mud, 285
dry and scaly textures, 245-146
Cresaem !.'"
with bump patierns, 250-251
with bump parterns in 20,
250-251
with color maps, 252-253
with maps and shaders, 254-2355
DuneBugs project, 151-152
asking guestions, 152-154
pre-production materials, 166
dust, creating with Maya’s 3D
Snow texture, 269-270

E

enviromment, examining to
develop artistic eyes, 17-19

examining your surroundings,
developing artistic eyes, 17-19

evedropper test, color
recognition, 39

Evedropper tool, color
recognition, 3%

evesight, strengthening, 34

F
fantastic style, 176-178
features, identifying most
important features, 22-23
file formats, Web, 186
GIFE 187
JPEG. 188
PMNG-24, 188-189
PNG-B, 185
file sizes, Web, 189
film, 184
film color space, 184
film stock, creating morgues
with photographs, 72
filters
Hatch Effects filter,
[Mustrator, 204
Offser filter, cling, 215
fins
final render of, 302
texturing uneven surfaces,
293-294
adding logos, 293-300, 303
Auorescence, 45
Freud, Lucien, 123, 171
Bland Carl, Nipht Portrait,
145-146

genres, 166
GIF (Graphics Interchange

Format), 186
Weh file formats, 187

hyper-real style 329

gGlass, creating weathered
glass, 18-19
goggles, creating with
procedural textures
the lens casings, 263, 263-266
the lenses, 271
the muask, 267
the strap, 26(-262
graphic style, 174-176
Graphics Interchange Format
{GIF), 186
green, psychological and
physiological effects of color,
112-113
green painted door, description
of, 83
Gunderson, P. Erik, 45

H

handmade textures,
creating, 312
The Handy Physics Answer
Book, 45
Harnett, William Michael (The
Old Cuphoard Door), 129
Hatch Effects hlter,
Mlustrator, 209
HDTYV, 183
healing powers of color, 109
highlights on car bodies, 291
Hopper, Edward, 123
Morning Sun, 125
hoses, steel braided hoses, 222
creating bump maps, 229
shaders, 230-231
HSB (Hue, Saturation, and
Brightness), 96
HSV (Hue, Saturation, and
Value), Y6
hue, 96, 201
human intervention on
objects, 29
humidity, identifying light
sources, 27
hyper-real style, 169-170




330 dentifying

identifying
appearances, 50
color texture, 30-33
histories of objects, 50
light sources, 20-27
reflections, 26
locations, 25-249
marcerials, 23-26
by smell, 26
by sornd, 26
most important features, 22-23
abject cransparency, 42-43
objects, 22
tactile qualities, 40
humpiness, 47
ravghness, 47-48
smoorhmess, 48-50
teapreratires, 46
Mlustrator, Hatch Effects
filter, 209
incandescent, 43. See also
luminance
Ingres, Jean-Auguste-
Dominique (Princesse De
Broglic), 139
intensity, color qualities, 97
interlaced fields, TV, 181-182
interviewing, 21-22
a starwell in New York Ciry,
S50=51
identifying
appedratces, color texture, 333
history of objects, 50
light sowrces, 26-27
locations, 28-29
materials, 23 26
mast anportant features, 22-23
ohjects;, 22
tactile guadivies, 46-50
luminous objects, 44-45
abject transparency, 42-43
iridescence, 45
adding to lenses, 274-275
issues with Web, 120

J-K

JPEG (Joint Photographic
Experts Group), 186
Web file formats, 188

King, Charles Bird (Poor Artist’s
{,'pr.umrﬁ}, 127

Kodak PhotoClls, 74

Kooning, Willem de, 122

L

Lambert shader, 218
adding tread to tires, 242
LeClaire, Charles (Color in
Contemmporary Painting), 93
length of shots, 154-135
lens casings (for goggles),
creating with procedural
textures, 263-266
lenses (for goggles)
adding
dire layers, 272-273
an iridescent quality, 274-273
creating with procedural
textures, 271
libraries, 5. See¢ also morgues
light sources, identifying, 26-27
by reflections, 26
lighting, moaod, 159
limmitations, 195-196
of pre-rendered games, 194-195
of working with textures, TV,
182-183
A Little Curious, 173
locations, identifying, 28-19
Lugz, projections across many
surfaces, 314=-317
Lugz Shoes, 179
luminance, texture maps, 2103
luminescence, 45
luminosity channel, 203
luminous ohjects, 44-45

M

magazines, creating morgues,
74-76
magic Wand selection tool,
image manipulation, 208
manipulating
photographs, 17
scaned rextures, 216-218
masks (for goggles)
creating with procedural
textures, 267
materials
basic materials, 38
definiton of, 20
glass, creating weathered glass,
18-19
idenafinng, 23-26
by smmell, 26
by sound, 26
pretenching to be the material, 52
Maya
3D Snow texture, 269-270)
using for procedural
textures, 258
medium, 180
CD-ROM games, 193
pre-rendered games, 193-195
rendered on-the-fly, 195-1596
film. 184
prant, 190
print color space, 190
prim resolution, 191-1%2
RGB e CMYK, 190-191
TV, 180
dipital television, 183
interlaced fields, 1871-182
limitations of, 182-183
television color space, 180-181
texcrre resolufion, 182
Web, 185
file formats, 186- 159
file sizes, 187
and mowies, 189-190
page sizes, 189
web color space, 185-186
metals, rusted metal, 21
methods for creating texture
paintings, 206-209



moire patterns, 70
monochromatic colors, 106
mood, storyboards, 157-159
morgues, 3, 57, 70
creating with magazines, 74-76
creating with photographs, 71
33mm cameras, 71
bracketing, 73
developing film, 74
digital cameras, 72
dipiral video cameras, 72
film stock, T2
Phoie s, 74
recording information, 73
scanning, 74
sty versis clowdy skies, 73
creating wich reference
materials, 76
Morning Sun, 124-125, 127
meotion blur, storyboards,
164-165
movies and the Web, 189-191)
mud, 283-284
dried mud, 285
nature, complementary
colors, 101

N-O

New York brick bundle,
description of, 79
Nicolaes Ruts, 140-141
NURBs, projections, 305
Object, 177
object transparency, 42-43
objects
adding o uneven surfaces,
205300, 303
human intervention, 29
idennfying, 22
histonies of, 30
INTETVIEWIng. See INterviewing
luminous objects, 44-45
placing on uneven surfaces,
2O8-300, 303
office door, description of, 87
Offset filter, tiling, 215
oil paints, 308

The Old Cuphboard Door, 128-129

opalescence, 45

Oppenheim, Meret, 177

orange, psychological and
physiological effects of
color, 111

P

page sizes, Weh, 189
painting
developing a style, 121-122
Sculpey imprints, 307-309
paintings
L’ Arlestenne, 10
The Artist’s Studio, 14
Auntumn's Garlana, 105
Blond CGirl, Night Porerait,
L44-140
Bouguet of Garden Flowers in
a Prrcher, 142-143
John, 164
Morning Sun, 124-127
Micolaes Rurs, 140-141
Obyect, 177
The Ol Crpboard Door, 128-1329
Poor Artists '!'_-.'n'lufﬂﬂ:’.lm'_ 126-127
Princesse De Broglie, 1 35-1349
Report from Rockport, 173
The Silver Beaker, &
Study for Morning Sun, 124-127
Su::qmr, 167
Sumptuous Stll Life with
Parrot, 130-131
Tivo Japanese Wiestlers by a Sink,
120, 171
Wiesental—CGrassy Valley, 136-137
Maman 1, 132-133
Young Woman with a Water
Jug, 134-135
paints, oil paints, 308
panels, creating for car bodies,
258-289
patterned textures
bumps, creating, 229
creating, 223-225
stee] braided hoses, 222
tiles, 225-227

Prever, Johann Wilhelm 331

Phong shader, steel braided
hoses, 230-231
PhongE shader, car bodies, 291
PhotoCDs, creating morgues
with photographs, 74
photographs
creating morgues, 71
35mm canienas, 71
brackeiing, 73
developing film, 74
digital cameras, 72
digital video cameras, 72
_ir'illf'h' .T?:‘{J-_', ?.2
Photo CDs, 74
recording Information, 73
scanming, 74
SHIHY FCFSHE r-!Li'rr-!nrjr' skies, 73
manipulating, 17
placement of graphics on
uneven surfaces, 298-300, 303
Planar projections, 248
plywood, 20
PNG-24 (Portable Network
Graphics 24-bir), 186
Web file formats, 1HR-18%
PMNG-8 (Portable Network
Graphics 8-bit}, 186
Web file formats, 188
polygons, preparing for
texturing in 3D, 245-249
Poor Artists Cupboard, 126-127
Portable Network Graphics
(PNG), 186
The Power of Color, 108
pre-production materials,
152, 166
bibles, 152-153
pre-vis maovies, 153
starvhoards. See storyboards
pre-rendered games, 193
limitations of, 194-1%5
pre-vis movies, 153
preparing polygons for
texturing in 3D, 245-249
pretending to be the
material, 52
Prever, Johann Wilhelm
(Bouguet of Garden Flowers in
a Pitcher), 142-143




332 primary colors

primary colors, 93
Princesse De Broglie, 138-139
print, 190
print color space, 1)
print resolution, 191-192
RGB wo CMYEK, 190-191
print resolution, 191-192
printing filim, 184
procedural textures, 257
2D procedurals, 257
1 E'.er‘.v:'.chtr:a]h, 257-258
adding iridescence to lenses,
27/4-275
creating color variations, 2638
goggles
creating the lens casings,
263-266
creating the lenses, 271
creating the mask, 267
creating the strap, 260-262
projecting textures in 31D,
309-313
projections, 300
acToss many surfaces, 314-317
changing to avoid stretching, 313
NURDBs, 305
projects, 245
decisions abourt, 151
DuneBugs projece. See
Dunebugs project
psychological and physiological
effects of color, 108-109, 116
black, 115
blue, 113
green, 112-113
orange, 111
red, 110
violet/purple, 114
white, 114-115
vellow, 112
purple, psychological and
physiological effects of
color, 114

Q
qualities of color, 96
hue, Y6
saturation/intensity, 97
value, 97-98
guestions
.'I.H.L'.'il'lg Elllt‘!il.il:ﬂ]?;. (] lJI.'f'l.ZI."'!'T]I:'iIIl!.!
chients expectations, 149-150
examples of what to ask, 151
What 15 the intended
mediums?, 180
TE See TV
What pre-production materials
are available?, 152
bibles, 152-153
pre=pis movies, 153
storyboards, See storpboards
Which stvle 5 appropriate?,
166-167
famtastic, 176-178
graphic, 174-178
hyper-real, 169-170
realistic, 167-164
somplified, 173-174
stylized, 171-172
Who 1s the target audience?,
178180

R

real-world examples, DuneBugs
project. See DuneBugs project
realistic styles, 167-168
recording information, creating
morgues with photographs, 73
red, psychological and
physiological effects of
color, 110
reference materials, 4
creatng morgues, J6
references sources, creating
morgues with magazines,
74-76
reflections
color recogmnon, 40-41
identfying hight sources, 26
smoothness, 45-49

reflectivity
steel braided hoses, 230-231
texture maps, 204
Rembrandt, Harmensz Van
Rijn (Nicolaes Ruts), 141
Report from Rockport, 175
reproduction rights, 75
research
asking guestions to determine
client’s expecracions, 14%9-150
questlons. See questons
responsibilities of texture
artists, 7
restaurant wall, description
of, 89
RGB, 190-191
Richter, Gerhard, 123
Wiesental— Crrassy Falley, 136-137
Riven, 193
roughness of objects,
identifying, 47-48
Rubber Stamp tool, tiling, 215
rusted metal, 21

S

salt stains, 285
saturation, color qualities, 97
scanned textures, 213-215
manipulating, 216-218
Ii]ilag, 215-216
scanning, creating morgues
with photographs, 74
Sculpey
creating rextures, 306
painting textures, 307309
SDTV, 183
secondary colors, 94
settings for storyboards,
155-156
shaders
and chest textures, 312-313
creating dry and scaly rexrures,
234-235
Lambert shader, 218
adding tread to tires, 242



Phong shader, steel braided
hoses, 230-231
PhongE, 291
texture maps, 206
shades, 106
shadows
cast shadows, 41
color recognition, 40-41
coal colors, 108
shots, length of, 154-155
The Silver Bealker, 6
simplified style, 173-174
smell, identifying materials, 26
smoothness
of objects, identifying, 48-50
reflections, 48-40
soltware
2D paint and illustration
Progrms, 10
31 modeling and anmmation
programs, 1{)
313 paint programs, 11
choosing computers to run your
software, 12
programs used throughout this
book, 11
sound, identifving materials, 26
south of France water trough,
description of, 81
special effects, storyboards,
165-166
specular highlights, 48
specularity, texture maps,
202-203
split complementary
colors, 102
squinting, color recognition,
34-35
St. Stephens Cathedral in
Budapest, 106
stairwells, interviewing a
stairwell in New York City,
50-51
staring, color recognition, 33-34
steel braided hoses, 222
bLI]T'IF' 'II'IHF:"--. ':"I'{'.'.I.E'i['IH. 22‘]
shaders, 230-231
storvboards
board-a-matics, 154

what you can gamn from them,
153-154
close-ups, 159-161
depih of field, 162-163
diclogue tracks, 152
length of shots, 154-155
mond, 157-159
motion by, 164-1635
moving cameras, 163-164
seftings, 1 55-156
special effects, 165-166
time of day, 156-157
straps (for goggles), creating
with procedural textures,
260-262
strengthening eyesight, 34
stretching, changing
projections, 313
styles, 166-167
client’s impressions, 178
considerations for, 1649
fantastic, 176-178
graphic, 174-176
hyper-real, 168-1710
realistic, 167-168
simplified, 173-174
stvlized, 171-172
styvlized style, 171-172
subjects, choosing subjects for
art, 123
subtractive colors, 94-96, 190
Sugar, 167
Sumptuous Still Life with
Parror, 130-131
sunny skies, creating morgues
with photographs, 73
surfaces, projections across,
314-317

i
tactile qualities, identifying, 46
bumpiness, 47
roughness, 47-48
smoothness, $8-50)
temperatures, 46

target audiences, 178-180
television color space, 180-181

textures 333

temperatures of objects,
identifving, 46
testing tiles, 224
texture artists, responsibilities
of, 7
texture maps
bumps, 204
color, 201
displacements, 205
lununance, 203
reflectiviey, 204
shaders, 2046
specularity, 202-203
transparency, 202
texture paintings, methods for
creating, 206-209
texture resolution
and film, 154
and TV, 182
textures
3D Snow texture, Maya,
269-271)
basic textures, 63, 710
car bodies, See car bodies
chest textures, 305
creating Sculpey textures, 306
painfing Soulpey rextures,
F07-309
profecting w30, 309-313
shaders, 312-313
definition of, 20
dirt, ;14_1111'1:% ].:'I"_:,"-ET!'l ol 272213
dry and scaly, 245-2406
creating bhump patterns in 2,
250-251
reating color maps, 252-253
firtal maps and shaders, 254-255
handmade textures, creating, 312
patterned textures
creating, 223-223
areating bumps, 229
steel braided hoses, 222
tiles, 225-227
plywood, 20
procedural textures. See
procedural textures
projecting in 313, 309-313
projections across many surfaces,

314-317




334 textures

rusted metal, 21
scanned textures, 213-215
maniprlating, 216-218
weathered glass, creating, 18-19
texturing

pn;:-]\.-'gf_'um., pn‘.p:;ring for tex Lm'i]‘.l;."r

in 303, 245-249
tiles, 225-228
uneven surfaces, 293-294
adding logos o, 293-3(4), 303
color maps, 303
Thomson, Tom (Autumn’s
Cearland), 105
tiles
creating, 23T7-244)
esting, 224
texturing, 225-228
tiling
CMiset hlter, 215
scanned textures, 215-216
time of day, storvboards,
156-157
tires, adding tread to, 234-240
with bump maps, 241
with color maps, 240-241
tools
Evedropper tool, color
recognition, 349
Roubber Stamp tool, uhng, 215
translucency, 43
transparency
of objects, 42-43
texture maps, 202
tread, adding to tires, 234-240
with hllTI!Ih HAps, 241
with color maps, 240-241
triadic palettes, 103-104
trompe-1“oeil genre, 122
TV, 180
digical television, 153
mterlaced felds, 181-182
limitations of working with
textures, 182-183
television color space, 180-181
texture resolution, 182
Tiwo Japanese Wrestlers by a Sink,
120, 171

i
.

u-v.

uneven surfaces, 293-294
final render of fins, 302
]ugcnﬁ, :i-:‘]r.ii:n'!jr to, 2953001, 303
placing logos on, 298-30H1, 303
texturing color maps, 303
Liniversity Avenue near
twilight, description of, &5
UVs, 245
adjusting, 245-249
value, color quahities, 97-98
Van Gogh, Vincent
(L'Arlesienne), 100
Van Rijn, Rembrandt,
Harmensz (Nicolaes Ruiz), 141
Vermeer, [ohannes
The Ariists Studio, 14
Young Woman with a Water
Jug, 135
violet, psychological and
physiological effects of
color, 114

W

Walker, Dr. Morton, 109
The Power of Color, 108
warm colors, 107-108

weathered glass, creating, 18-19

Web, 185
tile formats, 186
(I 187
JPEC, 188
PNG-24, 188-189
PNCG-8, 188
file sizes, 189
1ssucs with, 1490
and movies, 1E9-1090
page sizes, 139
web color space, 185-186
Web color space, 185-186
Web-safe colors, 185-186
white, psyvchological and
physiological effects of
color, 114-115

white card test, color

recognition, 38-39
Wicsental—Crassy Valley, 136=137
Homan 1, 132-133

Xz

vellow, psychological and
phvsiological effects of
color, 112

Young Woman with a Water

Jug, 135




ABOUT THE AUTHOR

Owen Demers has worked as an illustrator, graphic designer, 3D artist, and art director for

a number of commercial and professional studios in both traditional and computer graphics.

He has worked on many award-winning projects including the animated short Bings, where

he was the lead rexturing and lighting T He currently works as a 31 artist and art director
in New York. Owen’s web site 15 wwwi tingun. com,

CONTRIBUTING AUTHOR & EDITOR

Christine Urszenyi has worked as an architect, art director for film studios, and furniture
designer for professional studios. She 1s currently based in Toronto, Canada, and is working
an her own writing,

DEDICATION

1o my parents, for your recognition and encouragement of my artistic talent, and to the rest of
my family for your continuous support.

This is also dedicated to my very first painting teacher, Beth Nyaradi, whose love for painting,
her generosity of spirit, and patience, lifted me over the hurdles of technique.

.4



The voices that
matter in a world

of technology.

/ M
LIGHTING &
RENDERING

[ df

h- . ERF MY fikk

Inside 3ds max 4
Kim Lee, et al
1588 D7 35710845
£49.04

Jds max 4 Magic
Sean Bonney, et al
[san; OF 35710837
H45.00

3ds max 4 Media Animation
John Chismar

Isan; 0735710597

£49 09

[digital] Lighting & Rendering
Jeremy Birn

58h; 1562058548

H50.00

B - BN

TEXTURING
& PAINTING

[
L= 28 WEN FEMLEES |
| |

[digital] Texturing & Painting
Owen Demers

Isan: 735709181

$55.00

[digital] Character Animation 2
Volume |: Essential Techniques
George Maestri

58K 1562059300

$50.00

[digital] Character Animation 2
Volume [I: Advanced Technigues
George Maestri

sEn: 0735700443

S50.00

New
Riders

s mas b
MEDIA ANIEMATION

Gaorga Moastri

www.newriders.com




aditi it ea L]

TEXTURING
& PAINTING

It vou work in 31X vou must have this book. More than

a compendium of echniques for the rexture professional,

[digital] Texturing & Painting zets to the heart of bemng an
artist in the digital realm, With this inspired guide, you'll

learn to translate the environments you experience into
an expressive, complete digital sevle:

® Study and describe materials and their textures m the
real world

B Avoid the seducton of rechnology as you explore the

traditional techmiques and artstry of panting masters
throughout the ages

B Differentiate surfaces by their textural qualities, such as

color, reflections, and wear and tear

. L g Y - [ -] i { ate: '.; 4 L i ir i r. -
Owen Demers has worked as an illustrator, graphic designer, 30 artist, Build materials and textures through digiral

R techniques combined with the use of mraditional

in both traditional and computer graphics. Among his many award- mediums

LAEERET L iects isth imated = f E e I el Fe we 1 : - = e ;

bl Sl L e g ”-T_ animated short Bingo, for which he Pet the B Bring wireframes to life through detail and color
lead texturer and lighting TD. He currently works as a 30 artist and

art director In New York. B Create vivid seenes and beautiful surfaces

Christine Urszenyi, contributing author and editor, has worked as an
architect, art director for film studios, and furniture designer. She
currently works as a writer in Toronto, Canada.

SERIES EDITOR: George Maestri is a writer, director, and producer 555.00 USA / 581.95 CAN / £42.99 Net UK (Inc of VAT)

in hoth traditional and computer animation, including work with
Warner Bros.”, Disney”, and the Kids' WB.

5 ] 'n_l L' rl
Category: Graphics/30 —Design/Graphics
Covers: 3D Texturing
"Ell.l User Level: All Levels | ‘
2 g "780735"709188

ISEM O- ."" ¥=0998-1

. www.lingun.com g _
nldEI'S www.newriders.com 52064




	[  D i g i t a l  ] Texturing & Painting
	Overview
	Table of Contents
	Introduction - What is a Texture?
	Chapter 1 - The Fine Art of Seeing and Dissecting
	Chapter 2 - Reference Materials, Textures, and Practical Stuff
	Chapter 3 - Color Theory
	Chapter 4 - Paintings
	Chapter 5 - Making Decisions
	Chapter 6 - The Project: Technical Preparation
	Chapter 7 - The Bandana: A Simple Tile and Scanned Texture
	Chapter 8 - Steel Braided Hoses: Small Tileable Textures
	Chapter 9 - The Tire: Adding Detail with Displacement Maps
	Chapter 10 - Axle's Face: Texturing Polygons
	Chapter 11 - The Goggles: Procedural Textures
	Chapter 12 - The Car Body: Complexity of Texture
	Chapter 13 - The Fin: Texturing Uneven Surfaces
	Chapter 14 - Axle's Chest: Sculpting, Painting, and Projections
	Chapter 15 - Wrap-up: Some Things to Think About

	Reading List
	Index
	About the Author
	Back Cover


