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Introduction

3D. It's everywhere. From stereoscopic movies to online logos to billboards
along the side of the road, chances are, even today you've seen 3D content.
In recent years, 3D has gone from a specialty (and sometimes gimmicky)
afterthought to a staple of the creative industry. The products you use were
visualized in 3D before being manufactured, the streets you drive down are
likely flanked by buildings that were previsualized in 3D before being built,
and often the street itself (if it's recent) was created in some 3D software
before construction was begun. And of course, all of this is in addition to the
ubiquitous presence of 3D in most every form of entertainment and in every
form of digital entertainment.

Like many new forms of digital art, at the beginning, the technology was
instantly available to everyone, but the on-ramp was steep and often difficult
to ascend. The area was flooded with hobbyists who could get their hands on
the software, but continually produced uninspired work. This happened in the
professional world as well - for all the never-ending genius of Pixar and the
nice work of early Dreamworks, there emerged as competition, some really
poorly conceived and even more poorly executed feature films that really
besmirched the hallowed artwork of 3D animation.

Now, after many years, viewers have become more discerning in what they
consider “good” 3D and 3D animation. Reviewers for games are no longer
dazzled by the fact that games are 3D, but they start making real commentary
on the artistry and efficacy of modeling, style, and animation choices. Movie
reviews have become incredibly discerning, and substandard technique

in modeling and animation is quickly caught and called out. Animation
consumers have come of age.

Benefits and Drawbacks of
Tool Sophistication

This is good and bad for animators or aspiring animators. It's great because
as the consumer’s eye for animation has grown in sophistication, the tools
that allow for the production have grown increasingly robust. This means
that there are many very powerful toolsets that have allowed for further
power, faster, and at a lower skill set. From the early days of having to use the
command line to create a cube, the current click and drag to get full cloth
dynamics and fluid integration into a project is a huge leap forward. However,
the bad news is that viewers of 3D are simply less impressed with another bit
of dazzling technology — they demand a compelling story and a deft touch
in handling the visuals of any project (game, TV, film, web, etc.). The days of
blindly dazzling effects are over — consumers are just too savvy.
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What this means is that the most successful 3D projects will come from people
who have done a lot of work beyond the technical - people who have studied
light, composition, form, and movement (just to get started). Often times,

this comes from formal training (college, university, art school, etc.), but not
always. There are clearly folks who are able to intuitively produce products
that show these skills, and others who gain these skills in the old fashioned
way - through reading and immense amounts of sweat equity to grow the
skills themselves.

Having said this, no matter what the art and composition skills of the artist
are, without knowledge of how to use the tool - the skills will never have a
chance to be put on display. So in addition to traditional skills, the competitive
3D artist of today also must understand the tools — and how to use the tools
to convey their knowledge of story or art. This book is designed to assist in
getting into dynamic, complex, and very powerful tools faster, so that great
artwork can find a visual voice and great work can be produced.

Who's It For?

With the goal of this book being a facilitator to help the reader gain a new
instrument in your tool chest, it’s worth while pointing out that there are
multiple situations in which this book can be effective:

Hobbyist

So you've loved the 3D work that has evolved in recent years. It seems like
magic, and more importantly, it looks like fun. The 3D hobbyist market has
become increasingly sophisticated in recent years. There was a time that a bit
of Bryce and some simple Poser satisfied the weekend 3D warrior. But those
days are past for the most part. Today’s hobbyists - like today’s consumers -
know that there is much to partake of in the 3D world and want to get into
the craft deeper more quickly. If this is you, this book has many sections that
will get you up to speed (well beyond a dabbler) in a hurry.

Because each chapter starts with some background information, it will help
those of you without a technical background in 3D graphics to get a chance to
understand what the core ideas are before diving into the tutorials. However,
since the book is full of tutorials, you will very quickly be “doing it” - creating
3D, and producing work that will be fun to show off and fulfilling to create.

Student

I've been teaching 3D for a long time (almost 15 years now), and | have seen
a lot of students come through my programs, classes, and curricula. | know
how students learn 3D and how some of the concepts come quicker than
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others. | also know that different students learn in different ways. Some learn
aurally — they listen to a lecture and they grasp the idea and are off the races.
Some learn visually - they watch the demo and seeing is learning. Still others
find that careful listening and visual learning is a good start, but that some text
helps cement the concepts — and a tutorial helps move the “I saw it done” into
the”l just did it, and now | understand it

This book is heavily tutorial based. It's chock full of step by step pages of “do
this and then do that." For students who are using this as a textbook, or as a
supplement to in-class instruction, be sure to take a moment and ask yourself
“why?”Why is the author having me do this now? What's the goal behind this
collection of steps? And most importantly: How can | use this technique in my
own work? Do this and the book will be much more than just a collection of
steps — and become a platform to creating your own projects.

Teacher

Hopefully you're out of a college or university program in which you did
extensive 3D training and you're looking for a book to allow you to learn/teach
a new technology to supplement your current skills. If this is your situation,
this book should move quite quickly for you, and you might be able to skip
past most of the theoretical discussions at the beginnings of each chapter as
you learn to translate your current vocabulary into Maya-speak. But, if you're
not (and this is the case at most middle schools, junior high schools, high
schools, and even some colleges and universities), this book will be of great
help. The “Whys" of 3D are covered in every chapter. It's critical — especially
when attempting to teach this stuff — that the core ideas and principles are
understood. 3D is deep and goes way beyond hitting the right tools at the
right time. The questions that come up in class — and the dark alleyways of the
software that students wander down - demand an understanding of what's
really happening behind the GUI.

For you, the descriptions of the technology at the beginning of every
chapter and tutorial will be critical. Be sure to read those parts carefully

and take a careful look at how those ideas are being illustrated through the
course of the tutorials. The tutorials all have a pedagogical goal that goes
beyond just following the tutorial recipe. Grasp that goal and it will speed
your mastery of the tool and allow you a firm footing upon which to lift your
students.

Book Organization

The book has nine chapters. These chapters are split up into the basic steps of
3D creation: Modeling, UV Layout, Texturing, Lighting and Rendering, Rigging
and Skinning, and finally Animation. Each of these chapters will begin with

Xvii
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some discussion of the core ideas of that corner of the 3D creation world.
Some of it is theoretical, and much of it is metaphorical. The idea is to make
sure that the concepts are introduced before getting mired in Maya's imple-
mentation of those ideas. After the Introduction, there will be several tutorials
designed to illustrate how the concepts work.

These tutorials will be the bulk and meat of the book. Detailed instructions will
be given on how Maya works and how to work with Maya’s power and around
Maya's eccentricities to create great products.

Appendices

Occasionally, there will be a technique that is a precursor to a collection of
tools within Maya which may get in the way of a smooth flow of ideas in the
text — or simply be out of the scope of the tutorials. In these cases, appendices
have been created for some quick reference. You may already know these
ideas from past Photoshop work or work in some other 3D package - but they
are there in case you need them for reference.

Homework and Challenges

The real goal of this book should not be a successful completion of the tutorials.
Itis true that these tutorials can be an important tool in learning Maya; but they
are the means to an end. The end is (or should be) creating your own projects.
If all you can do after finishing the tutorials is do the tutorials again — the book
has failed. Making the “great leap” into your own production is the real aim here.

To achieve that goal, each tutorial has a few short challenges. If this book is
being used as a textbook, they could be great homework assignments - but

if you're self-teaching and using this book to get up to speed with Maya —
consider these challenges from me to you. They will help you determine if you
have really grasped the ideas presented in the chapter or if the chapter should
be reworked. If you are able to successfully complete the challenges - it’s
likely you've mastered the concepts presented and you're ready to move on.

Of course, you can skip these all together - but I've found that students who
tackle these are more likely to be able to retain the ideas of the chapter when
they have applied them to these mini-problems as they go along.

Why?

More important than knowing what to do next is knowing why to do it
next. Throughout all the tutorials, | will be taking time to talk through the
"whys” of that step. Although you could just skip over that narrative and
continue onto the next step, take some time to look that over. These parts
of the text will help to explain the method to the madness of the tutorials
and help to ensure that you are getting the most out of the tutorials.
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FIG 0.1 Options are available for
some tools and will be represented
with a square.

Tips and Tricks

In addition to the Why? sections of the text, there will be other sections
that help you to make more effective use of Maya'’s workflow. Sometimes
these sections will include hints as to workflow, other times they will
remind you of keyboard shortcuts. In all cases, they aren’t critical to the
tutorial, but can certainly help you work smarter.

Warnings and Pitfalls

Maya is powerful, but it can be a little like weeding your garden with a
backhoe; it can simply have too much power. Similarly, it is such a complex
tool that it can have too many options for some of the simpler tasks. The
Warnings and Pitfalls sections will give you the heads up on problems

that are often encountered by new Maya users. These are born of many
years of teaching Maya and hopefully will save you from many hours of
frustration.

Other Conventions

When text is to be entered into a text field in Maya, it will appear like this (in
Courier) in the book.

Maya has several different modes that allow the user to do different things.
Of some considerable confusion, this means that certain pull-down menus
are only available at certain times. We will talk more of this, but the mode will
always be listed before a bar (|). So, “Polygons|Mesh > Combine” means to look
for the Combine command in the Mesh pull-down menu, which is only avail-
able in Polygons Mode. Much more on these various modes later — but don't
be looking for a “Polygons” pull-down menu (it doesn't exist).

Some of Maya’s tools (that are available with pull-down menus) have options
associated with the tool. This is indicated with a little square after the tool
name in the pull-down menu (Fig. 0.1). If we need to access the options in

the course of a tutorial, I'll indicate this with (Options). So, “Polygons|Mesh >
Combine (Options)” means to be sure and move the mouse out to the options
square in the pull-down menu so we can change some of the settings on the
tool before the tool is finalized.

Extrude

Xix
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What You'll Need

Maya will really run on any relatively recent machine; although there are
certainly better machines than others. For more information on specific
recommendations, be sure to read Chapter 2 to see what to spend your
money on if you don't have a big machine.

One note here though: Regardless of which platform you are running on,
make sure you have a good three-button mouse (or a two button mouse with
a scroll wheel that will act as the third button). I'm a Mac fan (also a PC fan), but
Apple’s long-time insistence on a single button mouse was silly. I'm still not a
fan of Apples Magic Mouse either - yes, | know it has a bazillion buttons and
the whole mouse is a multi-touch sensor and yes | love it when using things
like Final Cut Pro, but for Maya, | have a blasphemous three-button Microsoft
mouse connected to my Mac. You PC users out there are probably already in a
good place with your mouse. Make sure that all three buttons work.

Other than a recent Mac or PC and this book, obviously you'll also need Maya.
The tutorials covered in this book were made using Maya 2012; however most
of the techniques have been around a long time and could be done with
earlier versions of Maya as well. If you don’t have Maya yet, be sure to go grab
it at http://usa.autodesk.com/maya/. There is a free trial available and if you
are a student there are particularly generous options (as in free); just enter
“Education Community”in the search field at Autodesk’s site.

Conclusion

So there it is — or here we go. Make sure you've got a computer, Maya, and this
book and the beginning of the 3D journey with Maya is afoot. Now that we
know the conventions of the text, let’s look at how animation works and how
we can think of Maya fitting into all the areas of this workflow. Please be sure
to visit the book’s web site, www.GettingStartedin3D.com.



Contents

Acknowledgments........coeeeiiiiieiiirieirniecaseiaieitncnsenanes xiii

INtroOdUCtioON. oo v vvrtieneiinneeentaseasessosesssssssssssssnssconnsans xXv

Chapter 1: Animation Workflow.......ccciviviiiiiiinaniiinsasisnssass 1

HIGh-REZ 3D ..ttt ettt et e e et 1
LONREZ ZM, o e.5.5.5 00w e RS TR e B R AT o s B S o TGS e 3, TS i 2
L'} (o101 1) M P R R T 3
An Idea, a Sketch, Lots of Research, and New Inspiration .................. 3
ReSEANCH 5 5 5 s smnmwains & sovssemmnsins o5 bamema i s ¥ o7 omies o595 Bosmnma s 4
Modeling e « s sriasanas s snesmnsss s s rimeasnssss s 588 maennes s i o6 neesim 5
UV LaYOUL: vt s soumsiimen s s spamsmimss.s s 5. comamanons + s § Somasaimss § s 5 saasum 6
TOHRUTE cesiis 2 5 5 awiinines s & 5 Sanmmamins & § s SuEREwana 4 5 ¢ & FaoHETsEni 3 o § § Eaaainss 7
Rigging and SKINDING « « s v ssiermwsss ¢ 5 seammassnss 3 ¢ s spismpisees s s wpsisaess 7
ADTMAHION 5154 & s wsmsmnnnes ¢ 5 5 pusmeansss o 5 s oawpeanan € 5§ FESERIENSEES ¥ ¥ FHUMILA 8
Lightingand Rendering........couuuuiiiiiiiiiiiiii i 9
Flexibility in the Process. .......o.uvuuiie i 10
[T Tl (Vo 1
Chapter 2: Maya Philosophy ...... aidiie wrew Dedids oBlNa § AEIRRSE 1 b 1S
ABit Of HIStOrY . .ottt e e e 13
SOWhAt IS 2. . o e 14
WhatYouNeed toRUN It ...t 15
PrOCESSON: .55 2650 STt s S TR 5w S T ATRBTe 568 5 3 S B8 15
MEMIONY s i s s sommssummnnn sammeans s s dressissss s s e 15
VIEO ProCeSSON. .« s « sasimsimins s vimwsennssss ssbaeessnssssaorvionesses 16
MONIEOT . sroisivsssms s swaininisms s s s sassmuemanss s ouEeesmess s EmEmmsewss 17
Three BULtON MOUSE ussimssin s s o suismingss w5 camisiomivistios s ¥ nmasuss s o es 17
(@] Tel [V o 17
HOW Maya “THhinKS". . ..ottt ettt e et e e 17
INCEITACE:: ¢ coimvnanns s s v smomnms s 945 S amamang s 5 5805 aramames s ¥ 5 smsisimsn s o 18
VIEW PANElucive s v 0o comesssramisns s o msassosie s wsssianisiss $ sashsasis s s 19
TOOIBOX .ttt e e 26
Tutorial 2.1 Tool Box Exploration ...........oveuneiiieiiininiinennn.n. 26
TheMOVETOO! .. u.uiiitiiiiiiieeetiieeetnieareteeeernnnnnnnnannns 27
The Rotate TOO : i sawswsiis s s v suwvommsnss s sameamssmis s iapaasmienssse 28



Contents

The Scale TOO! ... s 29
Power of Maya’s Selection System...........covviiiiiiiiiiiinneinnnes 30
LassOTOO . i s sesumasss i s s susemennss s sawsmaboss & s aserasies s s sxaaves 30
AdJUsting SeleCHIONS s« s s ¢ 5 s sussmainsss s oswmamessss s asapmses s s s sasiun 31
Objects versius/CoMPONENTS. . v« sesuemsss o s smmornns s s vassswenesy y conssms 32
Paint Selection TOOI . . .. e ettt e 34
Soft Modification TOOL. . ... v vttt 35
Universal Manipulator ..........uuuiiiiiieiiiiii i 38
Show Manipulator Tool and Last ToolUsed .........c.ccoovviiiiiinnn. 39
Keyboard ShOrtCULS. ... vve ittt 39
Chann@lI BOX ... v viviiiiiiieiiiiet i 39
OUHINET 0055550 o005 518 BT 015,005 5105 5. LS L TS TR B SN A o TS ST 40
MOAES o i i i cuarasannmeissssnamissss i 5 nnsenms s s bemmeines s  saaseees 41
Interface WrapWUpiuwsss s 555 5 mosiosnmss s 65 sumemins s 58 S ss@manes s ¢ ssmmas 42
PrOJEEES: o s « o s vamivasionns s § 1 5 oasimoniame s o 6 9imeses 65 5 ¢ AR S §s 0 weEERIS 43
Tutorial 2.2 Setting Projects for “Escaping the Madness”............... 43
CONEIUSION icisiimsaisin s s s savmmmmnas § s samEmEEREs § FesEEERBRSS § HoRVETTEES 46

Chapter 3: Architectural Modeling «....cvvvviiinnininnsiinnnnnnnniane 47

vi

The POIYGON s s & 5 5 somsignmien o 8 & 5 sammmuls s 8 ¥ yusseese s 4 s ¢ s § 47
P 48
Traits Of POIYGON . . ..ottt 49
(0] e TV 50
Modeling Modes .......uuiiiieiiiiie e 50

Escaping the Madness .. ......oovvieriiiiuiiiiiieeiee et 51
GatheringResearch. ... 53

Tutorial 3.1 Architectural Polygonal Game Modeling:

EScaping the Madness .. ....ooevieeeeuiiieeiieie e e eeaens 54
Settingthe Project.........ooiiiiiiiiiii i 54
SaviNng aNeW SCeNE .. .oiitiii et 54
Laying the Foundationi...sss «s < s svasassss s a5 s ommuanmss o3 s s asmmams s s 55
Roughing OuttheScene............ooiiiiiiiiiiiiiiiiiiiiiie i 57
Scaling and Positioning the Walls with Snapping ..................... 61
DA GG 5,750,053 500 8w ncscosssss TS 15 8 FTRTSTR e T 62
BOOICAN acvisin.iisis 3 smame s i.5.0.0.5 FREATIE 15,3 OVEESASREN SV EDTRREAS 4TIV 64
Component Level Editing .« « - « cospsinsimes s 5 ¢ nawmmnsns ¢ oo s aswassins i s s 66
EXtruding POIYgONS . . ..ottt et e 67
CONCIUSION L ..ttt ettt 82



Contents

Tutorial 3.2 Prop Polygonal Game Modeling: Escaping the Madness. ....... 82
Creating an End Table. .« . v o vssmaniis e vsssmonnmins o i ssmunnsss s samsaes 83
Constructing the Frame, . . «vsuncues s s somsanmesins s sonsmes s s s s svames 88
InsertEdge LOOP TOON: .« u csssswmnsnssssuusmmmsnssesssasmonises sswmmms 88
(@ =TT [T N 91
51 o o T 91
BEVEL . .. e 97
CoONCIUSION ..ttt e 101

Tutorial 3.3 NURBS Modeling in Architecture. ...........c.coovvviieinnn... 101
CUrves (SPINES)..cnms 555050000050 mEwEmasss S ARG T A TG 5 102
AU 7 & (L AR S S R PP P RE SS P e Co S SETTR e WO spprr. PV S 104
SIOOEN) 555 summrnanans s veTTReTs I3 § INTHESERE 5 R ERTORI N LSS 108
NLIBBSFar THm wa.cuis s s vanmwenss v & armaesonsgs § § (0uamooesa i § SLames 110
IMPOYL: < 5 5 nmwmmnns « ssamasnmgs s K ramsmog 55 § Selumeesem § § 5 armasis 116
Conclusion! cusesmsnis s sarmsweims 3 7 45 FFasaaas s + § LETERESERRAL | §EHRESES 117

HOMEWOTK: « : ¢ vamsmisins & « s uarsiominns 8 s ¢ samsmsmig s § « § sasisemeens s o & saesise 118

Chapter 4: Organic Modeling ........ T SE— esiorae s ...119

Tutorial 4.1 Game Character Modeling. .....ovvvvsviviiiiiiiiinennienins 120
SOMNE NOLES sornvnisns o s ssmmmnaiins s s sssmmamanae s s osssmemamnds o & §swsona 120
GEttiNG StArted . . .. v ettt e 121
Image Planes and Setting Up toWork ...........covvviviiieeiinnn... 121
Disblay = £ 126
Create Polygon Tool. ....coviviiiiiiiii i 127
Merge to CoNTEN ...t ee ettt e e 129
Creating Dynamic Mirrored GEOMEtry. ........oovvunveevnneeeennnn.. 137
Sculpt GEOMEtry TOOL. ..o et 148
Soft Modification Tool: s s ssssssswinsumsvis somaymamei oo s swsmsmive s « 149
Append to PolygonTOOl a:css s cavsemnsssvss samnmunsss s rmussinsased 152
Interactive SPHtTOO! «usmns s o susmemns s s ssmaminmis v o s sasmmmmiasss 153

[T o] A CT=ToT 4 T 5T 174

(@0 g ol (U1 o 176

HOMeWOTK: s mmmmmms e emn. s sam i pm 45858 e i s 177

Chapter5: UVsand UV Layout ......ccuvueneieneenecnnnesnsnsnsnanes 179

DIV s v ciommni s o B S B e A B S o IS A R IR 180

UV Texture Editor ......ovuenieiiii et 180
Maneuvering with UV Space . ......ooviiiiiiiiiiiiiiiiieiiaennnns 180



Contents

UV Texture Editor Interface. ........ooovvvviiiiiiiiiiiiiinniiiniinan, 181
Selecting ComMPONENTS. ... ovvue ettt eerie e eeiaienneesnns 181
Shells, i isusimisamssissisanasmwmnss s e ssonemess s saswomimesss s sasoas 182

UV Maps, Snapshots, and the Purpose for It All............covviiiinnnn 182
PrOJRCHIONS :uumwnuwens s susmmemnm o sn s assusmms s« o eamsaeniss £ s ysmsi 183
GEEHNG 10 . - wosmemunans s osssvmwnmas s IEEEEse 05y HosTEEA e AR 183
Tutorial 5.1 UV Layout for Architecture and Level Design................ 184
Dummy Material. . ....ovuiieeeiin i 185
Automatic MappiNg . ....uvvueiiiiiiiiiii i 188
Planar MapPing. ..o e eeeiera et ee et 190
Sewing and Moving and Sewing UVEdges.............ccevvuuieann 192

N S A SENOES, v 5.5 7 525050 T T S5 AT 5 25 95T 55 R TSR 196
CUtUV Edgesisumssiiss s s s s ssmimmnni s & 5 5 aammems s 15 b oimemane s s s o ossoms 197
Saving OUE UVSNaPSHOL «ywssmaicny s s somsmasan ¢ 5 v oasmamans § s 5oseamans 198
WIaPPING UP sssoasnis s 5 onmmmssmuss o v ssmsmsmonivs » v ansmmainess ¢ v ssammee 200
CONCIUSION vissssiawan s § 5 svsmlsmsiaimass cosswamnie s v o sapisiasess s viampmses 201
Tutorial 5.2 Organic Form UV Layouts. .. .....ovvireviiiienennneeennnns 201
The Head «:usuuawans s s 1 susmmamssas « vasumwanmes s o psspmamess s v swsame 201
Cylindrical Mapping .. ..ovuiviie e 203
SMOOtNUVS ... e s 204
Refining the Face Region. .......cuvvieiiiiiiiiiiiiie i 207
Half the Work, Twice the Results. ..........ccovvviiiiiiiiiiiniinennn.. 212

T ol = = P E 212
The Belt and More Cylindrical Mapping.............ccvvveviieeeeenn.. 214
Cylindrical Mapping Revisited. .. ......cooviiuiiiieeiiiiineiiiiananns 215
TREBOOE rvsicivminms.5.5.5.5 5 rvisseains 5.5, 5 SRS ARHARA. SRS 15,8 b RIS TATS 216
Chests, Backs, and Planar Mapping..........evvuiiiininneiniennnnnns 216
HANAS . ummmmss snns s susmsamens v s vassesmuns s s sassmmas s s vasvosse s 217
MiSC. ClEANUD. « ettt ettt e et e ee e 218

I T ORI 155770515, ST, 5.5 AT 5.5.5.8 BT o T8 ST TS ST WTRTSTS 219
Scaleand Orgamize: « suswsmm s v vanmonses s ss s sveass s 3 s 8 saviaensses 221
CONCIUSION. s-vwsws s 5158 s mamommannics 375 65 memmmne s ¢ o ¢ CEBERAEHD 155 ¥ o EHE5 73 223
WHAL'S NEXE. ..t 223
HOMEWOTK. . .o 223
Chapter 6: Material Creation and Texture Painting ..........cco0uueee 225
NOMENCIATURE: 1c0s 5.6 s.isimmanmans o000 o smmine s dateseneiernie s sTe s misiorm A TaTs 225
TREHYPETShAAR . s v s wsssasmussssmamsmsaikess s sassmamias s sasmmemsa s gass 226

viii



