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Dear Reader,

Thank you for choosing Mastering Autodesk Maya 2014. This book is part of a family of premium-
quality Sybex books, all of which are written by outstanding authors who combine practical
experience with a gift for teaching.

Sybex was founded in 1976. More than 30 years later, we're still committed to producing consis-
tently exceptional books. With each of our titles, we’re working hard to set a new standard for
the industry. From the paper we print on, to the authors we work with, our goal is to bring you
the best books available.

I hope you see all that reflected in these pages. I'd be very interested to hear your comments and
get your feedback on how we’re doing. Feel free to let me know what you think about this or
any other Sybex book by sending me an email at nedde@wiley.com. If you think you've found

a technical error in this book, please visit http://sybex.custhelp.com. Customer feedback is
critical to our efforts at Sybex.

Best regards,
Neil Edde

Vice President and Publisher
Sybex, an Imprint of Wiley
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Introduction

The Autodesk® Maya® program is big,. It is really, really huge. The book you hold in your hands
and all the exercises within it represent a mere sliver of what can be created in Maya. Mastering
Maya takes years of study and practice. | have been using Maya almost every day since 1999,
and I'm still constantly facing new challenges and making new discoveries.

This book is meant to be a guide to help you not only understand Maya, but also how to learn
about Maya. The title Mastering Autodesk Maya 2014 implies an active engagement with the soft-
ware. This book is packed with hands-on tutorials. If you're looking for a quick-reference guide
that simply describes each and every button, control, and tool in the Maya interface, turn to the
Maya documentation that comes with the software. This book is not a description of Maya; it is
an explanation illustrated with practical examples.

The skills you acquire through the examples in this book should prepare you for using Maya
in a professional environment. To that end, some features, such as lighting and rendering with
mental ray, nDynamics, Fluids, and Maya Muscle, have received more emphasis and attention
than others. Features that have not changed significantly over the past few versions of the soft-
ware, such as Maya Software rendering, standard Maya shaders, and older rigging techniques,
receive less attention since they have been thoroughly covered elsewhere.

When you read this book and work through the exercises, do not hesitate to use the Maya
help files. We won't be insulted! The Maya documentation has a very useful search function that
allows you to find complete descriptions of each control in the software. To use the help files,
click the Help menu in the Maya menu interface. The documentation consists of a large library
of Maya resources, which will appear in your default web browser when you access the help
files. Experienced Maya artists never hesitate to use the help files to find out more information
about the software; there is no shame in asking questions! In addition, hovering over a tool or
setting will give you a brief description. Features new to Maya, highlighted in green throughout
the interface, have links to larger descriptions as well as movies.

Who Should Buy This Book

This book is written for intermediate Maya users and users who are advanced in some aspects
of Maya and want to learn more about other facets of the program. The book is intended to be
used by artists who are familiar with Maya and the Maya interface or who have significant
experience using similar 3D packages. If you have used older versions of Maya, this book will
help you catch up on the features in Maya 2014.
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If you have never used Maya or any other 3D software on a computer before, this book
will be too challenging, and you will quickly become frustrated. You are encouraged to read
Introducing Autodesk Maya 2014, by Dariush Derakhshani (Sybex, 2013) or to read through the
tutorials in the Maya documentation before diving into this book.

You should be familiar with the following before reading this book:

¢ The Maya interface.

¢ Computer image basics such as color channels, masking, resolution, and image
compression.

4 Computer animation basics such as keyframes, squash and stretch, and 3D coordinate
systems.

¢ Standard Maya shaders, such as the Blinn, Phong, Lambert, Layered, and Anisotropic
materials, as well as standard textures, such as Fractal, Ramp, Noise, and Checker.

¢ Lighting and rendering with standard Maya lights and the Maya software rendering
engine.

The basics of working with NURBS curves, polygon surfaces, and NURBS surfaces.

4 Your operating system. You need to be familiar with opening and saving files and the like.
Basic computer networking skills are helpful as well.

What'’s Inside

The topics in this book move in a progressive order from introductory to complex. They also
loosely follow a typical production pipeline for starting and completing assets. The following
are brief explanations of the contents of each chapter.

There is also a companion website, which is home to all the project files and samples
referenced in the book, as well as bonus chapters on MEL scripting and toon shading. Go
to www. sybex.com/go/masteringmaya2014 and click the Downloads tab to access the files.

NOTE

Some of the scene files provided with Mastering Autodesk Maya 2014 may not work with previ-
ous versions of Maya, even if the ‘Ignore Versions’ option is checked when you open the file. You
may be able to download the previous book’s scene files and use them if you are using a previous
version of Maya, however be warned that the scene files from previous editions of the book may
not be completely updated to address exercises in the 2014 edition of the book.

¢ Chapter 1: Working in Autodesk Maya This chapter discusses how to work with
the various nodes and the node structure that make up a scene. Using the Hypergraph,
Outliner, Hypershade, Attribute Editor, and Connection Editor to build relationships
between nodes is demonstrated through a series of exercises. References and the Asset
Editor are also introduced. These features have been created to aid with large Maya proj-
ects that are divided between teams of artists.
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Chapter 2: Virtual Filmmaking This chapter provides an in-depth discussion of the
Maya virtual camera and its attributes. A number of exercises provide examples of stan-
dard and custom camera rigs. Stereo 3D cameras are also introduced.

Chapter 3: Modeling I This chapter introduces the various types of surfaces with which
you can model. It walks you through numerous approaches for modeling parts of a helmet
for a spacesuit based on a concept drawing created by a professional artist.

Chapter 4: Modeling IT This chapter continues to build on the model started in Chapter 3,
using polygon and subdivision surface techniques. Smooth mesh polygons, creasing, and
soft selection are demonstrated on various parts of the model.

Chapter 5: Animation Techniques This chapter demonstrates basic rigging with inverse
kinematics as well as animating with keyframes, expressions, and constraints. Animation
layers are explained.

Chapter 6: Animating with Deformers This chapter takes you through the numerous
deformation tools available in Maya. Creating a facial-animation rig using blend shapes is
demonstrated, along with using lattices, nonlinear deformers, and the geometry cache.

Chapter 7: Rigging and Muscle Systems This chapter explains joints, expands on inverse
kinematics, and covers smooth binding, and proper rigging techniques. Maya Muscle is
introduced and demonstrated on a character’s arm.

Chapter 8: Paint Effects This chapter provides a step-by-step demonstration of how to

create a custom Paint Effects brush as well as how to animate and render with Paint Effects.

Chapter 9: Lighting with mental ray This chapter demonstrates a variety of lighting tools
and techniques that can be used when rendering scenes with mental ray. Indirect lighting
using global illumination, Final Gathering, and the Physical Sun and Sky network are all
demonstrated.

Chapter 10: mental ray Shading Techniques This chapter describes commonly used
mental ray shaders and how they can be employed to add material qualities to the space
helmet created in Chapter 3. Tips on how to use the shaders together as well as how to light
and render them using mental ray are offered.

Chapter 11: Texture Mapping This chapter demonstrates how to create UV texture coor-
dinates for a giraffe. Applying textures painted in other software packages, such as Adobe
Photoshop, is discussed, as are displacement and normal maps and subsurface scattering
shaders.

Chapter 12: Rendering for Compositing This chapter introduces render layers and ren-
der passes, which can be used to split the various elements of a render into separate files
that are then recombined in compositing software.

Chapter 13: Introducing nParticles This chapter provides numerous examples of how to
use nParticles. You'll use fluid behavior, particle meshes, internal force fields, and other
techniques to create amazing effects.

Chapter 14: Dynamic Effects This chapter demonstrates a variety of techniques that can
be used with nCloth to create effects. Traditional rigid body dynamics are compared with
nCloth, and combining nCloth and nParticles is illustrated.

XXV
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¢ Chapter 15: Fur, Hair, and Clothing This chapter discusses how to augment your Maya
creatures and characters using Maya Fur, Maya nHair, and nCloth. Using dynamic curves
to create a rig for a dragon’s tail is also demonstrated.

¢ Chapter 16: Maya Fluids This chapter explains how 2D and 3D fluids can be used to cre-
ate smoke, cloud, and flame effects, and a demonstration of how to render using the Ocean
shader is given. Using nParticles as a Fluid emitter is introduced, as is using Fluids for lig-
uid simulation.

¢ Appendix A: The Bottom Line Thisappendix contains all of the solutions from the
Master It section at the end of each chapter.

¢ Appendix B: Autodesk Maya 2014 Certification This appendix contains the Autodesk
Maya 2014 Certified Professional Objectives table that lists the topic, exam objective, and
chapter where the information can be found.

NOTE

Go towww. autodesk.com/certification to find information about the Maya 2014 Certified
Professional exam covered in this book, as well as other Maya certification exams.

Conventions

Navigating in Maya is slightly different in the Windows and Mac operating systems. You can
navigate the Hypergraph by using the same hot-key combination you use in the viewport:
Alt+MMB-drag/Option+tMMB-drag pans through the Hypergraph workspace, and Alt+RMB-
drag/Option+RMB-drag zooms in and out. (MMB means clicking with the middle mouse but-
ton, and RMB means clicking with the right mouse button.)

It is also important to note that Maya uses three digits for values listed within its tools and
editors. The book may only show one or two digits when the last one or two digits are 0.

FREE AUTODESK SOFTWARE FOR STUDENTS AND EDUCATORS

The Autodesk Education Community is an online resource with more than five million members
that enables educators and students to download—for free (see website for terms and condi-
tions)—the same software used by professionals worldwide. You can also access additional tools
and materials to help you design, visualize, and simulate ideas. Connect with other learners to
stay current with the latest industry trends and get the most out of your designs. Get started
today at www. autodesk.com/joinedu.

How to Contact the Author

You can contact author Todd Palamar with questions, comments, or concerns through his website
at ww.speffects,com, where you can see other books and productions on which he has worked.
Sybex strives to keep you supplied with the latest tools and information you need for your
work. Please check this book’s website at www.sybex.com/go/masteringmaya2014, where we’'ll

post additional content and updates that supplement this book should the need arise.



Contents at a Glance

T NOTUCEION 5o 5 e 36025 B 05 5 B 5 B S 5 5 100 5 B0 S ) 5 om0 5 5 5 37 9 i 7 Wl D 0 )l 2 5 ) 2 5 xxiii
Chapter 1 ® Workingin AutodeskMaya ..................coooiiiiiiiiii... 1
Chapter 2 ¢ Virtual Filmmaking .............ooiii i, 53
Chapter3 ® MOodeHNE L. «. : sy o s wm s wm s me ss ame o wor 20606 s1rs 57008 8508 piars 4119 1008 a8 107
Chapter4 e Modeling Il ......... .. .. i 183
Chapter 5 ¢ Animation TechniqQUeS s« 555 s s sws0ws s w50 w0606 wsswssves s 237
Chapter 6 ® Animating with Deformers ..................................... 307
Chapter 7 ¢ Rigging and MuscleSystems . .................... ... ... 363
Chapter 8 & Paint EffeatS... o e s s s wsssmsons sima v s ma s o 5w s s s 9o s w5 5 05 5 s 431
Chapter 9 ¢ Lightingwithmentalray ............... ... .. ... .. ... ..., 485
Chapter 10 * mental ray Shading Techniques................................. 545
Chapter 11 o Texture Mapping .............cooiiiiiiiiiiiiine ... 595
Chapter 12 * Rendering for Compositing .................. ..., 651
Chapter 13 * Introducing nParticles ... cus svsesesisuvsosssssnssnssmisaosssais 711
Chapter 14 e DynamicEffects........... ... .. ... ... ... ...l 783
Chapter 15 ® PFur, Hair, and Clothing: <. csis s s cvis s sasaweswisss ws s 55 55 0 915 5 914 835
Chapter 16 ® Maya Fluids..........oooiiiiiiiiii i caaa 895
Appendix A ® The Bottom Lile: oo cosamssmsanmesmsswssmnsnmswss vissss sms swsns 937
Appendix B ¢ Autodesk Maya 2014 Certification.............................. 959






Contents

TALFOAMCHON 1. vosss s wm s 2rss @ oo o st 3 05 6 2rd 6 5055 w0 o s & 0 8 G0 0 03 & 18 6.8 8 00 0 080 60 & 0 S0 4 0 xxiii
Chapter 1 « Workingin AutodeskMaya ..............ccooiiinnnnnnnn, 1
Creating and Editing Nodes. . ................ i A o e § TG G 0 § S 8 G0N 8 R ¥ A 6 s 2

Using the Hypergraphi... « «u . s s cms s s om sisin s s s e s 8 a0 a ws s e s 9150 908 g 008 5906 3
Connecting Nodes with the Node Editor............... ... ... .. ... ... 7
Creating Node Hierarchies in the OQutliner .................................. 12
Displaying Optionsin the Outliner. .. ............. .. ..o i 16
The Channel BOX. : vs.s s s smvisasn saw saen s ams & 695 we 5@ b 95 § 906 558 5405 5 85 5 608 5 @ 19
The Attribute BAIOT: « w5 vum s wmsamsws suimess s ais s s o 0u s 515 5 5155 610 5 510 i o 0 5 w100 3 23
Working with Shader Nodes in the Hypershade. .. ........................... 25
Creating Maya Projects. . ... ... .t 35
Creating a New Project . ....... ... i i 35
Editing and Changing Projects ......... ... .. ... ... .. ..., 37
File Path Editor . ... ... o e 38
Organizing Complex Node Structures with Assets................. ... ... ..., 38
Creating i ATl 5 s 5 550 3005 R S w o nwm owon B 7 gy § o 5 g B 5o 2 v« wam o uor o one o 38
Publishing Asset Attributes . .......... ... ... . . . 43
Using the AsSet BdIOr:: « vxws s wivvms s s mesnssmssasnsnssossimismsssssosssss 44
Viewing Assetsin the Node BdHor s sasivqssusssssssmssmsswssmnssosmsimsams 46
Pl REFCTOICES & 15 cves o ms sms o w5 059 omsra sy s 04 s w6 s 606 31606 BISFS 61006 876 BU0LP 6504 801K 31606 41503 o 46
Referencing a File . ... ... i 47
Bounding Box Representations ............. ... ..ot 50
The Bottom Line. ... ..uuui e 51
Chapter 2 « Virtual Filmmaking .............coiiiiiiiiiiiiinnnnnnn 53
Determining the Image Size and Film Speed of the Camera...................... 53
Setting the Size and Resolution of the Image. . ............ ... ... ... ....... 54
Setting the FilmiSpeed.: o cuxomsoms rurass o s o0 s o s 5o 6 ss 5 50 § sl & e m i i = i o 56
Creating and Animating Cameras .................ciiiiiiiiiiiiineineann.n. 57
Creating A/CAMBTA ;. vomvssob s s s 8w s 585w s 5068 00 55w 5 500§ 4w 5w s 57
Setting Camera Attributes. . ... ... ... ... . L 63
Limiting the Range of Renderable Objects with Clipping Planes ............... 67
Composing the Shot Using the Film-Back Settings............................ 69
Creating a Camera-Shake Effect. . < v cusavssrasvsisvis cpmssmsons smssms i 71
Using an Expression to Control AlphaOffset .......................oiuun.. 75
Creating Custom Camera Rigs. . ........ ... ... i 77
Swivel Camera Rig . ... ... 78
Swivel Camera Rig Asset.......... ... .. i, 80
Applying Depth of Field and Motion Blur. . .................. ... .. ... .. ..., 83

Rendering Using Depthof Field. . . .. covvvvviiviinniviiniissioiransnrssonsas 84



XII

CONTENTS

Creating a Rack Foctus Rig: < o s e s wssams snsmssmens s ws soms wvs memas i 0185 8 Gon 87
Adding Motion Blur to an Animation. .. ............oiiuiiiiiiieiieaa., 91
Using Orthographic and Stereo Cameras .................c. ..o i, 98
Orthographie CaftiETas, . o . s s v o pris Giu s fd S s 4o 5 66w o v 9w 0w 5 w18 S8 5 S vt b 1 98
Stere0 CamEras . ... ..ottt ittt e e 99
Using the Camera Sequencer. ...............oiiiuiiiiiiineaiiieeaeaina.. 101
Thie BottoIULANE. . ..o coo s viev wre emneias oo ame e sia o mn s o aiaie s o s wra st biers s oo & ot 105
Chapter3 « ModelingI ........c.cciiuiiiiiitiiiiiinnrnenncnennannn 107
Understanding Polygon Geometry .. ......... ... ... i, 107
Polygon VErtices : «u.: s s wns s oo oo s s wis s o 5 ais 6018 §1008 555 8 58 § 908 690 8 8 5 9% 68 & 934 108
POIYZONTEAGES : o ¢ v s sm 5 a0m s acqis av 5515 008 6 500« 508 '8 605 0016 0750 8 505 8 569 0 909 1605 i & 0y, 476 & 108
POIYBON FACEEL ;14 w50+ 50 w13 8 o7 31076 37008 9005 395 8 s § o & ) € 516 506 5 7% 506 5 0y v 48 0 110
Wotkirig with!SHoothH POLYEOMS. . « v« o s e wis ws s s v s asss nim o s 500 6 00m s 010 im 08 110
Using Subdivision SULLECES o.v . vn ¢ wv sos st s bt o wre ot sims wie o eiw s 0 winn 500 s 25w 00 112
Understanding NURBS. .. ... ... i 113
Understanding Curves. . ...... ...t 113
Understanding NURBS Surfaces . ..., 17
SULLATRISBANS 5.5 0005 ocoui imoned S T/ G0 £ a5 o B b £ 5D Rebid WA En AT § 616 RS 119
NURBS Display Controls: s s s sessnssessesmss sises s as s 55 55006 6508 w6 3505 120
Employing IMage PIANes: s o s ais ¢ o5 vars 5105 oo s 508 508 5108 5508 w85 98 0008 0B & 516 35,6 5101 5 8 120
Modeling NURBS SUTEaCeS: wus s o s 55 5 e s76re 015 5 s s 5 s 918 40508 i £ 548 5305 370 8 5006 o8 40 ¢ s 126
Lofting SUrfaces . ... ... ...t 131
INterSECtNEBUITACES. oo o oxv s iw s ov 5600 5605 b s 1 iy s & vie v wie o e 0 s 00w foim s v e 0 i 136
TTEAITUSUITATESY 110 o014+ 026 ¢ oo wim v o okt o 81w s 0k § 624 21 0w o 0 e o o om0 806 @ cond] 3 6] 30 & o 137
Working with Trim Edges. . ... ... i 139
BilleE SUTates: m... s e cxonm comndt fone 582 5 55 50 2705 SAREES FELE B RS SATE 5 8 0k 5 2 6 B 6utls 142
Creating Rail SULfaces . ... .vvvveirvrcnnnie i iinn i s 147
Lofting Across Multiple Curves. . ...........oiiiiiiiiiiiiiiiiiencnnnnn. 154
TAVe BUIFACES « i ¢ i s s s ums sms wmmmsam & &5 ¢ S 8 SRIEATEHF S $i68 1§ SEES FHE G 156
NURBS Tessellation ; ;s «iss ss sms i s ve s v $1506 0a oS08 008 400 5 915 58 5708 §8 5 06 wws 0 160
Modeling with Polygons. .......................... e 161
Shaping Using Smooth Mesh Polygon Geometry ............................ 161
Insert EAge LoOpS. ... e 166
Extruding POIYZONS : cevsesveusunmoswsiossamssas @ amamas om s aiss o s sissine sm s s 169
Edge CLOASING uruisvn s wms wm s arss som s 0 5o s m0s s #1e w8 1858 400 § 18 ¢ 008 3 278 4n 8 av oon 8 wip a0 s 172
Mirror Cut . .. oo 177
THE BOHOmu LANE. . vr s o enmse momien sness s34 5.k 5 rzst gum anshin srmeanio: o mie: § iondt 3088 mis! Sarcs B35 esbl T o 182
Chapter4 « Modeling II...........ciiiiiiiiiniineieieinenennananns 183
Modeling with/ DefOrmMers ;... « s s smrs s s6is o s 908 a0 5e 58006005 SE5 GF 5055 08 50§08 35 183
Using 8 Laltice: o« : ais s wes mms 5 s 598 51578 6.5 73§ 51e00504 63578 $160% 08 46876 70 0 ¢ 37 97603 183
Soft Modification TOol =« cis « s ¢ w5 505 5055 15 s 95 8 00w 61816 41008 61075 808 16 215 2 o0 £08 5 078 00y 188
COMBININGE WMESNES « o v comvwmywmsmn s srwam s sl xmres o e ers wims o s win s s ae s w0k oow s #n wiors 189
Using BeVel PIUS. . ... c.veiiiiietininiectatiaeennineeesanenesnnneasnsesnsnns 193

Creating the!COlVeS . = - o » 505555 5 5 5 5055 510 5 ol £ 58 5 & R o ol 5 8 5805 fadih 88 § 950§ 500 5 04 193



