
Foreword ■ xii

Introduction ■ xxiii

P A R T  I ■ B E F O R E  Y O U  B E G I N   1

Chapter 1 ■ The Maya Interface  3

Chapter 2 ■ Creating an Animation Story  33

Chapter 3 ■ Getting Ready for Maya  51

P A R T  I I ■ M O D E L I N G   8 1

Chapter 4 ■ Modeling Basics  83

Chapter 5 ■ NURBS Modeling  103

Chapter 6 ■ Polygons and Subdivision Surfaces  133

Chapter 7 ■ Character Modeling  177

P A R T  I I I ■ K E Y F R A M E D  A N I M A T I O N   2 4 7

Chapter 8 ■ Basic Animation  249

Chapter 9 ■ Deformers and Skeletons: Rigging I  287

Chapter 10 ■ Binding and Controls: Rigging II  313

Chapter 11 ■ Character Animation  345

Chapter 12 ■ Nonlinear Animation Techniques  391

P A R T  I V ■ A U T O M A T E D  A N I M A T I O N   4 2 9

Chapter 13 ■ Rigid Body Animation  431

Chapter 14 ■ Introducing MEL  461

Chapter 15 ■ Programming with MEL  481

Chapter 16 ■ Expression-Driven Animation  513

Chapter 17 ■ Introduction to Particles  545

Chapter 18 ■ Advanced Particle Animation  573

C O N T E N T S A T  A  G L A N C E

4230c00.qxd  10/29/03  1:17 AM  Page xi

CO
PYRIG

HTED
 M

ATERIA
L



P A R T  V ■ C R E A T I N G  O U T P U T   5 9 7

Chapter 19 ■ Rendering Basics  599

Chapter 20 ■ Lighting for Animation  623

Chapter 21 ■ Texturing For Animation  655

Chapter 22 ■ Advanced Rendering for Animation  709

P A R T  V I ■ A D V A N C E D  T O P I C S 7 3 5

Chapter 23 ■ Maya Fur  737

Chapter 24 ■ Maya Cloth  771

Chapter 25 ■ Paint Effects  813

Chapter 26 ■ Fluid Effects  849

Chapter 27 ■ Compositing and Editing  881

Index ■ 901

4230c00.qxd  10/29/03  1:17 AM  Page xii



Foreword xii

Introduction xxiii

P A R T  I ■  B E F O R E  Y O U  B E G I N  1

Chapter 1 ■  The Maya Interface 3

What’s Behind the Maya Interface? 4

Interface Elements 7

Summary 31

Chapter 2 ■  Creating an Animation Story 33

Generating the Initial Idea 34

Refining Your Idea 37

Writing and Refining the Screenplay 41

Hands On: Generating the Idea and Story 
for “Mighty Muskrat” 43

Summary 49

Chapter 3 ■  Getting Ready for Maya 51

Developing Characters 52

Planning Thought 52

Choosing the Proper Tool 53

Hands On: The Mighty Muskrat Takes Shape 54

Summary 79

P A R T  I I ■  M O D E L I N G  8 1

Chapter 4 ■  Modeling Basics 83

What Is Modeling? 84

Modeling Tools 87

Modeling with Primitives 98

A Look Inside a Primitive: Torus 98

Contents

4230c00.qxd  10/29/03  1:17 AM  Page xiii



Hands On: Building a Street Lamp 99

Summary 102

Chapter 5 ■  NURBS Modeling 103

NURBS Curve and Surface Concepts 104

Creating Curves 108

Editing Curves 111

Creating Surfaces 117

Editing Surfaces 124

Hands On: Building a Bicycle Wheel 129

Summary 132

Chapter 6 ■  Polygons and Subdivision Surfaces 133

Polygon Concepts and Terms 134

Creating Polygons 136

Displaying and Selecting Polygons 141

Working with Polygons 147

Subdivision Surface Modeling 162

Hands On: Building a Chain Wheel 172

Summary 176

Chapter 7 ■  Character Modeling 177

Character Modeling Surfaces and Tools 178

Hands On: Modeling the Mighty Muskrat 193

Summary 246

P A R T  I I I ■  K E Y F R A M E D  A N I M A T I O N  2 4 7

Chapter 8 ■  Basic Animation 249

Keyframe Animation 250

Animation Controls 251

Creating Keyframes 254

Editing Keyframes 261

Hands On: The Incredible Bouncing Ball! 274

4230c00.qxd  10/29/03  1:17 AM  Page xiv



Hands On: Animating a Finger 282

Summary 286

Chapter 9 ■  Deformers and Skeletons: Rigging I 287

Joint and Lattice Deformers 288

Hands On: Creating and Binding a 
Skeleton for Mortimer 296

Summary 312

Chapter 10 ■  Binding and Controls: Rigging II 313

Rigging Control Principles 314

Hands On: Creating Controls for the 
Mighty Muskrat 319

Summary 344

Chapter 11 ■  Character Animation 345

Preparing to Animate: Step Away from 
the Computer! 346

Hands On: Animating Mortimer, 
Pose to Pose 355

Summary 390

Chapter 12 ■  Nonlinear Animation Techniques 391

Working with Poses 392

Working with Clips 394

Hands On: Creating a Walk Cycle 405

Hands On: Using Trax to Lip-Synch 412

Summary 426

P A R T  I V ■  A U T O M A T E D  A N I M A T I O N  4 2 9

Chapter 13 ■  Rigid Body Animation 431

What Are Rigid Body Dynamics? 432

Creating a Simple Rigid Body 433

Bowling for Keyframes: Animating in Active 
and Passive Rigid Modes 435

Using the Rigid Body Solver 441

4230c00.qxd  10/29/03  1:17 AM  Page xv



Working with Fields 447

Using Impulse and a Newton Field to 
Simulate Orbital Dynamics 449

Converting (Baking) a Rigid Body 
Animation into Keyframes 451

Building a Desk Toy: Adding Constraints 
to a Rigid Body 453

Hands On: Using Rigid Body Dynamics 
in the “Mighty Muskrat” 457

Summary 460

Chapter 14 ■  Introducing MEL 461

MEL Is Fundamental 462

What Is a Scripting Language? 462

The Script Editor 463

What Is an Attribute? 466

How to Get Help with MEL 468

Hands On: Creating, Moving, and 
Naming an Object—with One Keystroke 470

Placing Objects Using a Marking Menu 472

Hands On: Building a Room Automatically 474

Hands On: Utility Scripts for Rigging and 
Animating “Mighty Muskrat” 477

Summary 479

Chapter 15 ■  Programming with MEL 481

Variables, Loops, and Branching 482

Debugging MEL Scripts 488

A Comment on Commenting 490

Hands On: Making a Mountain 491

Creating a GUI 495

Using Procedures and Scripts 498

Using Expressions with MEL 502

4230c00.qxd  10/29/03  1:17 AM  Page xvi



Hands On: Scripts to Help Rig Mortimer 502

Summary 511

Chapter 16 ■  Expression-Driven Animation 513

Elements of Expressions 514

Expression Techniques 516

Using Expressions to Automate Animation 521

Expressions and Rigid Bodies 523

Procedural Implementation of Expressions: 
MEL That Writes MEL 525

Building Up Motions Using Expressions 530

Hands On: Using Expressions to Automate 
Mortimer’s Rig 538

Summary 544

Chapter 17 ■  Introduction to Particles 545

What Are Particles? 546

Creating Particles 546

Working with Particles 551

Adding Particles to Objects 558

Attaching Fields to Objects 558

Particle Rendering in Maya 561

Hardware versus Software Rendering 562

Hands On: Creating Smoke for the 
Cigarette Butt Army 570

Summary 572

Chapter 18 ■  Advanced Particle Animation 573

A Simple Expression and a Simple Ramp 574

Moving Particles Around in a Volume Field 580

Changing Color and Lifespan per Particle 582

Changing Radius by Position 583

Moving Particles Upward in a Spiral 584

4230c00.qxd  10/29/03  1:17 AM  Page xvii



Collision Events and Expressions 586

Emitter Expressions 588

Changing Opacity with Motion 589

Hands On: Creating a Cigarette Butt Army 590

Summary 596

P A R T  V ■  C R E A T I N G  O U T P U T  5 9 7

Chapter 19 ■  Rendering Basics 599

Rendering an Object 600

Using Other Rendering Techniques 615

Hands On: Rendering “Mighty 
Muskrat” Scene 3 618

Summary 622

Chapter 20 ■  Lighting for Animation 623

Types of Lights 624

Shadows 632

Light Effects 638

Lighting Techniques 644

Hands On: Lighting the Mighty Muskrat 648

Summary 653

Chapter 21 ■  Texturing For Animation 655

Using the Hypershade 656

Using Shading and Texturing Attributes 661

Shading and Texturing Polygons and 
Subdivision Surfaces 677

Using Shading and Texturing Techniques 691

Hands On: Texturing the Mighty Muskrat 698

Summary 707

Chapter 22 ■  Advanced Rendering for Animation 709

Tips for Rendering an Animation 710

Render Layers 710

4230c00.qxd  10/29/03  1:17 AM  Page xviii



Render Passes 714

The Maya Vector Renderer 716

Rendering Wireframes 718

Maya Hardware Rendering 719

Rendering with mental ray for Maya 721

Hands On: Rendering Mighty 
Muskrat Scene 3 730

Summary 734

P A R T  V I ■  A D V A N C E D  T O P I C S  7 3 5

Chapter 23 ■  Maya Fur 737

Creating Fur: A Mohawk Haircut 738

Fur Attribute Maps 748

Attractors 750

Hands On: Furring the Mighty Muskrat 758

Summary 769

Chapter 24 ■  Maya Cloth 771

Basic Workflow for Creating Cloth 772

Cloth Panel Properties 788

Manipulating Cloth 792

Animating Cloth via Constraints 793

Texturing Cloth 800

Cloth Cache Files 800

Exporting and Importing Garments 802

Simulation in the Batch or Prompt Mode 802

Hands On: Creating a Cape for Mortimer 803

Summary 811

Chapter 25 ■  Paint Effects 813

Paint Effects Theory 814

Strokes and Brushes 815

Painting on a 2D Canvas 818

4230c00.qxd  10/29/03  1:17 AM  Page xix



Modifying and Saving Brushes 821

Painting a 2D Texture onto a 3D Object 827

Painting in a 3D Scene 828

Converting Paint Effects to Polygons 838

The Rendering Process 839

Hands On: Creating a Make-Believe Forest 841

Summary 848

Chapter 26 ■  Fluid Effects 849

What Is a Fluid (and What Isn’t It)? 850

Drag-and-Drop Fluids 852

Creating and Editing Fluids 856

Painting into Containers 867

Creating an Ocean Effect 870

Creating a Pond Effect 875

Hands On: Creating Fluid Effects 
Smoke for Zy-Gar 876

Summary 879

Chapter 27 ■  Compositing and Editing 881

Compositing 882

Hands On: Compositing a Sample Shot 
from “Mighty Muskrat” 889

Editing 891

Hands On: Editing “Mighty Muskrat” 896

Summary 899

4230c00.qxd  10/29/03  1:17 AM  Page xx


