
Numbers

2-node camera (Camera and Aim), 59
for camera shake, 68
dolly-and-pan shot with, 60–62

3D models
2-dimensional artwork for, 230, 231
hand-drawn texture integration with, 37–48

3-node camera (Camera, Aim and Up), 60
16:9 aspect ratio, 66

A

accessibility shaders, 95
Aim node, 59

pan with TranslateX, 72–74
tilt with TranslateY, 74–76

Akira, 37
ambient occlusion, 95, 95–102

baking out, 95–96
for droid, 96–101, 97, 98, 99

compositing passes, 101–102, 102
separate pass, 96

ambient occlusion shaders, 86
angle of incidence, 90, 90
angle of view, 63
Animate menu

→ Motion Paths → Attach to Motion Path, 167
→ Skeleton → IK Spline Handle Tool ❒, 181

animation
areas in character model, 232
control for offset and speed, 146–147
keyframed, 57
personality in, 166
for shark, 166–171, 167, 168, 170
of skirt, 13–14
visibility of controls, 139–140, 140

animationCurve nodes, names for, 132

antenna. See car antenna
arcExp.txt file, 223–225
art directors, 114
aspect ratio of 16:9, 66
assembly pipeline, 127–128
attachLocators.mel script, 8
Attribute Editor

Camera Attributes section for focal length, 63
changing background color, 47
with custom attributes, 219
to delete antenna collisions with car, 186
for hair ConstraintShape node, 154
IK Solver Attributes, Advanced Twist Controls, 168
Primary Visibility, 103

attributes. See also specific names of attributes
expressions to create new, 190

automatic mapping, 38

B

Being There, 63
Bend Rate, of cloth, 15
Bend Resistance, of cloth, 15, 15
binding cloth garments together, Cloth constraint for, 21, 22
blend attribute, 145
Blend Colors shader node, 45
blocking, keyframes for, 75
bone edge loops, 234, 234
boom, 58
boom shot, 58
bounciness of cord, 176
box, as collision object, 14
bracelet garment, 27–30

animation, 30–33
constraining beads, 32–33
deforming, 31–32
observing motion, 30–31

simulating and relaxing, 29–30
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bracelet_animated.ma file, 30
bracelet_sim.ma file, 27
breaking rope effect, 158–162
brewerySKY_adjust.hdr file, 90
buildClothConstraint.mb file, 21
buildCollisionConstraint.mb file, 23
buildFieldConstraint.mb file, 22
buildMeshConstraint.mb file, 21
buildTransformConstraint.mb file, 20
bush, impressionistic-style, 54, 54
button constraint, for cloth motion, 23–24

C

cache
saving, 26
solver scale change and, 10
truncating, 14

Camera, Aim and Up (three-node camera), 60
Camera and Aim (two-node camera), 59

for camera shake, 68
dolly-and-pan shot with, 60–62

camera movement, 57–83
abrupt start and stop, 62
advanced, 67–77

handheld camera, 71–77
shake, 67–71

capturing with Maya Live, 77–82, 78
CG cinematography, 57–59
dolly-and-pan shot with two-node camera, 60–62
dolly zoom, 65–66

cameras in Maya
lenses and focal lengths, 63–64
types, 59–60

camShake_end.mb file, 71
camShake_start.mb file, 67
car antenna, 180–190

dynamic curves and, 183–187
expressions for simple animation, 187–190
using soft bodies, 180–183

car suspension with hair dynamics, 190–193
car_model.ma file, 183
car_soft__bodies_finished.ma file, 182
car_soft__bodies_setup.ma file, 181
CD in book

arcExp.txt, 223–225
bracelet_animated.ma, 30
bracelet_sim.ma, 27
brewerySKY_adjust.hdr, 90
buildClothConstraint.mb, 21
buildCollisionConstraint.mb, 23

CD in book, continued
buildFieldConstraint.mb, 22
buildMeshConstraint.mb, 21
buildTransformConstraint.mb, 20
camShake_end.mb, 71
camShake_start.mb, 67
car_model.ma, 183
car_soft__bodies_finished.ma, 182
car_soft__bodies_setup.ma, 181
clothModel.mb, 3
dollyPan_start.mb, 61
dollyZoom_start.mb, 65
dupeball MEL script, 147
garmentSettle.mov, 12
Hair_Walk_Start.mb, 162
handHeld_end.mb, 77
handHeld_mid.mb, 74
handHeldPan001, 78
handHeld_start.mb, 72
hicon_shperical.hdr, 111
katana.mb, 110
lightDome.mb, 98
matchMove_handheld.mov, 82
matchMove_tracked.mb, 82
noiseyArc.ma, 226
noiseyArc.mov, 226
noisyFountain.ma, 213
noisyFountain.mov, 213
noisyGate.ma, 217
noisyGate.mov, 217
Octopus_finished.mb, 158
Octopus_start.mb, 155
rain_puddle_soft_body_start.ma, 195
ring_dust.ma, 206
Rope_Finished.mb, 158
SecurityShip.mb, 104
Shark_start.mb, 167
skirt_Attach.mb, 12
skirt_curves.mb, 5
skirt_garmentBuilt.mb, 7
skirt_jump.mb, 13
skirt_jump.mov, 17
smattrDwn.mel script, 148
smattrUp.mel script, 148
subD_modeling01.mb, 235
subD_modeling03.mb, 238
subD_modeling06.mb, 244
subD_modeling14.mb, 255
subD_modeling21.mb, 262
subD_modeling22.mb, 262
TurboProp_TXTR.mb, 115
UVGlue.mel, 32
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Channel box pop-up menu, adding scripts to, 149
Channel Editor, 100
character definition sets, 139
character modeling, 229–266

back of head, 251, 251–253, 252
concepts, 229–234

animation flow, 232–233, 233
conceptual art, 230, 231
edge loops, 233, 233–234, 234
standards, 230

ear area, 253–255, 254, 255
eye area, 256, 256, 257, 265
face, 235–264, 267

image plane layout in 3D, 235, 236
orthographic projections, 239
polygonal cage, 239–250
subdivision model editing, 260–264, 261, 262,

263
subdivision surfaces, 258–260, 259, 260
wire cage, 236–238, 238

secondary motion of skeleton joint, 162–166, 165
rig setup, 162–165, 163

character pipeline, 125–149
defining character for, 137–141
expressions and utility nodes in rigs, 144–149
flow control, 126–133

assembly pipeline, 127–128
import pipeline, 127
naming conventions, 128–131, 129
reference pipeline, 127
spaces and underscores in names, 131–133

golden rules of successful, 133–137
cleanliness, 136–137
consistency, 133–135
ease of use, 135–136
flexibility, 136
rigging curtain, 137

reference window, 141–144
structure, 125–126

character sets, 138
creating, 143

clamp node, 145, 146
cleanliness, 136–137
cloth, 1–33

affecting motion using constraints, 19–24
button constraint, 23–24
cloth constraint, 21
collision constraint, 23
field constraint, 22–23
mesh constraint, 20–21
transform constraint, 19–20

cloth, continued
alternative uses, 26–33

bracelet animation, 30–33
bracelet garment, 27–30

avoiding problems during character animation, 24
collision object interaction, 17–19
manual update, 24–25
saving work, 26
settled after simulation, 3
setup for general animation, 12–17

animating skirt, 13–14
cpProperty attribute update, 15–16
cpSolver attribute update, 15–16
gravity constraint, 16–17
meshing constraining cloth to model, 13
saving relaxed garment state, 12–13
truncating cache, 14

tutorial on skirt making, 3–12
cpProperty attribute, 11–12
cpSolver attribute, 9–10
creating garment, 6
garment preparation for simulation, 7–9
model as collision object, 9
panels, 3–5
running simulation, 12

work flow with, 1–3
cloth constraint, for cloth motion, 21
Cloth menu

→ Create Collision Object, 9, 14, 17
→ Create Garment, 6
→ Create Seam, 6

Cloth Panel icon, 6
cloth solver, disabling, 30
clothModel.mb file, 3
clumping, from rand function, 210, 210
clumpyness of particles, 216
collapsing polygons, 248
Collateral, 71
collision constraint, for cloth motion, 23
collision environment, for cloth, 29
collision object, 9

for antenna, 186
attributes, 9
box as, 14
converting surface to, 17
to create dust, 204–205
for dancing MP3 player, 176–177
self-intersection in, 24, 24
sphere and particles, 196

Color Balance menu → Color Gain, 112
Color Chooser, 117
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Comet, Michael, 131
Common menu

→ Render Options, 108
→ Resolution → Presets, 108

complex objects, layering sets of UVs, 38, 39
Connection Editor, 46

for antenna, 184, 185
for time and speed connections, 147

consistency, 133–135
constraints

affecting cloth motion, 19–24
button constraint, 23–24
cloth constraint, 21
collision constraint, 23
field constraint, 22–23
mesh constraint, 20–21
transform constraint, 19–20

for hair, 154
Constraints menu → Mesh, 13
copy and paste keyframes, 70
costume design, 114
cpProperty attribute, 11–12

and abrupt motion, 13
update, 15–16

cpSolver attribute, 9–10
and abrupt motion, 13
update, 15–16

crane shot, 58
Create menu

→ Cameras, 59
→ Camera, 65
→ Camera, Aim, and Up, 72

→ Empty Group, 82
→ EP Curve Tool, 3
→ EP Curve Tool ❒, 236
→ Measure Tools, → Arc Length Tool, 4
→ NURBS Primitives

→ Circle, 160
→ Square, 4, 27

→ Polygon Primitives ❒, 256, 257
→ Sets, → Quick Select Set, 139

Create Render Node window, math nodes, 144
createNode command, 145
current position curves, 152, 153
curve control, creating and attaching to DAG node, 134
Curves menu, → Pre Infinity, → Cycle, 168
curves to create panels

instancing to manage, 5
rules, 2

cylindrical mapping, 38, 38

D

DAG (Directed Acyclic Graph) node, creating curve con-
trol and attaching to, 134

Damp attribute, for car suspension, 193
Dances with Wolves, 58
dancing MP3 player, 171, 171–177, 177

collisions, 176–177
creating cord, 172–174
dynamic curves and animation, 174–176

daylight scenes, HDRI for, 87
Debevec, Paul, 89
deformable objects, 179
deformers

amount of bend for antenna object, 189–190
hair curves as, 155–158

delay in camera movements, 68
deleting

connection in Hypershade, 46
hair systems, 194
history, 235

“Demons Within,” 36
edge detection, 47

Density of cloth, 11, 15
depth of collision, 17
dirt shaders, 95
Display menu

→ Current Position, 156
→ NURBS Components → Normals, 18
→ Polygon Components → Normals, 18
→ Show → Show Last Hidden, 164

dolly a camera, 58
dolly-and-pan shot with two-node camera, 60–62
dolly zoom, creating, 65–66
dollyPan_start.mb file, 61
dollyZoom_start.mb file, 65
double linears, 144
dpi (dots per inch) for printout, 43
Drag attribute, for car suspension, 193
Dragon Ball Z, 37
droid, ambient occlusion for, 96–101, 97, 98, 99

compositing passes, 101–102, 102
dupeball MEL script file, 147
duplicate names, difficulties from, 129, 129
Duplicate Options dialog box, 130, 130
dust, rolling ring to kick up, 201–207, 203, 207

collision detection, 204–205
Dutch angle, 59
dynamic NURBS curves, for hair, 151
dynamic particles, assigning surface points to, 180–181
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Dynamics menu
→ Fields

→ Gravity, 17
→ Uniform, 22

→ Soft/Rigid Bodies
→ Create Active Rigid Body, 195, 202
→ Create Passive Rigid Body, 202
→ Create Soft Body ❒, 195
→ Create Springs ❒, 196

→ Solvers → Interactive Playback, 156

E

ear area of character, 253–255, 254, 255
ease of use, 135–136
ease-out for camera, 62, 67
edge lines, 47–48
edge loops, 233, 233–234, 234
Edit Curves menu

→ Open/Close Curves, 3
→ Rebuild Curve ❒, 4, 163
→ Reverse Curve Direction, 159

Edit menu
→ Copy, 70
→ Delete Unused Nodes, 144
→ Duplicate, 5

→ ❒, 156, 241, 242
→ Paste ❒, 70
→ Transformation Tools

→ Move Keys Tool, 76
→ Scale Keys Tool, 76

Edit NURBS menu → Reverse Surface → Direction, 18
Edit Polygons menu

→ Collapse, 239, 248
→ Delete Edge, 244
→ Extrude Edge, 239, 244, 256
→ Extrude Face, 239, 248, 249, 250
→ Merge Vertices, 239, 252
→ Merge Vertices ❒, 246, 258
→ Normals → Reverse, 18
→ Sculpt Polygons Tool, 239, 247, 247–248
→ Selection → Select Contiguous Edges, 244, 245
→ Split Polygon Tool, 239, 244, 251, 256

Emitter Options dialog box, 199
energy vortex, 214–217
Environment Ball, to map reflections, 90
Environment Textures menu, → Env Ball, 90
EP Curve tool, 3–4
experimenting, 136
Exponent setting, 106, 107
Expression Editor, 189

expressions
for antenna animation, 187–190
in rigs, 144–149

extruding
polygons, 248–250
for rope thickness, 160
rows of polygons, 244–246

eye area of character, 256, 256, 257

F

fat edge loops, 234, 234
field constraint, for cloth motion, 22–23
field of view (FOV), focal length of lens and, 63
Fields menu

→ Gravity, 212
→ Radial ❒, 214

Fifty Percent Grey, 86
file format, floating-point, 86, 118, 120
File menu

→ Exit, 26
→ Import, 115
→ New Scene, 115
→ Open Script, 9
→ Source Script, 32

Final Gathering, 101, 109
and direction of plane, 120
for directional lighting, 118
vs. Global Illumination, 103
sample settings, 110
for soft light, 102

Finding Nemo, 35
fish-eye lens, 63
Flat Tangents icon, 74
flexibility, 136
flexible objects, 179–207

car antenna, 180–190
dynamic curves and, 183–187
expressions for simple animation, 187–190
using soft bodies, 180–183

car suspension with hair dynamics, 190–193
raining cats and dogs, 194–201

particles as rain, 198–199
splashes, 200–201
springs for ripples, 196–198

rolling ring to kick up dust, 201–207, 203, 207
collision detection, 204–205

floating-point file format
flexibility from, 120
for HDR images, 86, 118

272 ■ Index

4345IDX_p2.1.qxd  1/1/05  2:18 PM  Page 272



flow control in pipeline, 126–133
assembly pipeline, 127–128
import pipeline, 127
naming conventions, 128–131, 129
reference pipeline, 127
spaces and underscores in names, 131–133

Fluid Effects menu, 157
focal lengths, 63–64
follicle node for car suspension, 191

placement, 192
frame sampling, 15
Fresnel Effect, 89–93, 122

and matte surfaces, 92
reflection-only lighting, 92–93

G

garmentSettle.mov file, 12
Global Illumination, 102–108

meaning of, 103
practical, 104–108

Glue Strength attribute, for hair, 154, 161
goalweightPP for particle, 182
Goodfellas, 65
Graph Editor, 62

animation curve, 168, 169
copy and paste keyframes in, 70

gravity constraint, 16–17
guide curve, 3–4
guide locators, 7–8

constraining skirt to, 8–9

H

Hair menu
→ Create Constraint, 154
→ Create Hair, 192
→ Create Hair ❒, 191
→ Delete Entire Hair System, 194
→ Display, 152

→ Current Position, 154, 164, 170
→ Make Collide, 176, 186
→ Make Selected Curves Dynamic, 159, 169, 174, 183

hair systems, 151–177
basics, 152–154

constraints, 154
interacting with hair simulation, 153–154
passive hair curves, 153

breaking rope effect, 158–162

hair systems, continued
dancing MP3 player, 171, 171–177, 177

collisions, 176–177
creating cord, 172–174
dynamic curves and animation, 174–176

deleting, 194
to drive skeleton joint secondary motion, 162–166, 165

rig setup, 162–165, 163
hair curves as deformers, 155–158
shark animation, 166–171, 167, 168, 170

Hair_Walk_Start.mb file, 162
hand-drawn textures

integrating with 3D models, 37–48
creating and applying, 37–44
edge lines, 47–48
shader creation, 44–46

layering sets of UVs, 40
scanning, 43
shaders for, 44–46
for virtual models, 36

handheld camera, 71–77
composing shot and global transitions, 72
pan with TranslateX for Aim node, 72–74
roll with TranslateX, 76–77
tilt with TranslateY, 74–76

handHeld_end.mb file, 77
handHeld_mid.mb file, 74
handHeldPan001 file, 78
handHeld_start.mb file, 72
Hardware Render Buffer Attribute Editor window, Multi-

Pass Render Options tab, 217
hatching for lighting changes, 44
.hdr file format, 86
HDRI (High Dynamic Range Imagery), 85

common applications for, 87–88
vs. LDR, 114–115
reflection maps, 88–90
rendering, 111

HDRShop, 88, 89
hermite electric arc, 218–226, 227

adding curve, 221–226
basic particle motion, 220–221
scene setup, 218–220

hicon_shperical.hdr file, 111
Hide menu → Hide Selection, 164
HideLockChannel.mel script, 148
hierarchy of object, consistency for, 134
High Dynamic Range Imagery (HDRI). See HDRI (High

Dynamic Range Imagery)
history, deleting, 235
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Hue Saturation Value (HSV) color model, for shadow cal-
culation, 53

Hypershade, 45, 45
deleting connection, 46

I

IBL (Image-Based Lighting), 85–86
mental ray for node creation, 103
methods and strategies, 88–90
real-world application - Japanese katana sword,

108–112, 112, 113
real-world application - research lab, 114–120, 119

adding more lighting, 118–120
IBL settings, 116–118

Ice Age, 86
IK Spline Handle Tool option window, 164, 167–168, 168
Image menu

→ Panorama → Panoramic Transformations, 89
→ Rotate Canvas → Arbitrary, 43

import pipeline, 127, 143
importing

characters, 142–143
live video, 78
vs. referencing scene, 138

Impressionist Paint tool, 49–50
final renders, 54–55
implementing, 51–52, 52
interface to control, 51
work flow with, 50

impressionistic-style images, 49–55
artistic process, 50–51
shadows, 53

iMult node in Shake, 47–48
instancing to manage curves, 5
IsMax attribute, 216
IsMin attribute, 216
Isolate Select mode, 40

controls, 41

J

Japanes anime, 37
Japanese katana sword, 108–112, 112, 113
Jaws, 65

K

katana.mb file, 110
keyable attributes, 148

keyframed animation, 57
keyframes

for blocking, 75
copy and paste, 70

L

Lawrence of Arabia, 58
layering sets of UVs, for multiple textures, 40
layers, for organization, 138
layout animators, 58
LDRI (Low Dynamic Range Imagery), 86

vs. HDRI, 114–115
learning, tutorials for, 207
lenses, 63–64
lifespan of particles, 216
light domes, 88
lightDome.mb file, 98
lighting

essential techniques, 122
hatching for changes, 44
props, 115–120
and textures, 44
web resources on, 123

live video, importing, 78
Locator Summary panel, 83
locators, attachLocators.mel script to generate, 8
“locked-off” camera, 59
long names, 130
The Lord of the Rings, 1, 58
Low Dynamic Range Imagery (LDRI), 86

M

managed pipeline, 126
matchMove_handheld.mov file, 82
matchMove_tracked.mb file, 82
The Matrix, 1
matte surfaces, Fresnel Effect and, 92
Maya Live, capturing camera motion with, 77–82, 78
.mcc file extension, 26
MEL command, to save cache, 26
MEL scripts. See scripts
mental ray, 88

enabling, 108
for IBL node creation, 103

mental ray IBL node, 115
Mental Ray plug-in, 104
Merge Vertices command, 258
mesh constraint, for cloth motion, 20–21
meshing constraining cloth to model, 13
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metal surfaces
HDRI for reflections, 87
IBL to light, 112

mixed lighting environments, HDRI for, 87
Modeling menu

→ Polygons → Average Vertices, 25
→ Surfaces → Extrude, 160

Modify menu
→ Add Attribute, 220
→ Convert

→ Paint Effects to Polygons, 192
→ Polygons to Subdiv., 251, 256, 257, 260

→ Freeze Transformations, 220
→ Make Live, 3
→ Transformation Tools → Soft Modification Tool,

239, 247, 247–248
motion blur, 71
motion of cloth, constraints to affect, 19–24

button constraint, 23–24
cloth constraint, 21
collision constraint, 23
field constraint, 22–23
mesh constraint, 20–21
transform constraint, 19–20

multiplyDivide node, 146–147
muscle edge loops, 233, 233

N

name spaces, 137
naming conventions, 128–131, 129

spaces and underscores in, 131–133
nodes, attaching output attribute to input, 46
noise

energy vortex, 214–217
hermite electric arc, 218–226

adding curve, 221–226
basic particle motion, 220–221
scene setup, 218–220

theory, 209–212
variable-speed fountain of water, 212–213

noise function, vs. rand function, 210
noiseyArc.ma file, 226
noiseyArc.mov file, 226
noisyFountain.ma file, 213
noisyFountain.mov file, 213
noisyGate.ma file, 217
noisyGate.mov file, 217
non-photorealistic rendering techniques, 35–55

impressionistic-style images, 49–55
artistic process, 50–51
shadows, 53

non-photorealistic rendering techniques, continued
integrating hand-drawn textures with 3D models,

37–48
creating and applying, 37–44
edge lines, 47–48
shader creation, 44–46

vs. photorealism, 35–37
normal, 222

and direction of force from collision surface, 18
and poly-by-poly modeling, 240
reversing direction, 18
viewing, 18

normal lens, 63
NPR. See non-photorealistic rendering techniques
null node, creating, 82
NURBS curves, for hair, 151, 152
NURBS objects

for Impressionist Paint tool, 50
viewing normals, 18

NURBS plane
for Final Gathering lighting, 118, 118
subdivision for water surface, 194, 194
supplementing ambient lighting with, 114
with Surface shader, 115

NURBS torus, 214, 215

O

oblique angle, 59
octopus tentacles, 155, 155–158, 157, 158
Octopus_finished.mb file, 158
Octopus_start.mb file, 155
off-angle shot, 59
off-camera character animation, 24
offset from collision surface, 17
one-node camera, 59

creating, 65
optimize scene command, 137
Orig nodes, 136
orthographic projections, 230, 239
Outliner, hierarchy of object, 130
Output Statistics, for cloth, 10, 10

P

Paint Cloth Properties tool, 16
Paint Effects tool

for curve, 226, 226, 227
vs. Impressionist Paint, 51
MEL scripts for brush strokes, 36

Paint Hair tool, attributes, 151
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Paint Properties tool, 16
painterly look, 49
panels of skirt

creating, 3–5
curves, 4–5
guide curve, 3–4

custom properties, 11
designing, 2
instancing to manage curves, 5
seams, 7
tessellation of, 6

panning, 58, 69
with TranslateX, 72–74

Panoramic Transform dialog box, 89, 89
parent and child, including in names, 130
Partial Crease command, 264
Particle Collision Events window, 205
particle emitter, for water fountain, 212, 212
particles. See also noise

basic motion, 220–221
and collision, 198
goalweightPP for, 182
as rain, 198–199

Particles menu
→ Create Emitter ❒, 198
→ Emit from Object ❒, 203, 214, 218
→ Goal ❒, 218
→ Make Collide, 200, 204
→ Particle Collision Events, 200, 205

passive hair curves, 153
per-frame basis for shadow creation, 53
Perlin noise function, 211
personality, in animation, 166, 207
Phong E shader, 91
Photon Intensity, 106, 107
photorealism, vs. non-photorealism, 35–37
pipeline. See character pipeline
planar mapping, 38
plusMinusAverage node, 146–147
Point Lock attribute, for antenna, 184
pointOnCurveInfo node, 222
pointOnSurfaceInfo node, 222
poly-by-poly modeling, 230, 240
polygonal cage, 230, 239–250

collapsing polygons, 248
creating and appending polygons, 240–243
extruding polygons, 248–250
extruding rows of polygons, 244–246
splitting polygons, 244

polygonal cloth mesh, 6
polygons

averaging, 25

polygons, continued
viewing normals, 18

Polygons menu
→ Append to Polygon Tool, 239, 240, 241, 251
→ Combine, 258, 258
→ Copy UVs to UV Set, 42
→ Create Empty UV Set, 42
→ Create Polygon Tool, 239, 240
→ Delete Current UV Set, 42
→ Tool Options → Keep Faces Together, 244, 245, 248
→ UV Snapshot, 42

The Prince of Egypt, 58
printing, dpi (dots per inch) for, 43
priority of collision, 17, 17
professional animators’ secrets, 166
propagation of updates to all instances, 5
props

designing, 114
lighting, 115–120

pseudorandom sequence of numbers, 210

Q

quickSelectSet, 139

R

radiosity renderings, 86
Global Illumination and, 103
and shadows, 95

rain, 194–201
particles as rain, 198–199
splashes, 200–201
springs for ripples, 196–198

rain_puddle_soft_body_start.ma file, 195
random (rand) function, 209

clumping from, 210, 210
raytraced reflections for lighting, 93, 94
Ready to Solve bar, 81
reference pipeline, 127
reference window, 141–144
referencing scene, vs. importing, 138
reflection-only lighting, 92–93
reflective materials, Fresnel Effect and, 89–93
Reflectivity, Texture icon for, 91
refresh rate of computer, constraint display and, 20
Relax Frame Length, 10
relaxed garment state, saving, 12–13
Render Global Settings dialog box, 109, 175, 175
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Render Global Settings menu
→ Mental Ray

→ Caustics and Global Illumination, 107
→ Final Gathering, 107
→ Quality Presets, 106

rendering. See non-photorealistic rendering techniques
research lab, IBL with Final Gathering to create, 114–120
Resilience attribute, 176
resolution, 28

mismatch and cloth/collision problems, 18
rest position curves, 152
reverse node, 145, 146
RGB values, normalized brightness range from, 86
rigging curtain, 137
rigs, expressions and utility nodes in, 144–149
ring_dust.ma file, 206
ripples in water, 196–198, 197
roll for handheld camera, with TranslateX, 76, 77
roll the camera, 59
rolling ring to kick up dust, 201–207, 203, 207

collision detection, 204–205
rope, breaking effect, 158–162
Rope_Finished.mb file, 158
Rubber Band constraint, 154, 154

S

sampling rate, for cloth simulation, 10
Saving Private Ryan, 71
saving work

with cloth, 26
in multiple files, 235
relaxed garment state, 12–13

scanning hand-drawn textures, 43
Scene menu (Maya Live) → New MatchMove, 78
Schindler’s List, 71
screen direction, 58
Script Editor, 7
scripts, 50

adding to Channel box pop-up menu, 149
for cloth manipulation, 7

attachLocators.mel script, 8
to duplicate bouncing balls, 147–148, 148
location for, 135
to move user-created channels, 148
noise command, 211
for Paint Effects brush strokes, 36
for renaming objects, 131
UVGlue.mel, 32

ScrollList, procedure to fill, 142

scrubbing in Timeline, 61
Playback Speed for, 78

seams for cloth panels, 7
secondary motion of skeleton joint

hair system to drive, 162–166, 165
rig setup, 162–165, 163

SecurityShip.mb file, 104
seed number for rand function, 209
select command, 141
selection sets, 138–139
self-intersection in collision object, 24, 24
SGI format, floating-point, 86
shader network, 44

building complete, 46
shaders

ambient occlusion, 86
for hand-drawn textures, 44–46

shadows, radiosity renderings and, 95
Shake, iMult node, 47–48
shake in camera, creating, 67–71
shape of cloth, attributes for, 9–12
shark animation, 166–171, 167, 168, 170
Shark_start.mb file, 167
Shear Resistance of cloth, 11, 15
Show menu, → Locators, 20
showRotate script, 149
showScale script, 149
ShowTranslate script, 149
Shrek 2, 1, 35
side-to-side motion, 72–73
simulation

cloth settled after, 3
garment preparation for, 7–9
interacting with hair simulation, 153–154
running, 12
start frame in Timeline, 12

Simulation menu
→ Delete Cache, 13, 30
→ Disable Solver, 8, 30
→ Enable Solver, 12
→ Properties

→ cpDefaultProperty ❒, 11
→ Create Cloth Porperty, 11
→ Paint Cloth Properties Tool ❒, 16

→ Save As Initial Cloth State, 12, 13, 30
→ Solvers → cpSolver1 ❒, 9
→ Truncate Cache, 14
→ Update Cloth State, 13, 24

Simulation Method attribute, 153
skeleton

for antenna, 181
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skeleton, continued
hair system for secondary motion, 162–166, 165

rig setup, 162–165, 163
Skeleton menu → IK Spline Handle Tool, 167
skirt. See cloth
skirt attach curve, 4
skirt_Attach.mb file, 12
skirt_curves.mb file, 5
skirt_garmentBuilt.mb file, 7
skirt_jump.mb file, 13
skirt_jump.mov file, 17
smattrDwn.mel script, 148
smattrUp.mel script, 148
Smooth Bind, 181
smoothstep function, 216
soft bodies for car antenna, 180–183

creating, 181–183
soft body dynamics, 179
soft light, Final Gathering for, 102
Soft Modification tool, 172–173

handle, 173, 175, 176
Soft/Rigid Bodies menu, → Create Soft Body → ❒, 182
softness of Transform constraint, 20
Solver Scale for cloth, 10, 10
Solvers menu, → Initial State → Set for Selected, 204, 219
spaces in names, 131–133
specularity, 87
speed connections, creating, 147
sphere, as active rigid body, 195
Spiderman 2, 35
splashes in puddle, 200–201, 201
spline ikHandle, connecting influence to another curve,

185
Hypergraph view, 185

splitting polygons, 244
spotlight for props, 115
Spring Options dialog box, 197
star in polygon layout, 232, 232
start position curves, 152, 153
Stiffness attribute

for antenna, 184
for car suspension, 193
for hair, 154

stitcher resolution, 6
Stretch Resistance of cloth, 11, 15
strokes, size from Impressionist Paint, 52, 53
Subdiv Surfaces menu, → Partial Crease Edge/Vertex, 264
subdivision model editing in character face, 260–264, 261,

262, 263
subdivision modeling, 229

computational costs, 235
subdivision surfaces in character face, 258–260, 259, 260

subD_modeling01.mb file, 235
subD_modeling03.mb file, 238
subD_modeling06.mb file, 244
subD_modeling14.mb file, 255
subD_modeling21.mb file, 262
subD_modeling22.mb file, 262
subframe calculations, by solver, 9
subframe sampling, 15
sunlight, 115
Surf. Luminance node, 45
surface, converting to collision object, 17
surface points, assigning to dynamic particles, 180–181
Surface Shader node, 45
Surface shader, NURBS plane with, 115

T

telephoto lens, 64, 65
templates, for characters, 137–138
tessellation of panel, 6
text command, 140
Texture Editor, 37–39

toolbar, Isolate Select mode controls, 41
Texture icon for Reflectivity, 91
Thickness force of cloth, 15
three-dimensional models

2-dimensional artwork for, 230, 231
hand-drawn texture integration with, 37–48

three-node camera (Camera, Aim and Up), 60
TIF file format, floating-point, 86
tilt, 59
tilting camera, with TranslateY, 74–76
time connections, creating, 147
Timeline for simulation, start frame in, 12
tokenize command, 132, 141, 143
track points, 79–81, 80, 81
Track Summary panel, 80, 82
tracking shot, 58
tracking zoom, 65
transform constraint, 8

for cloth motion, 19–20
traveling shot, 58
tree line, impressionistic-style, 55, 55
triangles, avoiding in subdivision models, 232
trucking shot, 58
truncating cache, 14
TurboProp_TXTR.mb file, 115
Turbulence Strength attribute, for antenna, 184
two-node camera (Camera and Aim), 59

for camera shake, 68
dolly-and-pan shot with, 60–62
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U

underscores in names, 131–133
uniform field, 22
unique name, forcing, 130
unkeyable attributes, 148
unmanaged pipeline, 126
user-created channels, moving, 148
utility nodes in rigs, 144–149
UV mapping, 37–40
UVGlue command, 32
UVGlue.mel file, 32

V

variable-speed fountain of water, 212–213
vehicles, HDRI for reflections, 87
vertices, polygon averaging, 25
Vertigo, 65
video, importing, 78
View menu

→ Camera → Settings, 66
→ Default Home, 235
→ Image Plane → Import Image, 235

virtual models, hand-drawn textures, 36
virtual softbox, 120
visibility of animation controls, 139–140, 140

W

walk cycle file, 163
water fountain, variable-speed, 212–213
web resources

on Image Based Lighting, 123
renaming scripts, 131

weights, painting, 182
wide angle lens, 63, 64
wide-screen format, 66
Window menu

→ Animation Editors
→ Expression Editor, 215, 219, 220
→ Graph Editor, 62

→ Relationship Editors
→ Dynamic Relationships, 200
→ Sets, 139

→ Rendering Editors → Render Globals, 108, 111
→ Settings/Preferences → Plug-in Manager, 108

wire cage, 236–238, 238
Wire Walk Length, 196

Z

zolly, 65
zoom, 59
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