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A

A pose, 512

Action constraint, 469
actions, 546-550

active object, 75, 103

active strip, 644

active tools, 34-35

Add Primitive tools, 129-130
Add Shader node, 333

Add tool, 563

additive tools, 187-189

Adjustment Layer strips,
639-640

advanced numerical input
system, 85

airbrush, 592

Alembic file format, 427

Align Euler to Vector node, 291
aligned handles, 235-236
alignment options for text, 252

alpha channel, 182, 273,
416, 642

ambient occlusion (AQ), 400-403
angular diameter, 382-383

animation. See also editing;
keyframes

with armatures, 538-546
character, 531
Dope Sheet, 531-538

with Grease Pencil objects,
619-626

nonlinear, 546-552
object, 431-437
principles of, 540-543
rendering, 419-420
Animation Editor, 32-33

Animation workspace, 18, 59,
434-435

Annotate tool, 55-56
anticipation, 541
AO (ambient occlusion), 400-403

API (application programming
interface), 724, 732

appeal, 542

Append feature, 119-122
appendages, adding, 514-516
appending datablocks, 708-710
application templates, 21

Apply operator, 156

arbitrary output variable (AQV),
661-662

Arc tool, 597
arcs, 542

Area light, 374, 386-387,
392-393

Armature constraint, 469
Armature modifier, 162, 615
armatures
animating with, 538-546
bendy bones, 500-504
editing, 489-493
overview, 100, 488-489
parenting bones, 493-494
properties, 495-500
skinning, 504-512

Array modifier, 154-155, 159,
173-176, 613

Arrow display type, 458

assembly line approach,
265-266

Asset Browser

appending datablocks,
708-710

asset libraries, 422-426,
708-710

hair assets, 565-567
linking datablocks, 710-712
overview, 34

pose libraries, 527-530

asset libraries, 422-426,
708-710

assets

building asset libraries,
422-426

creating global asset library,
425-426

customizing in Asset Browser,
424-425

exporting to external formats,
426-427

importing from other
applications, 427

overview, 422
attribute nodes, 271, 282
attributes, 311-313, 440-441
Auto Keying, 439-440
auto-aperture feature, 685
auto-focus feature, 686

automation, usefulness of,
720-721

Average tool, 309

back light, 372, 392
backdrop image, 666-667
backface culling, 92-93
Background images, 178-183
baking

light probes, 405-407

liquid simulations, 579-580
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base color, 322
basis shape, 482

Batch Rename operator,
491, 492

B-bones, 497-499
Bend tool, 601
bendy bones, 496, 500-504
Bevel modifier, 154-155, 159
bevel object, 230-234
Bevel tool, 130, 141-144
beveling curves, 229-234
Bézier curves
anatomy of, 221-222
cyclic and non-cyclic, 223
deforming text with, 255-256
editing, 235-237
overview, 220-221
Bézier draw type, 225-226
Bézier interpolation, 449

bidirectional scattering
distribution function (BSDF),
318-320

bin, 637

Bisect tool, 131, 140-141

Blank Grease Pencil object, 589

blend mode, 642

Blend texture, 364

Blender Animation Studio, 14

Blender Foundation, 11

Blender Institute, 14

Blender Python API, 724, 732

blending modes, 311-312

Blob tool, 189

blobbies, 241

blocking, 432

Blur tool, 308

Boids physics, 557

bones in armature
appendages, adding, 514-516
bendy bones, 500-504
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bone collections, 526

bone groups, 524-526

bone heat, 509

bone layers, 496, 526
centerline, creating, 512-514
editing, 489-493

inverse versus forward
kinematics, 519-524

organizing rig, 524-527
overview, 489
parenting, 493-494

parenting and constraints,
516-519

Boolean modifier, 159
booleans versus joins, 103-104

bouncing ball animation,
619-624

boundary edges, 135
boundary line, 595
Boundary tool, 192
Box Face Set tool, 195
Box Hide tool, 196-197
Box Mask tool, 195
box modeling, 126, 127
Box Select, 46, 47
Box tool, 597
Box Trim tool, 197
Breakdown keyframe, 537-538
Brick texture, 339, 341
Bright/Contrast modifier, 639
brush cursor, 186-187
brush select tool, 46
brushes

custom, 201-202

for Grease Pencil objects,
592-598

properties, 198-201
textured, 202-203
versus tools, 198
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BSDF (bidirectional scattering
distribution function),
318-320

Build modifier, 159, 613-614

Built-In Function f-curve
modifier, 453

bump mapping, 346-347
bundles, 701

C

cage, 171

Camera coordinates, 345
camera objects, 101
cameras

configuring before solving,
699-700

solving camera motion,
698-701

treating objects as, 42

video quality, 682-684
Cartesian grid, 72
cascaded shadow map, 384
Cast modifier, 162
Catmull-Clark subdivision, 172
caustic lighting effects, 378
centering objects, 43
centerline, creating, 512-514
character animation

animating with armatures,
538-546

Dope Sheet, 531-538
nonlinear animation, 546-552
overview, 531
Checker texture, 339, 341
Child Of constraint, 468
children, selecting, 118
Christensen-Burley method, 326
Circle display type, 458
Circle Select, 46, 47
Circle tool, 597



circular sockets, 274
Clamp To constraint, 468
clay renders, 322

Clay Strips tool, 188

Clay Thumb tool, 188
Clay tool, 188

Clear Cyclic extrapolation,
451-452

clip library, 637
clips, 638
Clone tool, 361-362, 600
closed edge loops, 147
closed mesh, 135
Cloth Filter tool, 197
Cloth modifier, 164
cloth simulation, 573-576
Cloth tool, 192
Clouds texture, 364
codec, 647
coding. See Python scripting
collection instances, 116-118
collections
creating, 113-116
linking datablocks, 711-712
overview, 101
selecting objects in, 119
selecting with, 118-119
using, 116-118

using library overrides with,
717-718

Collision modifier, 164
collisions, 559-561
color

attributes, adding multiple,
311-313

of bone groups, 525
of bones, 498

of geometry nodes, 270-273

of materials, changing
color palettes, 313-314

diffuse colors, setting,
301-303

material slots, creating,
303-307

overview, 301
painting masks, creating, 314
rendering vertex colors, 315
vertex colors, using, 308-315
selecting objects by, 119
World material, 396-397
Color Balance modifier, 639
color bleeding, 377
Color Filter tool, 197
Color modifiers, 612, 617
color nodes, 271, 668
color palettes, 313-314

color picker, 302-303,
309-310, 314

color stop, 330

color strips, 639

Comb tool, 563

Combo Select mode, 90-91
compositing

Compositor workspace,
652-653

editing versus, 632
nodes, 651-652, 666-667
overview, 651

real time, in 3D Viewport,
670-671

rendering from Compositor,
669-670

rendering image
sequences, 420

rendering in passes and layers,
653-665

replacing texture without
re-rendering, 671-680

Compositing workspace, 19,
59-61

Compositor Editor, 31
Compositor workspace

general discussion, 652-653
node editing, 665-669
rendering from, 669-670

replacing texture without
re-rendering, 671-680

Cone display type, 458

Connect Vertex Path
operators, 128

constant extrapolation, 451-452
constant interpolation, 449
constraints
adjusting settings on, 460-461
Empties, 458-460
overview, 455-456
relationship, 468-470
Stickman character, 516-519
tracking, 466-468
transform, 462-466
using effectively, 456-458
vertex groups, using, 461
contact shadows, 381-382
container, 647
contexts, 34

control points, 100, 218, 221,
236-237

control vertices, 358
converter nodes, 271, 668

coordinate systems, 72-75,
83-84

Copy constraints, 462-466
Copy to Selected operator, 157

copying mirrored poses,
544-546

copy/paste appending
method, 708

corner widgets, 22-23
corrective shape key, 471-472
Corrective Smooth modifier, 163
Crease tool, 189

Cross transition, 646
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cryptomatte passes, 658-661,
678-680

Cube display type, 458
Cursor orientation, 74, 75
Cursor tool, 3D Viewport, 49
Curve modifier, 162

Curve Pen tool, 223

Curve tool, 597

curves. See also Bézier curves

changing 3D curves into 2D
curves, 227-229

converting text to, 256
deforming text with, 255-256
drawing, 224-227

extruding, beveling, and
tapering, 229-234

material slots, creating,
305-306

versus meshes, 218-220

NURBS, editing, 237-240

overview, 100, 217

tilt, adjusting, 234-235

types of, 220-221

working with, 222-224
Curves modifier, 639

custom brushes, 201-202,
364-366, 594-595

custom event maps, 66-69
custom keying sets, 443-444

custom properties, 476-477,
732-734

Cutter tool, 596
Cycles f-curve modifier, 453
Cycles render engine

Area light, 386-387

environment, setting up,
395-403

general discussion, 410-412
hair, rendering in, 568-569
light portals, using in, 392-393
light properties, 377-379
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mesh lights, using in, 387-390
overview, 299-300
passes, 662-665
smoke simulation, 583-584
Spot light, 384-385
Sun light, 382-384

cyclic curve, 223

D

Damped Track constraint, 468
Data Editor, 33-34
data passes, 656-657
data paths, 475-477
Data Transfer modifier, 158
datablocks
appending, 708-710
linking, 710-712
material slots, creating, 306
overview, 99
unlinking, 109-110
Decimate modifier, 159
default interface, 16
defaults, setting, 64-65
deflectors, 559-561

Deform modifiers, 161-164, 611,
615-616

deformers, 497

Delete operators, 128

Delete tool, 563

Delta keys, 438

Density tool, 563

depth of field, 686

destructive modeling, 258-259
destructive operation, 143-144
diamond-shaped sockets, 274
diffuse colors, setting, 301-303

diffuse reflection factor,
379-380

dirt shader, 401-403
dirty Gl, 401-403
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Displace modifier, 162
display types, 458

distort nodes, 668

Distorted Noise texture, 364
distortion nodes, 271
distribution method, 324

documentation, Blender Python
API, 732

domain, 576
Dope Sheet
adding actions, 546-550

keyframe indicators,
recognizing, 536-538

markers in, 535-536

overview, 32, 531-532

selecting keys in, 532-535
Dot Dash modifier, 614
doubles, removing, 96, 137
Draw Face Sets tool, 193-194

Draw mode, for Grease Pencil
objects, 592-598

Draw Sharp tool, 188
Draw tool
for curves, 222, 224-227

for Grease Pencil objects,
592-595

sculpting, 188

texture painting, 361, 363-366

vertex painting, 308-310
drivers

adding, 472-475

data paths, 475-477

defined, 470-471

overview, 456, 470

when to use, 471-472
Drivers Editor, 32-33, 477-479
Duplicate operator, 128, 157
Duplicate tool, 490
duplicates, creating, 104-110

duplicating areas into new
windows, 23



Dupliverts, 285

Dynamic Effects
interpolations, 450

Dynamic Paint modifier, 164

dynamic topology sculpting,
200, 205-209

Dyntopo, 200, 205-209

ease in and ease out
principle, 542

edge flow, 151

edge loops, 147-149

edge rings, selecting, 149-150
Edge Select mode, 90-91
Edge Slide tool, 132, 151

Edge Split modifier, 159-160
edges, selecting, 89-93

edit cage, 156

Edit Face Set tool, 196

Edit Linked Library add-on,
712-714

Edit mode
Extrude tool, 95-98

Grease Pencil objects,
600-601

linked vertices, 94

modeling operators, 127-128
modeling tools, 128-133
ngons, 93

overview, 87-88

Proportional Editing feature,
98-99

selecting vertices, edges, and
faces, 89-93

switching between Object
mode and, 88-89

editing. See also Video
Sequencer

compositing versus, 632
still image sequences, 420-421

editors. See also 3D Viewport
Editor; Movie Clip editor

Animation, 32-33

Data, 33-34

Drivers, 32-33, 477-479
General, 31-32

Geometry Node, 32, 260-263,
278-281

Graph, 31, 32, 447-449, 543
headers, customizing, 23-24
Info, 33
overview, 16-17, 30
Properties, 34-37, 716-717
Scripting, 33
Shader, 31, 388-390
Spreadsheet, 34, 262-265
Text, 33, 728, 731
Texture Node, 31-32, 366
Timeline, 32
uv, 31

Eevee render engine
Area light, 386-387
color inputs, 322-323

environment, setting up,
395-403

general discussion, 410-412
hair, rendering in, 567-568

light probes, working with,
403-408

light properties, 379-382
overview, 298-300
passes, 656-665
shadow mapping in, 390
smoke simulation, 583-584
Spot light, 384-385
Sun light, 382-384

Effect strips, 640

effects

adding in Video Sequencer,
644-646

Grease Pencil objects, 617-619

Einar character file, replacing
texture in, 671-680

Elastic Deform tool, 190-191
Elephants Dream, 13
Emitter particle system, 555-556

Empty objects, 101, 118,
458-460

end points, 223
energy conservation, 333

envelope display type for bones,
498, 499

Envelope f-curve modifier, 453
Envelope modifier, 614
envelope weights, 508-509

envelopes, skinning with,
505-506

environment
ambient occlusion, 400-403
HDRIs for lighting, 397-400
overview, 395

World material, changing,
395-396

Environment texture, 339, 341
Erase tool, 596
Euler angles, 74
Euler rotations, 543
events, 66-69
exaggeration, in animation, 542
Explode modifier, 164
exporting
to external formats, 426-427
UV layouts, 367-368
extrapolation mode, 450-452
Extreme keyframe, 538
extreme poses, 538

Extrude tool, 95-98, 127, 130,
223,490, 600

extruding curves, 229-234
eye bulge shape key, 483-484
eyedropper, object, 234
Eyedropper tool, 596
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F

face dots, 91

face loops, 147-149
Face Select mode, 90-91
face sets, 193-194
faces, selecting, 89-93
Fades, 641

fake users, 306, 547
FBX files, 368

f-curve modifiers, 453-454
f-curves, 436, 449-453
FFmpeg file format, 647
fields, 274

File Browser, 34, 119-121,
247-250

fill light, 371-372, 391
Fill tool, 190, 362, 595
filter nodes, 271, 668
filter tools, 187, 194-198
final polish, 433

fireflies, 386

FK (forward kinematics),
519-520

Flatten tool, 189

floating point numbers, 272-273
Floor constraint, 466

Fluid modifier, 164

Fluid physics, 557

fluid simulation, 576-580
Follow Path constraint, 469
follow through, 541-542
fonts, 247-251

force field objects, 101
force fields, 559-561

forward kinematics (FK),
519-520

four-point poles, 148
fractional frame, 551

frames, organizing nodes with,
276-277

740

free handles, 235-236
free software, 10

full frames, 685

fur. See hair and fur, 555

G

Gamma Cross transition, 646
General Editor, 31-32

General workflow template,
16, 21

Generate modifiers, 159-161,
611,613-615

Generated coordinates, 349
Generator f-curve modifier, 453
Geometry node, 347-349

Geometry Node Editor, 32,
260-263, 278-281

geometry nodes. See also
Geometry Nodes
workspace

adding to networks, 274-275
commonly used, 282-284

destructive versus procedural
modeling, 258-259

general discussion, 265-267
hair assets, 565-567
organizing, 275-281
overview, 257-258

parts of, 270-274

vertex instance modifier,
creating, 284-293

working with, 267-269
Geometry Nodes modifier, 160
Geometry Nodes workspace

Node Editors, 260-263

overview, 19, 59, 259-260

Spreadsheet editor, 262-265
gestural interface, 25
GGX, 324
gimbal lock, 74, 543
Gimbal orientation, 74, 75
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global asset library, 422,
425-426

global illumination, 401
Global orientation, 73, 75, 83
GPU acceleration, 299

Grab tool, 190, 357, 599
grabbing, 72, 82

gradient for World material,
399-400

Gradient texture, 339, 341

Graph Editor, 31, 32,
447-449, 543

Grease Pencil objects

2D Animation workflow
template, 588-591

animation with, 619-626
copying effects, 108
drawing with, 592-598
editing, 600-601

effects, 617-619

integrating with 3D scenes,
626-627

layers, 607-610

materials, 601-606

modifiers, 610-617

overview, 100, 587

sculpting, 598-600

workflow, 591-592
group nodes, 271, 277, 669
group socket nodes, 271
Grow/Shrink tool, 564
guide curves, 564

H

hair and fur
hair assets, 565-567
overview, 561-562
rendering in Cycles, 568-569
rendering in Eevee, 567-568

Sculpt mode, using for hair,
562-565



Hair nodes, 284
hamburger menu, 24, 64, 66

hand-drawn animation in
Grease Pencil, 619-624

handles, 182-183, 235-236
hard surface modeling, 97

HDRIs (high dynamic range
images), 44, 317-319,
397-400, 640

head, 489

head control, adding to rig,
518-519

headers, 16, 23-24, 270
height map, 162

“Hello World” script, 726-730
helper tools, 187, 193-194
hiding headers, 23

high-poly meshes, 177
Home key, 43

Hook modifier, 162, 615
hooks, 119, 486-488

Hue Correct modifier, 640
Hue/Saturation modifier, 617

icons, used in book, 4

IES lights, 379

IES texture, 339, 341

IK (inverse kinematics), 519-524

image compositing. See
compositing

Image display type, 458

Image Empty objects, 179

image formats, 415-416

image objects

adding in 3D Viewport,
178-179

adjusting, 182-183

overview, 101

properties, changing, 180-182
types of, 179-180

Image or Movie texture, 365
image strips, 639
Image texture, 340, 341

importing from other
applications, 427

inbetweeners, 437

increment snapping, 78

index of refraction (IOR), 325
Inflate tool, 189

Info Editor, 33

Ink Pen brush, 593

Ink Pen Rough brush, 593
input nodes, 271, 282, 667-668
Inset Faces tool, 130, 133-136

insetting, adding geometry by,
133-137

instancing, 283

interface. See also editors
creating new workspaces, 63
custom event maps, 66-69

customizing new workspaces,
63-64

defaults, setting, 64-65
headers, customizing, 23-24
maximizing areas, 24

menus, 29-30

organizational structure, 16-18
overview, 15-16

pie menu, 25-27

preset workspaces, 58-62
Quick Favorites menu, 69
resizing areas, 22-23

user preferences, setting,
65-66

workflows, 20-22, 62

workspaces, understanding,
18-20

interlacing, 685

Interpolate tool, 597-598, 601
interpolation, 436-437, 449-450
intraframe, 551

Inverse Kinematics
constraint, 468

inverse kinematics (IK),
519-524

inverse-square law, 380
IOR (index of refraction), 325

Irradiance Volume light probe,
404, 405

J

Jitter keyframe, 538
Join Geometry node, 290
joining areas, 22-23
joining objects, 102-103

joins versus booleans,
103-104

K

key light, 371, 372, 391
Keyed physics, 557
keyframes

adjusting constraints, 460

animating attributes,
440-441

f-curve modifiers, 453-454
f-curves, editing, 449-453
Graph Editor, 447-449
inserting keys, 438-440
keying sets, 441-447
overview, 436-438

recognizing indicators in Dope
Sheet, 536-538

selecting in Dope Sheet,
532-535

keying sets, selecting objects
by, 119

keys, 441-447

Knife tool, 131, 138-141
knots, 237-238

Koenig, Sebastian, 704
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L

Laplacian Deform modifier, 162

Lasso Face Set tool, 195
Lasso Mask tool, 195
Lasso Select, 46, 47
Lasso Trim tool, 197
Last Operator panel, 3D

Viewport, 54-55, 144-146

lathe, 144-145

Lattice modifier, 162, 615
lattices, 101

Layer tool, 188-189
layered animation, 546
layers

Grease Pencil objects,
607-610

rendering in, 653-655
layout nodes, 669
layout stage, 59
Layout workspace, 19, 59
leading, 253
Length modifier, 614
lens focal length, 684
levels of subdivision, 170-171
library overrides, 715-718
light cache, 405
light groups, 664-665
light leaking, 390
light objects, 101

light passes, 657-658, 663-664

light portals, 392-393
light probes, 101, 403-408

light type, selecting objects
by, 119

lighting
Area light options, 386-387
bouncing once, 320-321

Cycles light properties,
377-379

Eevee light properties,
379-382

light probes, 403-408
light-specific options, 379-382

mesh lights, using in Cycles,
387-390

overview, 369-370

reflectivity, 323-325

refraction, 323-325

shadow mapping in Eevee, 390
speedy renders, 390-395

Spot light options, 384-385
Sun light options, 382-384

three-point lighting setup,
370-373

types of lights, 373-375
for video, 684-685
Limit Distance constraint, 465

Limit Location/Rotation/Scale
constraints, 465

Limits f-curve modifier, 454
Line Art modifier, 590, 614
Line Mask tool, 195

Line Project tool, 197

Line tool, 597

linear extrapolation, 451-452
linear interpolation, 449
linked appendage, 122
linked data

appending datablocks,
708-710

creating links, 104-110
datablocks, 710-712

Edit Linked Library add-on,
712-714

library overrides, 715-718
linking datablocks, 710-712
materials, 307
overview, 707-708

linked duplicates, 104-105, 122
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linked vertices, 94, 122
liquid simulation, 576-580
Live Unwrap, 358

local asset library, 422-426
Local orientation, 73, 75
Local View, 43

Locked Track constraint, 467
lofting, 239-240

Loop Cut tool, 131, 150-151
looped animation, 550-552
loops, 131, 147-151

low poly mesh, 171

LTS releases, 12-13

M

Magic texture, 340, 341, 365

Maintain Volume constraint,
465-466

Make Cyclic extrapolation,
451-452

Make Single User menu,
109-110

Map UV node, 675-676
mapping, texture, 343-351
Marble texture, 365
Marker Bold brush, 593
Marker Chisel brush, 593
markers, 534-536, 692-695
marking seams, 353-354
Mask by Color tool, 196
Mask modifier, 160, 640
mask strips, 638

mask tools, 187, 193-198,
362-363

Masking workspace, 19, 61
matcaps, 185-186

material captures, 185-186
material nodes, 284
Material Output node, 318



Material Preview, 44, 393-395
material slots, creating, 303-307
materials
colors, changing
color palettes, 313-314
diffuse colors, 301-303
material slots, 303-307
overview, 301
painting masks, 314
rendering vertex colors, 315
vertex colors, using, 308-315
Grease Pencil objects, 601-606
node editing, 316-320
overview, 297
render engines and, 298-300
surfacing
light reflections, 320-321
Mix Shader node, 327-333
overview, 320

Principled BSDF shader,
321-327

Shader to RGB node,
333-336

matte, 658-661, 678-680
matte nodes, 271, 668
menus
general discussion, 29-30
hamburger, 64, 66
headers, customizing, 23-24
pie, 25-27
Quick Favorites, 69
Merge operator, 136-137
Merge Vertices function, 96
Mesh Cache modifier, 158
Mesh Deform modifier, 162-163
mesh editing, 88
Mesh Filter tool, 197
mesh islands, 137
mesh lights, 373, 387-390

Mesh Sequence Cache
modifier, 158

meshes
Bevel tool, 141-144
Bisect tool, 140-141
converting text to, 256

curves and surfaces versus,
218-220

Edit mode tools, 128-133

importance of good topology,
151-152

insetting, adding geometry by,
133-137

Knife tool, 138-140
loops and rings, 147-151

material slots, creating,
303-305

merging, 136-137
modeling techniques, 126-128
overview, 100, 125
Spin tool, 144-146

metaball objects, 100, 217,
241-245

metadata, 424
metallic materials, 324

Mirror modifier, 160,
166-170, 614

mirrored poses, copying,
544-546

miter, 143
Mix Shader node, 327-333

modeling techniques,
126-128

Modeling workspace, 19, 59,
89, 90

modifiers
accessing, 154-157
Array, 173-176
buttons on, 156
copying, 108
Deform, 161-164

destructive operations versus,
143-144

Generate, 159-161

Grease Pencil objects,
610-617

Mirror, 166-170

Modify, 157-159, 611-613
overview, 153

Physics, 164-165

Subdivision Surface, 170-174

vertex instance, creating,
284-293

Modify modifiers, 157-159,
611-613

Monkey Grease Pencil
object, 589

monkey object, 101-102
motion blur, 686
motion tracking
loading video, 689-691
markers, adding, 692-695

Motion Tracking workspace,
687-689

overview, 19, 32, 681
scene setup, 701-704

solving camera motion,
698-701

tracking footage, 696-698
video input, 682-687

Motion Tracking workspace, 19,
61, 687-689

Move to First/Last operator, 157
move tools, 76, 78, 187, 190-192
Movie Clip Editor
loading video, 689-691
markers, adding, 692-695
overview, 32
scene setup, 701-704

solving camera motion,
698-701

tracking footage, 696-698
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movie strips, 638-639
Moving Hold keyframe, 537
Multi-plane Scrape tool, 190

multiple importance sampling,
377-378

Multiple Strokes modifier, 614
multiple-scattering GGX, 324

Multires Displacement Eraser
tool, 194

Multires Displacement Smear
tool, 194

multiresolution meshes, 177

Multiresolution modifier, 160,
203-205

Musgrave texture, 340, 341, 365

N

naming bones, 490-491

NaN (Not a Number), 11
NeoGeo, 11

network-like approach, 266-267

networks, adding nodes to,
274-275

New Edge/Face from Vertices
operator, 127

Newtonian physics, 557
ngons, 93

NLA (Nonlinear Animation)
editor, 33, 548-552

NLE (nonlinear editor), 632, 637

node editing, of materials,
316-320

node editors, 260-263

nodes. See also geometry nodes
categories of, 667-669
configuring backdrop, 666-667
groups, creating, 277
overview, 651-652, 665-666

Noise f-curve modifier, 454

Noise modifier, 616

744

Noise texture, 340, 341, 365
non-blocking interface, 17
non-cyclic curve, 223
non-destructive edit, 266
nonlinear animation, 546-552

Nonlinear Animation (NLA)
editor, 33, 548-552

nonlinear editor (NLE), 632, 637
non-modal interface, 17
noodles, 267, 666

Normal Edit modifier, 158
Normal orientation, 74, 75
normals, 97

Not a Number (NaN), 11

NPR (non-photorealistic
rendering), 298, 333

Nudge tool, 191
numeric keypad, 41-43
numerical input system, 85

NURBS (Non-Uniform Relational
B-Spline) curves, 220-221,
237-240

o)

OB] files, 368

object animation. See also
keyframes

basics of, 433-434

customizing screen layout for,
434-435

overview, 431-432, 531

simple example, 435-437

workflow for, 432-433
Object coordinates, 345, 349
object eyedropper, 234

Object mode, switching between
Edit mode and, 88-89

object origin, 46, 73
objects. See also parenting
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adding, 100-101
collections, 113-119

joining and separating,
102-103

joins versus booleans,
103-104

linked duplicates,
104-110

overview, 99-100

saving, opening, and
appending, 119-122

Suzanne, 101-102
Ocean modifier, 164

octahedral display type for
bones, 497, 499

offline rendering, 410
Offset modifier, 616
omni light, 374
Opacity modifier, 617
open edges, 135
open meshes, 192

open movies and games,
13-14

open source software, 10
OpenEXR file format, 669-670
opening files, 119-122

orbiting, in 3D Viewport Editor,
37-39

orientations, transform,
72-75, 81

Origin to Geometry
operation, 103

Outline modifier, 614

Outliner Editor, 33, 111,
113-115, 716-717

output nodes, 272, 282, 668
Output Properties, 648-649
output sockets on nodes, 270
overflow from text boxes, 254
overlapping action, 541-542



P

Paint Selection tool, 563

paint tools, 187, 193-194,
308-310

painting
on meshes
Draw tool, 363-366
overview, 358-359

Texture Paint mode,
361-363

Texture Paint workspace,
359-360

vertex
blending modes, 311-312
color palettes, 313-314

multiple attributes, adding,
311-313

painting masks, creating,
314-315

rendering, 315
tools for, 308-310
vertex weights, 509-512
painting masks, creating, 314
palettes, color, 313-314
panels, 16-17

panning, in 3D Viewport Editor,
37-39

paragraph styles, 252-253
Parent orientation, 74, 75
parenting

bones in armature, 493-494

creating parent-child
relationships, 110-113

selecting with, 118-119

Stickman character,
516-519

transform constraints,
462-466

vertex groups, 508-509
particle cache, 557

Particle Instance modifier, 164
Particle System modifier, 164
particle systems
creating basic, 557-559
Emitter, 555-556

force fields and collisions,
559-561

overview, 554-555

physics simulation models,
556-557

uses for, 565
passes

available in Eevee and Cycles,
656-662

Cycles-only, 662-665
Eevee-only, 662
overview, 653-655
selecting, 119

Paste Pose Flipped
operator, 544

PBR (physically based
rendering), 298, 411

Pen brush, 593

Pencil brush, 593

Pencil Soft brush, 593
phonemes, 486

Physics modifiers, 164-165

physics simulation models,
556-557

pie menu, 25-27, 89

Pinch tool, 190, 357, 564, 600
pipeline, 20-21

Pivot constraint, 469-470
pixel aspect, 683

Plain Axes display type, 458
planar tracking, 691

planar vertices, 510

Point Density texture, 340, 341
Point light, 374
point-for-point modeling, 127

Pointiness socket, 348, 349
pole target, 522-523
Poly Build tool, 131, 212-215
Poly draw type, 226
Polyline tool, 597
Portals, 392-393
pose libraries, 527-530
Pose tool, 191
pose-to-pose action, 541
post-production, 421, 631. See
also compositing; editing

Preferences Editor, 34, 65-69
Preserve Volume feature, 527
preset workspaces, 58-62
Preview as Backdrop view, 634
primitive objects

adding, 100-101

collections, 113-119

duplicates and links, creating,
104-110

Edit mode
Extrude tool, 95-98
linked vertices, 94
ngons, 93
overview, 87-88

Proportional Editing feature,
98-99

selecting vertices, edges, and
faces, 89-93

switching between Object
mode and, 88-89

joining and separating objects,
102-103

joins versus booleans,
103-104

overview, 99-100

parent-child relationships,
110-113,118-119

saving, opening, and
appending, 119-122

Suzanne, 101-102
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Principled BSDF shader
color inputs, 322-323
overview, 318-322

reflection and refraction
inputs, 323-325

subsurface scattering inputs,
325-327

principles of animation,
540-543

procedural modeling,
258-259

procedural textures, 338-341
progressive frames, 685
Project Orange, 13

Properties Editor, 33-37,
716-717

Proportional Editing feature,
98-99

pseudorandom algorithms, 555
Puff tool, 564

Push tool, 132, 599

Python Console Editor, 33
Python scripting

basics of Python language,
724-726

custom properties, adding to
datablocks, 732-734

“Hello World” script, 726-730
overview, 719-720
Scripting workspace, 721-723

templates and documentation,
731-732

usefulness of automation,
720-721

Q

Quad View, 3D Viewport
Editor, 52

quaternions, 543-544
Quick Effects, 585
Quick Favorites menu, 69
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R

Radius tool, 223, 600

ramps, 341-342

Random For Island socket, 349
Random Walk algorithm, 326

Random Walk (Fixed Radius)
algorithm, 326

Randomize tool, 132, 223, 599
ray tracing, 299, 411

real time compositing in 3D
Viewport, 670-671

real time rendering, 410

Realtime button on
modifiers, 156

Reference images, 178-183
refining animation, 432
Reflection coordinates, 345

Reflection Cube Map light
probe, 404, 405

reflection factors, 379-380

Reflection Plane light probe,
404, 405

reflectivity, 323-325
refraction, 323-325
regions, 16-17, 52-54

relationship constraints,
468-470

Relax tool, 357

release versions, 12-13

Remesh modifier, 160

Remesh tool, 209-212
remeshing, 209-212

removing areas, 22-23

Render button on modifiers, 156

render engines, 298-300,
410-412. See also Cycles
render engine; Eevee
render engine

render slots, 413-414

Rendered viewport shading,
44-45
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rendering
from Compositor, 669-670
hair, 567-569
liquid simulation, 578-579
overview, 19, 412
in passes and layers, 653-665

sequences of images versus
video, 420-421

sequences of still images,
419-420

smoke simulation, 583-584
still images, 412-418
vertex colors, 315

from Video Sequencer,
646-649

Rendering workspace, 19, 59-62
Repetitive Stress Injury (RSI), 48
Reroute socket, 276

resizing areas, 22-23

restrict columns, 441
retopology, 126, 212-215

rigging. See also Stickman
character

armatures
bendy bones, 500-504
editing, 489-493
overview, 488-489
parenting bones, 493-494
properties, 495-500
skinning, 504-512
Grease Pencil objects, 624-626
hooks, adding, 486-488
overview, 481
pose libraries, 527-530
shape keys, creating, 482-486
right-clicking to select, 47-48
rigid body dynamics, 572-573
rim light, 372, 392
rings, selecting edge, 149-150
Rip Edge too, 133



Rip Region tool, 133, 357
roll angle, 495

Roosendaal, Ton, 11, 13-14
root bone, 517-518

Rotate manipulator, 532
Rotate tool, 76, 78, 191
rotating, 72

Round bevel type, 232

rounding corners of meshes,
141-142

RSI (Repetitive Stress Injury), 48

S

Save Startup File feature, 64-65

saving files, 119-122, 367,
417-419

Scale Cage tool, 76

Scale tool, 76, 78

scaling, 72

scene orientation, 701

scene setup, 701-704

scene strips, 637-638

Scrape tool, 190

scream shape key, 485

screen space effects, 403

Screw modifier, 160

script nodes, 272

scripting, Python. See Python
scripting

Scripting Editor, 33

Scripting workspace, 19, 59,
721-723,726-730

scripts, 19
scrubbing, 437

Sculpt mode, 184-185, 562-565,
598-600

sculpting

accessing Sculpt mode,
184-185

with dynamic topology,
205-209

Grease Pencil objects, 598-600

image objects, adding,
178-183

matcaps, 185-186

with Multiresolution modifier,
203-205

overview, 177

remeshing, 209-212

retopology, 212-215

tools for
additive, 188-189
brush properties, 198-200
brushes versus, 198
custom brushes, 201-202
helper and paint, 193-194
mask and filter, 194-198
move, 190-192
overview, 186-187
properties, 200-201
simulation, 192
subtractive, 189-190
textured brushes, 202-203
types of, 187-188

Sculpting workflow template,
21,184

Sculpting workspace, 20,
59-61, 184

seams, marking, 353-354

search feature, 3D Viewport
Editor, 56-57

secondary action, 542

Select Box tool, 46

Select Circle tool, 46

Select Lasso tool, 46

selecting
in 3D Viewport editor, 45-48
with collections, 118-119

with parent-child relationships,
118-119

vertices, edges, and faces,
89-93

selection modes, 90
selection tools, 45-47
self collisions, 574
self-shadows, 381
sensor size, 683

separating objects,
102-103

sequences of still images,
rendering, 419-421

shader AQV passes,
661-662

Shader Editor, 31, 388-390
shader nodes, 272
Shader to RGB node, 333-336

shaders. See also Principled
BSDF shader

light reflections, 320-321

Mix Shader node,
327-333

overview, 20

Shader to RGB node,
333-336

understanding, 319-320
shading, 20

Shading workspace, 20, 59-61,
316-318

Shadow Caustics feature, 378
Shadow effect, 619

shadow mapping, 390
shadows, in Eevee, 381

Shape Deformation tools, 132

shape keys, creating,
482-486

Shear tool, 132, 223, 601
Shrink/Fatten tool, 132
Shrinkwrap constraint, 466

Shrinkwrap modifier,
163,616

siblings, selecting, 119
Sidebar, 3D Viewport, 53, 86

Sidebar View tab, 3D
Viewport, 49

Index
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Simple Deform modifier, 163
Simplify modifier, 614
Simplify tool, 193

simulation tools, 187, 192

Simulation Zone feature,
278-281, 283-284

simulations. See also hair and
fur; particle systems

cloth, 573-576
liquids, 576-580
overview, 553-554
Quick Effects, 585

rigid body dynamics,
572-573

smoke, 580-584

soft body dynamics, 569-572
Single Arrow display type, 458
single user, 109-110
skeleton, 162
Skin modifier, 160-161

skinning, 162, 239-240,
504-512

Sky texture, 340, 341
Slide Relax tool, 191
slide tools, 132, 564
Smear tool, 194, 309, 361
smoke simulation, 580-584
Smooth Laplacian modifier, 163
Smooth modifier, 163, 616
Smooth tool, 132, 189, 564, 599
Snake Hook tool, 191, 564
Snap Keys operator, 534-535
snap targets, 78-80
snapping
with 3D cursor, 50-51
transform tools, 78-80

sockets, node, 270,
272-274, 666

soft body dynamics, 569-572
Soft Body modifier, 165

7438

soft select feature, 98
Soften tool, 361

solid drawing, 542

Solid viewport shading, 44
Solidify modifier, 161

solving camera motion,
698-701

Sound Crossfade transition, 646
sound strips, 639

speaker objects, 101

special characters, 249
specular reflection factor, 380
specularity, 324-325, 380
Sphere display type, 458

Spin Duplicates tool, 131

Spin tool, 131, 144-146
splash screen, 15-16

splitting areas, 22-23

Spot light, 374, 384-385

Spreadsheet Editor, 34,
262-265

squash and stretch
principle, 541

staging, 541

startup file, 64-65
stashing action, 547-548
step function, 449

Stepped Interpolation f-curve
modifier, 454

stick display type for bones, 497,
499, 524

Stickman character

appendages, adding,
514-516

centerline, creating, 512-514

inverse versus forward
kinematics, 519-524

organizing rig, 524-527
overview, 512

parenting and constraints,
516-519
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still images, rendering,
412-419

stop-motion animation, 489
story-based timing, 542
storyboards, 437
straight-ahead action, 541
Strength tool, 599

Stretch To constraint, 467-468
Strip tab, Video Sequencer, 636

strips, adding and editing, 633,
637-644

Stroke Grease Pencil object, 589
Stucci texture, 365

Subdivide modifier, 615
Subdivide tool, 490

Subdivision Surface modifier,
161, 170-174

Subsurf modifier, 170

subsurface scattering,
325-327

subtractive tools, 187,
189-190

Sun light, 374, 382-384

Surface Deform modifier,
163-164

surface geometry, 283

surfaces, 100, 217-220,
237-240, 305-306

surfacing. See also Principled
BSDF shader

light reflections, 320-321
Mix Shader node, 327-333
overview, 20

Shader to RGB node,
333-336

understanding shaders,
319-320

Suzanne, 101-102

SVG files, 368

symmetric rigs, 491-492
symmetry painting, 510-511



T

T pose, 512-514

tabs, 16-17

tail, 489

taper objects, 233-234
tapering curves, 229-234
teapot, 101-102

templates, Python scripting,
731-732

terminating edge loops, 147
tessellation, 125
test grids, 354-355
test mesh, 101-102
text boxes, 253-255
Text Editor, 33, 728, 731
text objects
adding and editing text, 246

converting to curves and
meshes, 256

deforming text with curves,
255-256

fonts, 247-251

material slots, creating,
305-306

overview, 100, 217, 245
paragraph styles, 252-253
text boxes, 253-255
Text Properties, 247
text strips, 639
texture coordinates, 344-349
texture mapping, 343-351
Texture Mapping modifier, 612

Texture Mapping panel,
343-344

Texture Node Editor, 31-32, 366
texture nodes, 272, 284
Texture Paint mode, 359-363

Texture Paint workspace, 20, 60,
359-360

textured brushes, 200, 202-203

textures
adding, 337-338
exporting UV layouts, 367-368
overview, 20, 337
painting on meshes, 358-366
procedural, 338-341
ramps, 341-342

replacing without re-rendering,
671-680

saving painted textures, 367
texture mapping, 343-351
unwrapping meshes, 351-358
thermal map color styling, 510
Thickness modifier, 616
Thickness tool, 599
3D cursor, 48-51

3D curves, changing into 2D
curves, 227-229

3D scenes, Grease Pencil objects
in, 626-627

3D sculpting and retopology,
126,127

3D Viewport Editor
annotation feature, 55-56
changing views, 39-40

image objects, adding,
178-183

numeric keypad, 41-43

orbiting, panning, and
zooming in, 37-39

overview, 31, 37
Quad View, 52

real time compositing in,
670-671

regions, 52-54

search feature, 56-57
selecting objects, 45-48

3D cursor, 48-51
transforming objects, 76-80
View menu, 40-41

viewport shading, 44-45

three-point lighting, 370-373,
391-392

Thumb tool, 191

tilt of curves, adjusting, 234-235
Tilt tool, 223, 234-235

Time Offset modifier, 613
timeline cursor, 437

Timeline Editor, 32

timing, 542

Tint modifier, 617

Tint tool, 596

To Sphere tool, 132, 601

Toggle System Console
functionality, 728

Toggle X-ray button, 92-93
Tone Map modifier, 640

Toolbar, 3D Viewport, 53, 76-77,
128-133

Toolbar, Sculpt mode, 185
topology, 126, 151-152, 193

“Track, Match, Blend” tutorial
series, 704

Track To constraint, 467
tracking

constraints, 466-468

markers, 692-695

in text objects, 253
Transform Cache constraint, 464
transform constraints, 462-466
Transform Fill tool, 601
Transform tool, 77
Transformation constraint, 464
transforms

coordinate systems, 72-75

custom orientations, 81

with hotkeys, 81-85

orientations, 73-75

other options, 85-86

overview, 72

using tools, 75-80
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Transition strips, 641

transitions, adding in Video
Sequencer, 644-646

translation, 72

Triangulate modifier, 161
turnaround render, 459-460
Tweak tool, 45

tweening, 438

twist property, 234-235
Twist tool, 599-600

2D Animation workflow
template, 21, 588-591

2D Animation workspace,
18, 60

2D curves, changing 3D curves
into, 227-229

2D Full Canvas workspace,
18, 60

U

unlinking datablocks,
109-110

unwrapping meshes
marking seams, 353-354

overview, 20, 31, 219,
351-353

test grids, 354-355

UV coordinates, generating
and editing, 355-358

user community, 2, 11-12, 14
user preferences, 26, 65-66
Utah teapot, 101-102

Utility nodes, 284

UV coordinates, 170, 345,
355-358

UV Editing workspace, 20,
60, 353

UV Editor, 31
UV export feature, 367-368

UV layouts, exporting,
367-368

UV maps, 108
UV pass, 663, 675-676

UV Project modifier, 158,
350-351

UV Warp modifier, 158

\'

variables, driver,
472-473

vector handles, 235-236
vector nodes, 272, 668
Vector pass, 663

vert pushers, 126

vertex groups, 169-170,
461, 506-512

vertex instance modifier,
creating, 284-293

vertex instancing, 285
vertex painting

blending modes,
311-312

color palettes, 313-314

multiple attributes, adding,

311-313

painting masks, creating,
314-315

rendering, 315

tools for, 308-310
vertex pinning, 357-358
Vertex Select mode, 90-91
Vertex Slide tool, 132

Vertex Weight Angle
modifier, 613

Vertex Weight Edit/Mix/

Proximity modifier, 159

Vertex Weight Proximity
modifier, 613
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vertices
linked, 94
selecting, 89-93

VFX workflow, 21,
687-688

video editing. See also
compositing; motion
tracking
compositing versus, 632

effects and transitions, adding,
644-646

overview, 20, 631

overview of Video Sequencer,
632-637

rendering from, 646-649

strips, adding and editing,
637-644

Video Editing workflow, 21

Video Editing workspace,
20, 62

Video Sequencer

effects and transitions, adding,
644-646

general discussion,
632-637

overview, 32
rendering from, 646-649

strips, adding and editing,
637-644

view layers, 654-655
View orientation, 74, 75
viewport shading, 44-45

visual programming
language, 282

Volume pass, 664

volume reflection factor,
380

Volume to Mesh modifier, 161

Voronoi texture, 340, 341,
365



voxel remesh, 209-212
voxels, 583

W

Warp modifier, 164

Wave modifier, 164

Wave texture, 340, 341

Weight Paint mode, 509-512
Weighted Normal modifier, 158

weights, assigning to vertices,
506-512

weights, control point, 237-238
Weld modifier, 161

White Balance modifier, 640
white balancing, 640

White Noise texture, 341

Wind force field object, 559-561
Window coordinates, 345

Wipe transition, 646

wire display type for bones,
498, 499

Wireframe modifier, 161
Wireframe viewport shading, 44
Wood texture, 365

Workbench render engine,
298-300

workflow templates, 62

workflows, 20-22, 62,
432-433

workspaces
creating new, 63
customizing new, 63-64
duplicating, 20
list of, 18-20
for materials, 316-318
organizational structure, 16-18
overview, 16-18
preset, 58-62

World properties, 395-400

X

X-axis, 72-73,76

X-Axis Mirror feature, 491-492,
516, 521

Y

Y-axis, 72-73, 76

Z

Z pass, 657

Z-axis, 72-73, 76
Z-depth, 654
zooming, 18, 37-39
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