Timing for Animation,

40th Anniversary Edition

3 edition

Harold Whitaker and John Halas
Updated by Tom Sito

CRC Press
Taylor & Francis Group
Boca Raton London New York

CRC Press is an imprint of the
Taylor & Francis Group, an informa business




Contents

Foreword by JoannaQuinn........coveiiiviiiiiiieniinienciencannnes ix
Preface to the 3rd edition .......... fereiaseaseaians Ceresasetseserrane xi
Preface to the 1st edition.......... treereereeiene cereeeans Creaasaans xiii
Acknowledgments................ teecsnsersssnnnsresitassanassrere XV
Introduction...........covvevinnen feeerennecieasnasenas cerrrieesas xvii
[
Timing for BroadcastMedia ..........oooeiniiniiiiiii i 1

Timing for FUll ANImMation .........cooiiiiivin i e 2

TiminginGeneral .. ... ...t et 2
Whatls Good TImiNg? . ... .vu i 3
The Storyboard .......oviuiii i e s 5
Traditional Storyboards. ........cooviiiii i 6
Digital Storyboarding . ..... ..o e 8

2D Storyboarding .. .. oot e e 9

3D Storyboarding—Pre-Visualization..............oooviiiiiiiin i 9
Additional Storyboard Effects. ... 12
Responsibility of the Director. ...t 13
Directing for Interactive Games. ..........ooveiirniiniiiiiiiiiiiiirieinnn.. 15
The Basic Unit of Timein Animation..............coooiiiiiiiiiniiiionns, 16
Timing for Television, Web-Based Programming

vs. TimiNng forFeatures .......coo.viiineiiiii ittt 18
SIUGGING et s 19
Bar Sheets. ..ot e 21
Timing for a Hand-Drawn Film: Exposure Charts

Or EXPOSUre Sheets. ... ou et rceen v venenns 23
Timing for an Overseas Production ...........coovviviiiiiiniiiiiieneneenn, 24
Timing for a 2D Digital Production.............coooiiiiiiiiiiii i 25
Timing for a 3D Digital Production............coovviiiiini i 25
Timing for an Actor-Based Program (Performance

Fo T Y Tl i [0 o W @F: T {1 1) I 27
Animation and Propertiesof Matter. ..........covvii e 29
R s
Movementand Caricature .. ... ...ooviiiiii it 31
CauseandEffect ... ..ot 32
Newton's Laws of MOtioN. .. ......iiiin e 34
Objects Thrown Throughthe Air........cooii it 36
Timing of Inanimate Objects.........oooviiiiii i e 38
ROtatiNg ObJaCts oo e 40

Irregular Inanimate Objects ..........coooiiiiiiiii i 40

Animate Objects—Characters..............c.ooiiiiiiiiiiniiniieinn... 40
Force Transmitted Through a Flexible Joint ...t 42



Contents

Force Transmitted Through Jointed Limbs ............ ..., 44
Spacing of Drawings—General Remarks . ... 46
SPACING OF DIBWINGS « ... euteria i e e e e e s e 48
TImiNG aSIoW ACHON ..o ot 50
TIMING aFaSt ACHON. . ..ottt .52
Getting Intoand Qut of Holds ... 54
Single Frames or Double Frames? Ones or Twos? ...........coooaiiienn, 56
HowblongtoHold?. .. .o.ooiiniii 58
ANTICIPAtION. .. ot e 60
FOIOW TRIOUQGR ...ttt e 63
Overlapping ACION .. .. oooo i e 65
.
Timing an Oscillating Movement. ..............o i 66
Timing to Suggest Weightand Force—1................ooiiiiiiennnn. 68
Timing to Suggest Weightand Force—2 ...t 70
Timing to Suggest Weightand Force—3....................coiiiioin, 72
Timing to Suggest Weightand Force—4 . .......... ... oo, 74
Timing to Suggest Force:Repeat ACtion.............ooiiiiivin i, 76
Character Reactions and “Takes” .. .. .coiini i 78
Timingto Give aFeelingof Size..........ooo i 80
The Effects of Friction, Air Resistance,andWind............ ... e 82
Timing Cycles—How LongaRepeat? .................... e 84

AWaving Flag. .....ovi 84
Scenes with Multiple Characters..........ooviieiii i 86
Digital Crowds (Massive) . .......coveei i e e 87
Effects Animation: Flamesand Smoke............... ... ... ... .l 88
B2 L P 90
72 1 1 94

Water DIODS oottt e e e e e e s 94
LY 17 1 95
EXPIOSIONS oLttt 926

3DDigital Effects.......cooviininiiiiiie i e, 96

Repeat Movements of Inanimate Objects .........ooo oo, 100
TG a WK L 102
TypesofWalk ... 104
Spacing of Drawings in Perspective Animation........................... 106
Timing Animals’ Movements: Horses. ............oo. oo i 108
Timing Animals’ Movements: Other Quadrupeds................. e 110
Timingan Animal’s Gallop . ........oooiii i i 112
Bird Flight. ..o 114
Drybrush (Speed Linesyand Motion8lur .................. ... .. ... . . 116
AccentuatingaMovement............ .o L 122
SEODING ..o 124
FastRunCycles...........ooo 126
Characterization (ACtiNG) . ........c.oooooiuii 128

vi



The Use of Timing to SuggestMood ..., 130
Synchronizing AnimationtoSpeech ..........oovviiiiii it i 132
.
T )Y o Ve 134
o B e 136
o B 4 T 138
TimING and MUSIC ..o it it i it ea i iia i caaaeas 141
Animating for Interactive Games. .........oooiiiiii it 142
Traditional Camera Movements. . .........oveiriiineiiiiiniiirinninnnes 144
3D CamMEraMOVES . .. vttt i et 146
Peg Movements in Traditional Animation ...............coooviiiiiini 147
Peg Movementsin 3D Animation .............o ittt 149
Editing Animation. .. ..o v ittt et ia s 158
Editing for Feature Films. . ......cooiriiii i i et e s 159

Editing for Television Episodes. . ..........ooiiiiiiiiiiniiiiiiii et 159
Editing for Children’s Programming..............cociiiiiiiiiiiiin i 160
Editing for Internet Programs ..ottt s 161
Conclusion ..... Pt tesrerresnsnanesess 163
Index ..ovvvereerinnnnieanenns N e 1

vii



