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« BHA2D (mid-1960s~mid-1970s)
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v" Squash and stretch v" Arcs

v" Anticipation v' Secondary action

v' Staging v Timing

v’ Straight-ahead action and v’ Exaggeration
pose-to-pose action v" Solid drawing

v Follow-through and v Appeal
overlapping action v" Depth of field

v" Slow in and slow out v' Balance and weight

John Lasseter, “Principles of traditional
animation apphed to 3D computer animation”.
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Anticipation  (FHEATH)
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Staging (fi/Z)
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Straight-ahead action and pose-to-pose action
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Follow-through and overlapping action
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Slow in and slow out ([BEAFIEHE)

'?}JT&EETJH RAVEGR . BRSSP Zs) 2B IR FRER
R
s MTENEBANELFESYENZENFTFSEARANE, E
Ith N 1Z & BT 48 K 22 E R s E




Arcs (T

» USLAEFF A,
B, L

X
N

Ite, 7]

Z bR E

FRHY

E_

/IETJJL_IE_

\]

ZB1F)

JVE RS QR ERR R — B ESL A9%

= YNIEE] .

4

i

ENEINERAN EE %,

s ‘\A FAS
{ P
- b ;'V/.. .' {
\ _.:” \ { ,
( ' lr i l“l l - '/j
‘{.. | | " ” v.‘: “\
N | Vo | ™
AT H .
i | {, X1 ' ] 4
) i ] N A d
The Wir ” VY ‘ I
AMAIN TA ! l 1) !
e AR BRA =
WL A | { i f“.‘-\«
Ty g
Il’l I"\.

r—

F

&



Secondary action (Mft/Ei=zh)
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Timing (FE#&ENFF)
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Exaggeration (£3K)
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peal (Ak5|77)
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Bad appeal
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Good appeal
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« IWEREM (storyboard)
« AEEER! (model sheet)
* REMANILE
(key frames & in-betweening)
* 3K (test shots)
« F& (inking)
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KPRE
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e IFEliza15% (Forward kinematics)
« MRTZ 8] 2| B R /R 8]
s REEEIE (Inverse kinematics)
« MER/RT[EIMSF R XTI

Forward Kinematics Inverse Kinematics

P = f(elagz)
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Cmzs)sE (Forward kinematics)

*

x =1,cos(&,)+1, cos(b,) +1, cos(b;)
y =1, cos(&) -1, cos(é,) +1, cos(b;)



KREHEEIE (Inverse kinematics)
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x =1,cos(&) +1, cos(8,) +1, cos(b;)
y =1, cos(&) -1, cos(é,)+1, cos(b;)
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=ZEIHERE (motion capture)
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Thank you!

Questions?



