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RCERLDEL TS DR
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F434 9184 o=

.48

alehe wiAlE 2 5448 712 By 37 Al Fi) o) 9} 3 R0l TS
Bds7] 8 A2 oL wlo] A(Animation) T 7] 4] oS FtolE 4= 9l S Al o]
o AA A AS ek G gke] A A ohE S T S8l v Al
ZFEE T 7] %0) ek of gk ]2 ek Al 7)o ket ey do] M A i3] 1 o]
1 313 7o) o} g} Ao}l A 718 92018 A7) 93 BE 7]|4-S WA A g}
271 43t AAEFaTelA = AL b= AN E E Bd] 2138 oy wlo] e
A s ) es A= 288Gt AAE G el 255 B4 (Stop Motion) oy o] &
84 07 AU AF A oln|AE 18] W)k S9ich

21 191 4 895 942 1904 A

S F do] upeti NS HAREEe 24 A H 8] B4 Y-S AFAAHA
T-# &= 2 E A5 (Rotoscoping) 717 0] 543

A G stoll A AE ARl ey uo
o, A8 Sxas s
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& HAE R gk o] HFEE Fal AE L vk A
FE 189 (Computer Graphics)= &3t 3
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GElvit wilo Wlo&EVIE
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(VAT ]
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(Programing)= &t YA A Q1 WIS A A] oY v o] E](animator) 8] <=0 % A4 =4 U&=

RhEol 5= 7] el 9 (Key Frame) B2 o] ARE-H Tt o] 712 om0 7} & 2h5 A

Aol F7 4 5 el Ealgorithm) © 2 W3 Fo 2 £ 8 FHa:
wpole. 7] Tl Q)% B BAS 2 LeY) Aol o] SRS 2USA T EAL o]

WA Al kel w2 A o) A ek wEb A AR ARl w2 S U] S8

LA 7|7 FAIG S AR gz i E oo E 7L a8t o] = AE4 ]l

AIFE 10 e} 970 339 B7gol A S Aol A AN S 2L 5 9
chape S e ) AlAic. o] B Bl Aol AR BAF Qe mhE 914
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(motion capture)Z)E} g}, o] ef st 7] o] ol whet Pk AP E o] & A E L
7Vs/d & BAEE7] Al Aol shA v AR A 7F A RSk AT ke of Y u|o] Bl &2 At

Boluh 52, 8 A1 Aare] £49

oA G| & kel lof YlojM = b E T st 24 T o] skt A4 523D of
= 735 Gl A8 S HalE wieel H2 G 3l

A el 3D oy ro) o] A=A 02 Ak

1) 3 Dimension Computer Graphics : 2 ¥5-2 22+ 2] A 2 o] v X 2 T H L}, 334 S A LA A S A 7] 31
W FAE T AAAAE Tl A FE 2 Z)eolth o] 4 3D E T A Y & 2 ¥ (Model)> 3xH1 2] B4
Ay 3L ik
2) 7158 HANA = w8 A7 gohl7] <l AE Ut <& o Az A>(2004) oA & w2 & RIS A=
= uAE ol thre A oM T EtE F8l B & AAT oM A7) A4 HEUA AREE A gtk on| 2
¥ W 2 73] (Performance Capture)ﬂ}** £015 SR o] F, <obrlER(2009) oA = B Y ? FHE g, Bt
W& el Al o e] o] w5 Aol A 5 QA E vk 7] w92 o] AEg FF e

of E AL A, plAIg 25 WS e B ANk 3 LS Hold 4= ek ol E wiAlE 2 am &
-38to] vl A 7EA T 2ATS) ELOWJ‘:} oJu] & o} o] 24 244 (E-motion Capture)2He £-0] & THEo1 %l
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1, Tlojgtetel = 1735, o] 3}8hs] 2000, p.67.
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4) http://en.wikipedia.org/wiki/Uncanny_valley
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AP TS A 71 A E 7] BARE AL Gl -l e =AA = o
ghe- ol ol A e, RARA 7Ll a2 2 3 F A 0] 7| EFFS ot o

AR AaE A r i 18478 o =Y = vjo] H 2] %] (Eadweard Muybridge) 7}
b QUTES) Ho] B A=
T4 oo e A
4] ZA QS AdatA Zsh=t AR ol & Sl 1] wo R

LY
B2 vk gk ol FLEAS 98 H 29

i

<Z1¥ 2> Muybridge sequence of a horse jumping

5) http://en.wikipedia.org/wiki/Eadweard Muybridge
6) olAI2], TEANA ] BA, @A, 1] vy, YRR, A21E Al7E, FH 8], 2003, p.24.
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7) http://en.wikipedia.org/wiki/Max_Fleischer

8) http://en.wikipedia.org/wiki/Out_of the Inkwell

9) Aseem Agarwala, Aaron Hertzmann, David H. Salesin, Steven M. Seitz, "Keyframe-based tracking for rotoscoping and
animation,, SIGGRAPH, 2004.

10) <Al Eek>(1950)F A Ao.2 AA7HA] Tl 8] 5748 oy o] Aol A A e & AL F49
Fld REATZIF AS 251 H 30

flo

T
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A ofyro]d <2 HE g Ho]>(1976)0] AFE-E o] AP ARl B S S S
HEQleh Aol = ofy o] E o ARt o 7 1]7] 31 E 520 E3o] REAFTO]
F&5 1 Qlth LEATYO] AF AR-E Gl & = 8] X =(Sir Alfred Hitchcock)
Ao <l>(1963)= BY 02 FAT T Gl Al 2298 Bds] 938 o] 7S A

%ﬁqgﬁiﬁ%ﬂﬁ%%&o%@ﬂ@%a%ﬂ%mﬂqﬁﬁﬁﬂﬂ@ﬂéﬁg

Zo oA BAYA A

mF7 (Marker) 2] 24 & wheb7bs Hl 2 ARG, &
3 Zhel el 224 9 Q) B3-S Ak 3 gro s AL
313D 2 g o2 A 7P @ A 9F AR A7 = wf A ] A 3 E 9] o] (Match Moving
Software) ol = AF8-5] o] %] 31 QI T},

4
19 A0 2w 0. 16 5 9 42 B0 FHlahL e, $454 e
Ao 2

K:

o2

AP ase ) 5 erg o

N

A Q7] AA78

_

AL FAT] DE FE7A Fo] FFWolLt 2H

11) tEA 02 A= g Z 8 o) El(Richard Linklater) 75 ] <g]o]7 o] Z2>(2001) 8} <27 tH22]>(2006)7F ATt A
A G S ok 0 2 1 9] melQ) B B el REATY S50 P42 Abgatol AU ol BBA
EE71% AZ R ol Holg 15 0] <11t o Weh 0082 2ol itk o] Ao thel HatelA 2
£33 7o) AHgH v gl

12) 243 TR A X E A= E ] A 2 A A A W n AT, TGS 158, S 8hetE,
1999, p.395.
13) <iE}~‘ﬂ§>,<‘3&X13} A >, <af 2] £E]>, <EWA L] <ofulEl> 5 A& w7 0 2 3R] o= SFREX] Q47 =

o 3}l 2
14) FMOH»E*W] AAE TAAY -

AA dolE & 2 714 'l
O 2 23 He gol R Uiat R IEAR 7

15 312 v>(2004)F 2l

ﬂllO 110\’
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EE st 497H4 =23t

B A ] AR kA A3 o] H x| 8] o A 7] AR S 3 ol A B A=),
1970~1980'd tholl = B#YFH F2= A e Ao AFFoEN AX =5 B ET
5] AT 9 Wl Z]o] B A Uitk o] F 7] W O % vheksh KA

A 2o Sl HFE ofyulel A, Gk HY 2 Al Sl M A Al ARE-E 7] Al#
H

Ak EARA = GRS FE5h= 0 o wheh 7| A A, 2714, 384 S o' v =
# Lol gehal o] b e S ApA] sk A gl

HE 2 BANAE T3 AFH oy o] AL 1985 ZH E ol (Robert Abel)ll 2] 3
A 2he Egn A Pl <HH 2] 2>(Brilliance) 100l 55 ZEo|th AA A=
FAs7] g 298 Rtol= E A Y 23] RARAE o] &3 w4 U=
Tl 3k Zlo|oh. opll & 2 Lo AP A Q1 #2495 7] Sl A7 Aol Al A 9] gl LB =&
B3 T o ¥ F-9lo A Mo w A F, AR FANS BY S F HFEE
Sl 3ak Fa ghe Al Wit o] WAl F & 0] FEhA] A A R 7] F 5] o] gtk

o] % FAAA ] AFstel FI W A=) WERE Q7] B S YA EolA

(Digitizing) 2 = Q)<= # 0] (Facial) 74 7} A 2] & 122 A AKSilicon graphics, Inc) 2} =
12} — 91 AR deGraf-Wahrman, Inc)ll &J3f) 7= QT o] & 7]9FO 2 1988 d of] WHit
¥ <mpo] A 9] k= U= (Mike the talking head)> A& 3742 A3l 3D 12 2
EAT A2 Fa) DA o] Mo 2 = 210] 7FseS WolF Tk

#2712 A7 B2 glol, YR B o)A & AT} FRY 42 A
FO.2 BN B FORM S ] glo] vt oobles) ATE oo R B
WA E TAL S U HATE o) WS B %9 &G0l w7 el %] T3

=739 f sk ob A7 = W AW H .8 71 1 ek s R ol 2l # 7] )
W& A A o) 7hashe) 1 )T 2 A O] Felo] A& M e FeowH 3

o tiabe she} Eeplol Al A sho) ALeH 3 9l

15) 2RE) 49 RAA Lok Aol 7k A7 F 4L et 497} Btk 43 <o) 2T &
9] Bsfolo] Aol Ao AL LU ST S FAE DAL A AL 0 Gl
$2>2009)614 515 457 9} 23} Aol o] hE-& THE theo] o geie] 43 ALg vk AT ) 1
gl w2 7] glom 1 £A49) Ea AAAA T Ao] 9l

16) http://www.youtube.com/watch?v=h12IhtBIt2E

17) ] A3, 2k9] =1, p.25.

‘1)‘ r_>t o}i
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18) Isaac Victor Kerlow, "The art of 3-D computer animation and imagine 4th edition,, Wiley, 2009, p.335.
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O ZH Q7 AR B2 AN AAE oA A= A g HAA A AE 0 Z WholEo
Aok 7N ES 3] Al AEZY7Fobd 1hE S5 83 5 gl 7FeA o] de
WA RS 2] @ Fhol] whe 2011 mlo] AR AT EAL A 7] E
o] Z A A|Y 7)ol gk A A AHEEE 7 EE
212 Q1 Aol At o] &= wpA g A RANA Al AE 9
oA B e FAUS T AR 2 o, H ol A2 E = Al 33D of
Yol e o] &85 11 §lr}20
HEZ ZEAFTH S Ol LS Gl <All>, T8 HEZE ZARAE o] Lot HJI<EE
2] 3> 5-E] F 2 <obubER>(2009) 0l 0] 27]744] EAHA = 17to] vt
WS Aot AALHA AT M J3} Lol Tt A A @A sk
Folu A E <] FA el o], AAdAeFS vlsk=d JEsl sttt =

ojm|A| 7}t o] G 3} Sl A S-EEHA Lol AA A oL, 9] EFH

A

rE
s

= /AT

ot QAR M ARG H 7] AJAFSE o] & RN = 7HE o] A E of] A A8 8- 54
Y AT oRM AP ST = ST RO RA A 2 Sloft) oA A
A A A E A A R EA 3 725 3 o] R A Avpt gabA 0w AA A

HA WobEoA A =A] =2] st gt

3. AT o] FEAH

Verhoeven) 75 2] & 8} <E &2 2>(1990)2] X-ray FHolt}, $-F3382] 4
& X-ray Al AEE o] &-8f AEehe o] Tgehed], ol A E = sfjzro] Z5FE of
Ywo]d 0 7 qhEo [ Aot} o] & A A~ 74| & (James Francis Cameron) 2] <& t] 4] o]
E12>(1991) 014 T-10009] &2 42 el ZAMA 7 AREE ATk 1990 = T ¥ =
HFE 299 V1= AR Aol FxH o A 1T (SIGGRAPH)2DE F3 th

19) Software Development Kit : 222 E o] 7 7] E. a5 st o] o 2 A A 5= S5
StEo] Y EH A4 5SS FATORZMN, AT EOIZ AT FEF Fi=

20) http://ipisoft.com

21) AXF7] &3](Association for Computing Machinery, ACM) 2] €] 1218 A #-3}2] 2o z) mfl 8] SIGGRAPH 33}l d2l+=

23 E 9o 7] B Ty
=

30 k28] gl
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OFst B AN o] 58 A o] LRI RAMNA = 1990 d th F5E o] 27|74 5 &
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U 595 xsr] 95 el HEE AT

2001 3D FFFE] e w|o] A o 3} <zto] g FHEFA|>7] 5 g et A EANA = 7
B S o] &3 F3o] vjg RN 2] AR B8 ol de =
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<7 E>(2001) oA & EATA 7F ARG QA 9, A A AzboE A7 2 W on A&
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9] 8](Conference) 2] ©155°171% 5}k 3! SIGGRAPH 2] 8]+ 1974 ol 7§ =] ATk http://ko.wikipedia.org/wiki/SIGGRAPH
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FARAE Salf A 7]l M= %%0] el o] 5Ado] A7k} wAL,

IH 7> 93 <A A9 ZE RANA

2006 & =2~ (Tom Hanks)7} 7] 23, Ad, A 9] ofH A, wj{z0], AT F2], AFE}

SR T oY Y JAES AV s ZHE A v 7] A (Robert Zemeckis) 72 <&} 9] A~

seloe 7t B3 RARAE BYAL A7) $AHUL nEe 297 st
ABAT 5 9l B40] TR AEHS BA X292 Bl $2U S FA <Feh o)
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oo {£3tF E7F AT AL 2« HAE 7HE AAIE] FH =170 E 53 &
Agatal Yok 1= v =9 oo THs
og/\Lg] u] LA 0]

A 712~ (Ward Jenkins) 2] 2235 153} 2] Q49 A RN E
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$20] o448 =715 o]ob7] 3k ik Uk, o] ¢} gl Qo] R TSR} e vpabe]

711 = EPY (XK D43, uncanny velley)

“y=fx)eh= @2 o] 7814 Shso] Q. o714 y o 2 x7F STk A A 54 0 7 FIhet
ok pA R Al el 1R FERk Qs Al otk 7HE RS R B S A ASH 0 R Tk S
9] et} Bd7HA o AR 7F Eolevhal a7 4 T7bsks A2 ofyth Aol of] 1Y 3} A
o] Q7] wEolth v 2ol A Atgre] 7k A= I 7L Skt of | A=l 1
gobe 2E BRI v o) A ASTY AR (ko) et -2tk
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22) AFA, TRZAL olulR] $-2l= A" 7P Al A S T8 52170, 21 10.6302, 2007.

23) <Eeh 2T 2o A5 A Y E HARIEC] vk A& vEe dlol Zo] 2 g7 das 21 ohrk 9
T2 1, E HEA] 74 7] 18 vlstel] dial o] & e AFEE e Priebd, o] BE AL T 4 g Aotk -
A= AN~

24) http://ja.wikipedia.org/wiki/ TNk DA HL G
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o8] =AA = s AR AE Sl A E HolHE A& A &
Hop gl AR, < Qe3> 0] PAPHEE B A 2o e
d = T8 =R AP o]l FAARE 1710] 3H qbef| A 52 o]
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FEE el g EE st QAR Al e da 250 A QJo] AR A o=tk

<Id 9> FAsHEAN =AAE A7F FH o)) A FEtEA o dskA W gt

<H| Q- &3>o| M= U L9 G247 TR QlE]| A 9] b ete] 71
HjopA O 2 F7Feto 4] Bt B o8] wA] A7 Tl AlTh <Hl] &3> ol A=
oF25001 7)1 2] A 9] Fhe|e}7} E- Q& o] ok 16m’ol] 8@ =] = 93 9] &) E-F(The Volume)29)-S

FRFOZA ofe] Bl W0 £H AT EP& AHT 5 AT BA 4T &4

25) S A9 a7} ool 4UE otol 7)) QLS JUSA AE 7 oA TLALE KT S
1 S A S 1S A S AR A 2 RV oe] T 50
i,

26) Electrooculogram : QH-] 22191 0 & f-abel A 9] o] Wt E 45k 7]+
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2009 3FA1 7} = R A9 A FH 2 7= 0] A 5} <ohuERsof o] A= HE
WA Q] N3-S EAA o] A (E-Motion) 74 A 2Fal &2 EE A A
FolWlet o] A A= 7158 H XA A oA = w]F A ml Al e 327 S ok 7]
Q13 A712ke] ol S A 9 FheletE A vk T ol e dE s 24 #Y
&b 2] O] sf|o] H(Facial) A& K Ego 2 Wk e 740 FA S ¥ E
A2 0} S| A 3} S AT of] 2~E]E 2B W TI(Steven Allan Spielberg) 7H52] <A.1>(2001)
o A AHE-¥ B} )= B3 7he 2l Virtual Camera)2) S £ 3t} o] 23t 314 & A A]

27) A A W E 25 G4Fo] CGI(Computer Generated Imagery) & THE-0] 2| = 71 A E 817 of| A o] 3k 9] x] o] #}2] 71A|
HE=AE h ke X dlolHE v o 2 AR $Adsto] e|n] - 2fo] Al o] A (Previsualization) 3O 24,
B AAF AT Gl 1] 23k 29 DAl A gelst Fhdgke] RS e AR YT
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Abstract

The Evolution of from the Rotoscoping to E-Motion Capture

—Focusing on Emotional Movement Represented Expression —

Hong, Seok-Chan
CEOQO, Motion Picture Record Expert Group CHANG Co., Ltd

Thanks to the march of technology, along with the emergence of virtual characters
in movies, CGI (Computer Generated Imagery) is almost no different with reality. At
the same time, Motion Capture technology has also been developing. Nevertheless,
despite the technologically sophisticated and delicate details of virtual characters,
human emotions are never to be depicted. In that sense, successful cases where Motion
Captures tallies with virtual characters are limited, making the quality reprocess of
animator critical.

In the case of <Avatar>, appraised to surpass the ‘Uncanny Valley’, depicts the
Navi to be human-like. Thus, it steers the issue of deficiency in enacting human through
virtual technology. Rather than <Beowulf>, which was in some degree eerie and
disproportionate, <Avatar>, which the cartoonish human-like characters elicits positive
responses, suits well in using virtual characters.

Nowadays, CGI character and reality show similar quality in visual. Especially,
Motion Capture technique, to some degree, successfully captures human emotions. In
the past, Motion Capture perfectly and sophisticatedly reenacted human into virtual
characters. However, this misconception of Motion Capture Data made audiences to be
unnerved and repulsed. From now on, the ultimate question in Motion Capture will be to

unravel the problem of bridging the gap between reality and virtual world, along
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with the data processing technique.

In Korea, engineering research on Motion Capture is more active in game content
development rather than film post-production. In order to flourish in global markets,
beyond domestic markets, intense and active studies on CGI, along with the sensibility

in processing of Motion Capture Data, must be promoted.

Key Words : Motion Capture, Visual Effects, Virtual Character, Emotional
Movement, Digital Actor





