E D
FLICH.

=

S

ive

5
MEXHE HAIGHA OF

O N

2|

=

o

M

[—

creat
commons

x=, @o
t

MNEXEAl-
o)

LICt:

s

2 SESE 0
12

O M

M, o

=
=
g

C
MNERLEAlL A

=R
==
==}
==

o Ol M&
o Ol M&
ChS &2 =4S Matof

oll
0

Ju
o

180

o

Ju
s

o
R0
B

79)

Rr

Ol M&=2 THOI=O0lLt b

7l56t=,
b

LICH

H

A

X ESLICh
2

b

S
er

E

o
=

I 2

HOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
Co

L

=

SHAl LEEHLH O OF
NE2RH Ex2 61D

=

]

0l N2 0| =3 & 72 (Legal Code)

PN
)

4

HEAH0 OGE 08K Hels 22 ol o

(=) =|
2 9=



http://creativecommons.org/licenses/by-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nd/2.0/kr/

e 2
Me

-
N

35 2
X e
oX Kl
4

A3} Zepd A 74k

3D 7= E 2] Jh& A

2010



QAste] 2ebal AH
3D Y Rde 75 A

)

o
;e

5)

2010

g o



Adee A FE
A499 A E A«
A4 WA Q




I} o]
H o]
e

} o]

o

=
=

=

Z}
1 3}

[e]
boh E g 7}

T

24

Al

0|

=
pu—

o

l
714 oF

sel, siA oz 7

5

&

stol A el WE %onlE

fis

<

A A4

1

el A el v ol g

EEE

Z}
A}

Al

1

o

=zl L
:?:

toz ole] wWel Adae

.1

<]

e AYE Ty
i of

o

=~

2 ol A, o vl o]
A1

=

=

[¢}

1)

9

]

*

dugoz ool AN 1Y Fa
)

E

A 7185, o
o2 3D /¥H

o o o) o TN T W™ B
B e Np T T Ow W T A - ol
2! e BT — ™ A R RO oM 3 ar
WX o ™ P oy T ooz X o
Ty
T o T W E o oo wom ®m S
T s T BT F T T om
™~ R J‘I—Llh 3 O_E ~ | Mv_._u G ET o ‘_lww.._ _ﬁo
b — —~
=B BT T W ow R OK W o
ST GO NI ST S
W~ T % o P R S
w RN <0 B N
OE En— — O_E 1—.0 = lo — ——
o 2] 5 X X0 Z oo o) AR X
{ B ~ ool =T <O LK
LT B mM T B g X%
w5 L s Trke " ®s
o % H e o) 3O 2o o
_ NI =0 ~ = =]
v B o ) NN
1o = Pr— =
ol i o oo = o o X A
2 T B - = F o3 -3
T~ O — :,L O_E ~
iy U WM T = o =y ol
— T = oooa Nodu e o
o = ™ o o <0 o N N on s
= o = T " fo 3l ~
N Jm_vl —_ Ot m 1 —_— O.._
) T s Eru X ﬂE ~— w2 i X o} =
== ”@ ) X,_ S el o X
_— L = %o
F T o g BT TN Woar 28
X wr W B oF o o RO | W o ~ o
= L¢]
1Mo o m = I e MH:M %o o X LN o
= X (N Zox BB R W
=
T = TR < S Qi
W B R W R S =
T xPE L DL g T x
2 o XoE W ) T8 W
TR W OE B T A W o T o
= @ R our ™ o F N = N+



=EN s
A 1A, A B o 1
11, AT B]7 T FQA oo 1
1.2 0,'1;?- L SRR 3
1.3. =% ?—Ag ................................................................................................. 4
Al 27, FTHB] G gF 5
2.1. FFE AN Y] 2EFAF} AT e 7
2.2. S Bl ] @I 9
2.3. 3D 7)3FA R Z)HE @] T QT e 11
2.4. 7}= dljge] LdHA Qg FH o] A G e 14
Al A, AP L oo 17
Al 47, § BHOY FA] e 21
4.1. 93} o]u]R]Q] & BFF o 29
4.2. 53 718 RGB AE Q7] & o 22
4.3. =4 0121'7_1]7‘(] 7]3‘3 ............................................................................. 28
A 5&F. S ARIJ= FHE DY 32
5.1. TS A8 B E 32
5.2. AA 93}] ST BEA e 34
1) t]-OC}:?‘,S]_- .%]_:5;],9,] —’F’S .................................................................. 34
2) .%]_:5;],9,] _‘Qj_og_g_z‘ﬂ _{,tl_)_g' ;IE;;]. .................................................... 34
5.3. AU QA Z]HE FFE BIE B v 5
1) uﬂ_')s] g{]%a °{l}‘] (Mesh Saliency) ...................................... 35
2) AldelalA] 7]uk FIE Ao G| Z 39

- i -



A 673 2 GAQ SFHA QE H O] v 41
6.1. 7]_.%_71] %—T—(Weight FUunction) «eeeeeeeeeemmmeeremmiii, 41

1) 7}Ex] 4E o] 838 S HA 42

2) FFRR] ] A e 43

6.2. SdHAR B9l LA} FFEFU]E] e 45

A 7R AZE FH GBI e, 47
7.1. FFE AN QE T 0] 22 Frq e A7
7.2. 2] BElo] M AT} e 49
7.3. S AZsE FIE DT AT o 56

7 4. x]gc};gc{‘ .‘Qj.og j‘iz‘:‘] 7éy+ .................................................................... 57

Al 8. AFEAF FTF v 58
S.1. T TF HFH o 58
8.2, I} T v s 59

A 9A. AE W FFF G- 61

e |

ABSTRACT(d & %)

- il -



<E 1> Kulla®] @32 Z0] AJOBA ottt 2%
<E 2> GGE BAH) L HF QAR] (Typ) rooeeeeeeeeeemsssmsemsmmssssssssisssse 30
<E 3> A QAAIR] ARF AT wvererreereeiere s 31
<E 4> 231 W2R]0] 2R Zo)] HLEE 80 AH QA e 33
<E 5> D3l LFERFS 260] FB e 35
<E 6> A 20 FA] FLE o 45
<E 7> NASA-TLX F38] ZJEE} HA] EE e 59
<E 8> AFEAF FHIF AT oo 60

- v -



<2 1> 3D TNDEG] AZZFA orrrrerrvvmsmmssssnseessisissess s 1
<72 2> LA BT BRI SIS oo 5
<TR 3> TFE BIT] FRG ol crrvvvrrrsssimrssssenssssenessssnis s 6
<TI 4> thoksh 2elele] F1E A Ak BardalBarQB] --eeeereeseesseemennen 7

<3 5> oo} "Sin City”(F)2} “Spawn”($)¢] Zeld =2 w3t

A7}, SpIndler[SPi0B] - - w-rssseeesseerssemmsrsimssnisissisi s 8
<19 6> 22Ake] ekt 2ERIS} AT DeCoro[DecQ7] - wwesseeessreeenn: 9
< 7> Lit Sphere®] 43 L A&, Sloan[SIQ01] -+ weeeererererreseseeesnnenenes 10
<I¥ 8 PAM A Z=2A4|2 2 AL A3} Yan[Yan(8] - eweeveeeseeeeseene 11
<3 9> AU RIA] ARE A3}, LeelLee05] w+-wrvrrerrererserersssssssssssssssssssssnnne 12
<73 10> 85 7]k LT ZZAA Vergne[Ver(9] - wewerseeeseeeseeenn: 12

<I™ 11> A9 29S o] 83 3D EA9] e A=,

RllSll’lleWlZ[RllS%] ....................................................................... 13
<13 12> A QA el L3 AT Todo[Tod0] - wwrssereeesseeessseemmsmsrenssnnces 14
<3 13> vkt solle]E 2 Anjyo[Anj03] «oeeeeseeesesseseseisesiiniinns 15
<IE 14> slolglo]E tjzR’l lEso]X, Pacanowski[PacOg] - weweeeeees 15
<T¥ 15> A RUAES o83t 24} &3}, NakajimalNak06] - 16
KT 16> AA] A 2B SERAJIS cooveeverensermseeissnssesss st 17
<TR 17> 80 BEIO] FNH TP crovvvrrrrrseensisennei i 21



<2 18> 9% £ L3R 23, Felzenszwalb[Fel04] v 22

<73 19> FIR1E AEA A3 st 3 3 B 23] A,

IUILALIKUIOS] -++veveereeereeseesessessesemssmneinmsnssssssmssississistssss s sesnsees 23
<T¥ 20> RGB A% dare)a< o847 A8 A%, Kulla[Kal03] -eeeeeeeeee 23
<23 21> RGB AE Q) Z0] AT -ovrvmererrmimiiiiiiii 25
<3 22> Kulla®] RGB A Q]Z AT} ooeemmmmeiiii 2%
<22 23> AAFF o] MAF MITZE ARE AT ooereeveeeeninn s 27
<Y 24> Kulla®) F3e)E} MES 7] Fae)Fe] dsh Bl oo 28
<TE 25> EA QAIR] FA] TLEYIE oo 2
<8 26> HA ARG} BAETEO] THA| --ovveveevererreierirnisnise s 30
<TR 27> FFE BT T QU] crovrerrrrsereniseses 32
KTTE) 98> 2 HIZA] coreveeirernint i 33
<2 29> thokst oMo} AMTEIS] QAT BAF vovvvrevsssremsssnnisisssssis U
<TF 30> AA VO] O] 5 Kbt 36
<723 31> HE] 2A1Y AL QAA), Lee[Lee(h] «wweererreessmssmsssmssisinsiinss 37
<73 32> ALE]dA 2] AR A, LeelLee(h] e 38
<23 33> AL AIRE AT oo 38
<IY 34> 7IE sloletolEg} M)A F]uk Solefol ] HISL v 39
<IY B> 7NE AT Tk ALA S AT o] MG 40
<I3 36> AGAQ L HAD FFA oo 44
<I3 37> AFA) FEhE] ZA SO e 46

- Vi -



<2 38> B F7] ZA v 46

<TI2) 39> B3] AA 3B (Texture GEnerator) - - wseweeseueeees 47
<8 40> 893 HAF) 3 (Shading Bitor) - weeseeessseeemsssmemsssimsinssnenes 48
<23 41> AMFYE2] 93} D AR 2o Bl (FE) s 49
<3 42> 3D 7]2E] B2l A3 2o nulS 283 B (FE) e 50
<3 43> 712Ele] Y3t 2L A" 2o 2 (F) ARZE) 51

(BFE} SLEIEE) vt 592
<T3 45> thoFst ] DBke] S0 FEL R corrverenieniiniin s 53
<33 46> FES AZs= FRE Y] AT 56
<2 47> KGR L8] TR ZAT} reveeerrerrreniei e 57

- vil -



H1Z ME
147 M7 % 224

gurxg oz 3D ofymo] S AbA A & (pre-production), A 2H(production), A
% A A (post-production)d] ZA Al @A £HE AFEHY ZE A }AHLS
SR o w AAHAUT. Ab Az AL HAA ool de] AAY B A
U s 7l1gste HA o, AK BB AP AARANA FAH 78S vt
gom AAAQ 3D ovAES AFste AA ol mpAT AL AF AL
EE A onAE T F 9 AvE Z3E FUste] HFHY I

A Ak 7ol

tlo

fumol el A 7 ot 29l AYH= AR Az A AA 73 =,

AYE yaelds ol wEoz AYE A % AAs BoFe vdd

AstE AAgdT. 2 F AA A FAAAM cfyHelH = dstE v ez 3D
E

AgdeE 2d

ol

Pl g2 93 (texture mapping) 29 S FAsH, wpA o
%= 7hE Wdge F3 v 2ede Adx oA E deth <ad 1>& 3D

cfumold /e E o Azt A HejFFal v

2

213} 0|0|x| oy AKX Uy Z3} o|o|x|

<38 1> 3D FHE{E{2| M=} 2Ky

-1 -



0]
A

o v

e

7FA] a1

=

=

%]

A7) o

“

3
It

1
o

=
bt

=
“

<3}

9

2B}

A A of

o

=

=

l

S

11 3D Ay mdo]

3

S
A

ob
ol ¢]

o

A

S|
o

¥

}

kel
i

sl olel Wel AYHe

1l of

sholl A

]

1l

3 ot
el <

o]

|

—~
o

o ~td= 3D 7YY &

ojn

NYH d=

o
e Axste AFel Ak a8y 7|

fu

=

=

& wd, HeEE HAely

[e)

il

p—

0
"
frace)

B

Do

o

of

e

HA 7] o

off U uf] o] ¥

5

Je)He 54w

A5 74

1
s

s

o =

Il
N

3} A]

B
B

"
£y
od

of

—

wjr
o)

—

N

oA 3D 7HHE e FH

Br
e

X

el
ﬁo
o

32+

|

5

A= =

o

=3

54 ¢l of
Sy E &

X]‘
o
1l

2

}o] 3D 712 E 9

Il

o

Q
bo.

5

o]

=

=

& 3D MEE Al
stth, a2y o=

[¢)

F7F 8 AAZE v of T
Fa ol

o st Ba

-

a4 ole
AT
=

g4

O
H



=
=

&

ke,

I

_ﬂ

=

=

b}, o

“

9

s

5

2

9]

F3 71F 3D A AFe oy e

3tof A

MIEERE

S

el s A

7}

}ed 3D 712 H

S

mo

T

&
<]

G

i}

"

=

o
B!

O

ol

o

HA A

ers

al

5

ojn

o
it
of
NI~
o

—_—

(S

A AGAL e 2

op

B
il

i
o
!
wr
b

%

¢+

39

S
=

w02 HEFOZH

8aE

o 27HA

P
T

e E&stal, AR A 2714

o m &

ol

| (static threshold) 719 ¢ A4 &

A =

A A (dynamic threshold) 7]

Rl weh MEs) el

bol Ag=rh dojA= ud ¢

bl g,

S

<]

Q.

[€)

il

=

$4 9

o
1ﬁA_|O
el

ol
"
o
EE
X
oR
I

file)

e

ol

=

ol
3/

—~
o

o

|

of

Al d 2] A A] (Saliency)

1

e

3}

5

FQEE 9n

o4

2

Il

Al 7

=

o 3D =

=

SRR

=

o)

=AZ, 7t AYd HAG9 oY+

o

BN

—
o

—

B

"
ar

ol
o

~
o

oF
el

B

ol
B
#H

8o

ojn

tel 3D &4 919

Il



el
0

~H
e

K

o
=

?:51_

5

e L DR EEEE RN EE

g9 F7b 3

% o]
1w

ar

o

AAF WS of@] welt aen ¥

Aol &

=]
=

stod 3D

T

Kol
=

<

Bo

ojn

3¢

4

b A, A

S

s}
o}

Az =gdoz A

"o

o
o
a

e
e

—

NI
el
0

3D WY E e Al zFatA o

il el vlol 8 =

9]

1A 3D 7

Hel A A7 w3

)

z

& 3D 7]

T

°|5

o]},

ZolgtaL o

g0l 753

3}
=

Bl = ok A

=
g =

l

A

X

slg
M)

L
= 2

3} g} 24 A
¥ wgo sjad #

o
1=

o 7L o

¥ 2Tk 3% ol A

H
T

1
o

ol

file)

!

)
Gt
0

|

—~
file)

—~
file)

tol 3D A

S

&
o

ofy

FH, 67l A=

s

o

|

Alzd g At

1
o

o}, 7ol A

el A

o}

}

;0.._
mo
T

el gakel AAFA 4

3

FAbE

S
pul

RAIGE R

7}3

3

o -
= %

zel

oo

S

)

vhA ko 2 9ol A



M 2. gtgioig

A2 TV, 93, A9, ueld, me] ol F1 53 2L fAg Zd

o
>
ox
s
N
o
-3
=
o
ol
=15}
4
[
=
18
[>
N
>
s
=
it
)
oX,
oX
o
fl
%0,
i
PN
N
ol

# 4] 8 (Non-Photorealistic Rendering, ©]3t NPR) &7} &ws] 23 = 2
o BARA A g e AMERS dazk A 25 94s AAdste ddgd W

M ouety dd 2AA, A8, it FEE oo AEAA g5 2~

B3 2Erdstel F TR of
g4 AN Jue #A9 3

o
ab71 A A#AQd AFHAl A A7 T ugd A7t JAH g <2

<O 2> KA HCIIT HAKIA HCi

-5



1>5 AAF A wALd adge) A

i
llyl
flo
o
e
MN
=
Y
o
0%
av)
rlo

AEAE AAA ddPon xAE Adon, YuiAe 47 oA

_i'_
29 59 993 A9y, J1E Ady, A0 249 Ag ArPe) Aol

N
A
M

A g A ojymol Ay e AgdR 3D EAE Fdd}= A &
Aoz sk dAyy 7]EZA, NPRe dimAQl A5 Fofo|t}. o] 7[&2 A o
&

gelold AdHAd A AdaA @

=ow 3D EAE Fds] wEel QI =
7F SlolA 3D efumlol A, vt e A}, Fal 5o wobelA dEsiA &8&H

Atk <" 3> JhE AH P tgd o

o,
o
e
fru
M
2
ol
oX,
=2
fol
[
21'4
rlr

it
I
2
N
[l
%0,
e

B gl B Ay JE duyel 2nds A7, ouAdAe g9 w
ste] BAS FelE Fxats A
A7, % AUYY AGH 2FAY APz ATE 2 W RROE

FREL B AL oo @ B AT E Rk

1
lo
Y
2
r o
-
w0
)
N
o]

ol
oxl
[ie7
il
N
ez
o
fru



HAx2 71E d9d UHES A ok3sl Lake[Lak00] & 3D EAZ 7} ~¢E
dat= WHES ALsAT. Lakew 1249 @A E o] &3 7% @Yy
A &AdE 2~39AR ©<dA Edste] 3D EAS

= *
A ool i sE AR EAFAL. 1 o F Laked) PHES $8F AE A

Hge zest a7k FES Qg5 gt

Barla[Bar06] & 7]&9 7he dgy WHESLEZ+E xdol oy wd
LOD(Level of Detail) 23, A Fd(silhouette) &7}, 3}o]elo] E(specular
highlight)& &3 Z228 9 5% Adxdy 22 Fviewol 93 axs

ER 7] flate] Laked] 1449 Bl2A S 23 o SPAA AT 2209 g 23] 9

4
b

9% SAFE 247 e 948 HEIUTh FPFol e Laked) W £}
2o A% Hgahn, #4359 Dol Zo] Au(depth), AZAe] Az A

K (near-silhouette), WA} W E|(reflection vector) < &3ttt <19 4>=
oz gt MHES Foto] ¥d¥ LOD &3 (a, b), AF F3(c, d), stolgtol &
P EetaE 9 5E AdRde, S BT

/ ’\ :

]

=
= 0

F

(a) (b) (© (d) €@ ®
(IR 4> CIRE AEjelo| |E RICIE T, Barla[Bar06]

AA 2249 ool de] S5 SoEY AU 3D Yy 2Ue %Y

1= 7HE @y g d52 Spindler[Spi06le] A +7F 2dth. Spindlers of Uw o] A

ot

-7 .



“A AE(Sin City)"$F “~=#H(Spawn)”¢ 93 SAS 4831, &4 2
B g ez 3D BAE xdsArh A AET £ FdAE 2€A UR
5 2~ d3st= 1Y A (stylized shadow) &35 A Hsl7] 98] = H
(stencil buffer) 7]%Fe] 1@ A} & F(shadow volume) 7]€& ol &3ty on,
% Z " (dilation filter)E &3 7]& dugFo2 FdHE A FAE BFF
AA olF 9 & (double contour lines) ¥ =2 3D EAE
Laked] 12 g2 & thdstA HAANA 599 AAE F=dA dvdsi=
AZE A Aolg(Soft Cel Shading), €99 AAE vt 7% oA (Pseudo
Edges)s9 ZBd® 3D EAE “2979 2ud=E FHson, ole]gh U
e Foto] 7€ ke ddY WHEeR n T 4 odd A
al

ARG, <29 5> Spindler?] A2 FHAAE HoF

Wl
=5
e
ot
ol
32
H
rot

i

<J8! 5> OHL|m0|AM "Sin City"(ZDQ} “Spawn"()2| AEIUZE HIC{ZIsH 240
Spindler[Spi06]

DeCoro[Dec07] &2 AAl wstrtEe] 2AE dwstA F4sA7vds A

oA ofolto] & o] 3D EA9 ZHAE G LEAR W

S AFEdth. Ly-averaged Distance Metric @a1g] &S o] &3to] 2827}

He =AY EE APowdE adAA Y] AdE ALtse] Ay W
-8 -

il

—
of



3 7

=
2 %

AL, 7F$-Alot FE (Gaussian filter)

=
=

Ey_]__

(distance transform) %<

—
file)

S
=

ol 29 =}be] =7](inflation), ™ = (brightness), ¢

9

AgA st

1
o

g 243

Aol F=o$ A Z(softness), F43 A % (abstraction)

AElISE 94 DeCoro[Dec07]

5t

<& 6> JEXIe| CI2

%3
W 2o] A txlo] gt} Sloan[Slo01] & AA v &7}

=
=

|

=25 ~Ed® 3D EA)

) 5t

F71 Aol 74 =Ael v

ekl A ofel ] of

:ioolo

=
= —

A

=t
=

|

j
=0

g (Lit

A

%

o
1=

ﬂ

o

AL, vEEEAA T

=
=



0|O|X| 0| A Lit Sphere == 3AHA EI'“O'" HE

<O8! 7> Lit Sphere?| Z§X U =E, Sloan[Slo01]

ARE HolFh

flo

Kulla[Kul03] & AEHE HoE AMEZy e A= 3D EAE xdsr
A, HAJE AF olu| A ZHE A Wl (color trajectory)?t F B Ao A
ZHtexture) S WA st 3D EA42 595 Xde=d &&At. Kullas A4

Mets A7) 9lskel RGB A4 4 dnelES Aoy

_4

o

1-4
1%
o
e
b
1o

B HA AS et Aoz FHE AT AAS AAEE F
AEE skt B =#e A= Kulla7h #I9ke RGB A4 A8 dugse @A
A& BA438ta ol & MAA T

Yan[Yan08] 5<& m&#EoA vevhsE 1643 £ gAY =7goz 3D &
AZ F337] 98t PAM(Painterly Art Map)< o] €3 dgg WHES A

otstith. PAMS 3D &9 &% (hatching) T3S &l Praun[Pra0l]e] A<t
3k TAM(Tonal Art Map)S &3 7/fd oz, Wxo wabd E(tone)2 ©@A
E ve AN w2 WS dgustH o] E o] &ste] 3D EAE AU <a2d
8> ulE2E A PAMS FAStE Z2A2~ 2 PAMS o]|&3to 3D =49

- 10 -



Brightness

Al
fii=dy
il
, ’.‘f‘\w.'
,—— | A N—— i —
JSEG P Segment s Symhesme[ 3, ’Intarpolah

g Segmentation rush Strokes| #“| Key Maps
Maps

, Key Maps Darkness
Painted Image PAM

<3l 8> PAM Y Z2MA U M 240, Yan[Yan08]

3.3D 7| AR 7|9 AYP AT
H 3D BAS 71stetAc]l Taxs Aoty & AAAHer HFo| H
o] AlZtA F9(visual attention)’t A71E QA& A, o5 vhdd Lok

of &&st= A7k I3 kot

=

Lee[Lee05][Lee09] &< 3D =49 7&dt4 =S5 Aoty #lste] H+
FE 9 7F§-Aeh H it (Gaussian-weighted Average of Mean Curvature)2] 3}
Fo ol &oto] Ad g AA(Saliency) & AAtete dag]ES AQkstint. ol g
AL AAl AL dagFS o] &ste] 7lsteAor FoET =2 ¥
e 545 A= w4(mesh)®] 7FeFst &are]F(Salient Simplification
Algorithm)¥}, EA4¢] S4AS aHA oz Yehlle 7o dAS Addgsts da
2] & (Salient Viewpoint Selection Algorithm)& #|¢t3lSich. &ak 788t el &

a%e we 3D BAY £9% AHoR mAstel Juy 5H& Frse

- 11 -



A Ar 71dk Aol & a12] F(Saliency-Guided Lighting Algorithm)S #| <t
stk <a® 9>+ F=9 3D MEEH Rd MAdgAAY AL AFAE R

Fo, FAEE)A55H AL} B 992 g

CIE! 10> =5 74 SYES =2MA, Vergne[Ver09]

- 12 -



o 59 UnE HHs= HHES AT Rusinkiewize 59 Wbl E 7
Fat7] A8l A A9 2% (ocal light)S 3D &4 W] wjx]stlom, o]zfsh
wow Hu andor 3D =49 FHA SAS BEAE £ v <29
11>& 7]1&9 #u g et &9 Rd(standard cosine shading)® @tv g3 A}
(#H)9k Rusinkiewiz7b A|¢tet =9 vl o] % il F(exggerated shading)
oz WYY A($)E HolFH, 22F9 AAEe] 3D B4 FHH EA

S Us g4 HASL des & 5 AUtk

et

Standard cosine shading Exaggerated shading

Qg 11> XY THS 0188t 3D EAl2] e L=, Rusinkiewiz[Rus06]

- 13 -



4. 7hE A9 F 9 FFHA AHH|x AT

HT 7hE AdY Vles 283 ofdvioldol &EstA Alzdel whek 3D
=49 59 2 2HEAE fda g #71d ¢ des e i a7t
<7Fstal Itk Todo[Tod07] 5 AREA7F 3D &4 oM AH AR 59&
F7RAY AAE = e 2AA AdH A AE
g ¢ e 24 B4 flo] 3D BEAY 9 AFEA AF¥T F A

K

E% stk <19 12>9 (Dt 29 AP Ao JE AE Ay

TAE g 992 yRA0D Wi £AFoRA ALY A2 FuH 542

(b)
<8l 12> X|d=io] SHEE| 23], Todo[Tod09]

Anjyo[Anj03][Anj06] & 7 WU 7lsS ol &3 AAl ofyuo] oA
A AP H e Ugd 2ud 9 stolgtolES H™SY] 918k, hdgE npes
2o ® stolgtol EE o, I, g d FaAT= g
o] 25 Agstdrh. <29 13>8 v stolgeolE 28 d 2 239 23

- 14 -



09000 ¢

<38l 13> CISH S10|210|E AERL, Anjyo[Anj03]

ol A S Ho]FEh E3F Pacanowski[Pac08] 5 Z#Al dlo]glolE t]zkel
S 9% QAo AE AFsT. ol st JAEHFH | AE Gt ALEA7}F o)
gholEo] Hky AMAWMEE LHu 7hdsA A 4 9y <9 14>E

PacanowskiZ} A|QFst sloletol E T A}Q] QlH H o] A& Ho )

M

]

(a) Highlight on the sketching plane
Edition by painting

(b) Highlight gradient and color

Painting and Gradient editing

(¢) Highlight main shape
Curve Sketching
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(d) Extracted texture
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ABSTRACT

Cartoon Rendering of 3D Character Model

for Shading based on the Concept Drawing

Jung, Hye Moon
Department of Computer Science
Graduate School of Education

Sungshin Women's University

In the general 3D animation production, the texturing process is
that an animator makes textures and applies to a 3D character
model. At this process, the animator roughly guesses a color
distribution and a ratio of color of the concept drawing and
makes a lot of texture based on the concept drawing of character
design at a rough guess. This process is very time-consuming
and not easy for a expert as well as a novice. And it's an

inconvenience to have to work repeatedly by trial and error.

In this paper, we introduce a technique for cartoon rendering



that is possible to express a 3D character model based on the
concept drawing of character design. First of all, we allow the
user to make a texture based on the concept drawing by sketch
interaction. For this, we divide the concept drawing by image
segmentation algorithm in advance, in order to allow the user to
select a particular area. Then, the our system makes
automatically the texture by the RGB color sorting algorithm
based on a frequency of color using the dynamic threshold

methodology.

We also study about the cartoon rendering algorithm with the
textures based on concept drawing made by our interface. To
analysis the shading expressions of the actual concept drawing,
we collected a lot of concept drawing of character design. The
result of analysis showed that artist used shading for the
emphasis on a shape of characters. So, we propose the cartoon
rendering algorithm using the mesh saliency for the emphasis on

a 3D object.

After the application of the textures on the 3D character model,
we allow the user to locally control a shading of the 3D
character model. The wuser interface for locally controllable
cartoon shading stands on the basis of a sketch interaction, so is

very easy for the user to manipulate shading of a 3D object.

By our proposed sketch interface, animator can easily gain 3D

character models that look like the concept drawing of character



design. So, we expect that this interface is possible to use for
many field of digital contents industry such as 3D animations

and games.
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