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Appearance Information Extraction and Shading
for Realistic Caricature Generation

Yeon-Chool Park'- Hae-Seok Oh''

ABSTRACT

This paper proposes caricature generation system that uses shading mechanism that extracts textural features of face. Using this method,
we can get more realistic caricature. Since this system is vector-based, the generated character’s face has no size limit and constraint. so it
is available to transform the shape freely and to apply various facial expressions to 2D face. Moreover, owing to the vector file's advantage,
it can be used in mobile environment as small file size. This paper presents methods that generate vector-based face, create shade and synthesize
the shade with the vector face.

FI1YE : A2 A& (Face Detection), ¥2 ®XF& (Facial Feature Extraction), 72|21 M4 (Facial Caricaturing)
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for every level Li of Color Lookup Table
Sum = Sum + GraylTotalLevel-Li] ;
( Sum/M < th ) Level = Level + wl ;
else if ( Sum/M > th2 )
Level = Level + w2,
break;
else break;

for every pixel Ajj of the image A
if ( (RegLevel - MaxLevel) > th3 )
if (Percent < thd)
Tablelndex = Tablelndex + w3 ;
else if (Percent < thb)
Tablelndex = Tablelndex + ud ;
else Tublelndex = Tablelndex + w5 ;
Tablelndex = Tablelndex + Level ;
Aij = TablelTablelIndex) ;

(32 13) Y =3 ¥uelE

1

(

|J
o

15) 24

[P
0
>
o
H
i3



264 HEMEISB=EX B ®11-BT M3z=(2004.6)

(27 10% $9¢ 9] A7 5o Bee
RAolth, BE uhsh Po] 2L o|BFHYE
A o WE A9 o= FR3 A 9=
3 ujEaA 2= @ 1 AR AdeGn W)
EAZ Qo 9E 98 ¥e Fo] BES 1 Al
gy Qzolatn Bt }71011 2230
(28 19% 29 49 BN FaAE dae =4
By AT BHe B oa% Aok 99 T age 23
A9 mgoln ok F A9 19 2 Fo mgolh
aYe woigtel BT PUE TR xS
& BA Hae Fez BAF A6, 2G4 77 o
¢ BRg waMoz ¢ %o REL gasoz
2 =

<1
ez FHIGG F, Aoz

=

oo R
fr o mo <
> o df

o

we do
M P ™o ore

2

Mo

f

. A%Aez, og 19
o mprae) gl 9o AxTh WA AA Bolmz Hu
= %

(32! 16) Normal, Light, Dark Elo|2 &2 % &I} H|W

(2¥ 16& A 7 F579 LUT(Normal, Light, Dark)
4 dE2A AE&% Fo d4E R9F3 vk Light

AAH ez ¢e Mo F o]#1 ¢lA, Dark:
AAH o2 offg Aol FRE olF1 Yt JFL 9
Ao 4271 =4S QYsted o|HAT Y& FEEE
24 F7t k. F, AFE FEI}EHE )8 F71 3
t}. LUTE Normal, Light, Dark & F¥#&% &3, 3%,
HoE 3AFY A 7R P2 FE3bE Aotk 184
He, AGHL F3o] Fuld #AFHG A& s =4
o7 HMEAD F£ IdS Aog Bt

e
m

il

=
m
=
=

(38 17) HAY 2ug N8

(38 10 A $9% 2 oSTHE AT A

PE(GAWE Yask £ Aolnh FIEE 2
RozA vHd 4N UE 5
e wars wH AARAL, $3E
ARGl ARAAG. F, EH A I
Aol

8. O| S| ojH

2

ol&pu] wlP e Zzte) o) EH| o|uAEE Aol 9
ARRA we F43) WANA AAAY AL A
e A dudn J¥d 92 opAgM 229

AE
74
% ) dol g} o= u] woleuol 2ol A%d 7
JAFAE Aole] FAEE AWSS §AES HE B

1:]-

r]o_u_

74 IS THE GAste) TN AT 2l
Asgel WBATE AAE AHE HoleolA F
Uk & YL dolell AR 2T o 37

L

AAE Fohln o AANARE o] &3t g Aol o]
ity 8B 2z ALY olETul YA 5AE o8
+ Atk

m?LOer?L

(a) HE 2 oA d2¥
(32 18) BELZ Mz

b =38 423

(28 134 #5o] 2de (T8 1DAA HoAHE wf
9 o] Bide] ERAPEL FET F o€ HEE Bezder
CurveZ A3 doj d2¥olth &, ¢59] 192 o]
A2 $9% F&E oFTHIE WEAA Qi HF
Aggolth. 714 Ax v weol Wy FUd2A o
BA T o] ETH A wjF A Aoltt
9. AY M ¥ 45 24

49 A}%e e §

—

944(d 1 97, o 1 9Dl e,
ARl 8% F AEUE B olRolATt EF 94
-9] Trx‘]ﬁ—ra ;‘]71‘3 AEyre AEo|dh wer, dFstA

ZxoFgdn B & vk o, ARy AV|GIE, AR
()():ﬂ% o]’d)et AH "]'5101 =4 ]7]' AN, (29 19)
= AYAA A Azde] AHAHA ej@old BA FZF
o] o] T YE BFS E"i—r.L Atk (¥ 2002 &

lo

rlo u



HEIAHM 2

E|

HArg

Aoltt (18 21)

5438

3

JiN N PN W Moo B o m
. SENES SISISISIS T o =
7| & 21282 mmaﬁvw R T S L
& =g B ] e A R S o} .ﬂoz1i%
=€ T 3 | Bl TS R )
=l 8 @Mﬂ_/gﬂwﬁmw
© | H NIRRT AR _ "R
S Elelel | W85 81553 TERRRAET
S | w 8|S MOM%%@MW O Edlun_ﬂﬂﬂ.
3w |5 % B2 }|B|8 5 g Y g T
b ! $ ! oy T el
i {E tuE g e ST I
I LR B R AT Ea LS
PR F P R I R E P R T T :
wm _% m,ocfmw% KO Y&@{M\@mﬂ\ o i CE%.MOD;M
= Mgl R ur (=SB /KR J:._mEo_eE = B
o .Fom —.—l \_.MIZTJI‘m_i ofp
- & e T L = T
> B EIWE
o |RE|nlele s |E o %Moiut.é%\_.do&o
& ~ |PRIEE S | DEI8(E % E w0 ol 3 Ak P oda o
< =585 E 4 kMiw o
oy Hn_ - n* — 3 EE dl:;E
=3l = ~ X o] = o o
M= j— \dllEO ;Oui
A - : w TEEIEEET
o a8 Eapaks in PRE: I S
= s || | | W || T o wp op © M W " ur
KA E o R PP
. : i T H B W T T T T .
: | Trray3TITIEIITAISY
) | = © J— = iy
sy — oy T M N oy PN E T s Boop ™ g
) i XD BT BwT SN EERE T
i 45 AP T w s TN o™
gt wo B o ol T T
" &T <<NﬂPEE%1_ZTE_ﬁ¢d‘]£ nE
= i - §7kuﬂm.£1r_%#%%drﬂ
w WD WMWmmﬂﬂWﬂ;% @EEWWM@%%%
X0 Ay O oy ﬂnﬁm —
% =0 7E§ﬁuwﬁrwl%mwby%%E%%W%mﬁ
™ ur Jrﬂwaizﬂwo% S ICIE S W
op X . —_—
il > ,ﬂmx.&ﬂMﬂo_Lﬂ_ﬁ MWM.WEQOW%\@I%Q
bty - g Bw R oﬁ.bﬁyﬁ%m%
of m ﬁ@mgmuﬁwﬁiﬂoue*zuiwgnwwifﬂm
TR N i1 Oﬁaﬂ ~ LT_ _!1_ mr O# z_l [ m\ oo~ EE =
Ho e oW T oy No _ Wy go
2 ﬁﬂ%%ﬂga%<7is@;%%gmﬂ
P‘m,J.MﬂMo_uﬂWEd»o,t zooEEiHo R
= B o Doy RO oy zo W oo X Mo X
=o T g e B2 ooy & ok ok 2 c)
) %_cﬁﬂwr_zAﬂu_rﬂao_ffom%ﬁoa%
BRI 11 s = .- o K .
O S =) e N e g W
[a\) ]‘Dl_/lzi_xrdlgll .ﬂ_VL,._n o
@ENMW%%%OTXTO%Mumy“ﬁahéﬂr.wo
§<%H_%ﬂﬁﬂﬁmﬂmrrﬂﬂ%iﬂﬂ_,mMA
A n_Hﬂ.l
EEET R usuRIFER

N B3t

<

(agl 21) =

BelH T Aol & 4 AAT<E 4>

.
-

S ES 1=Es

O,

88



266 FEMCIHSI=FZX B M11-BH XI3=(2004.6)

EgAA AN A2EL dEsNelsld A2
wygo] sbsdtthe AF SFANE o433 AFAY
=2EY 29 29 9 $9L AR5 H4stn, =3 o
a9 A7t w718 AFEd g g F
AEE e HoA g =89 pdgdg e

o] N2a"g E3 EF A8 AE o]43o FYH
g Aoz AAse H2EES Yk oo U 4
A3 9 A5t AR =7 AAEA

FF AL 7120 429 9 42 18a Qe
GZEX AAANE ALY F U=E A2EE AL
Urbe Aoty £&, AMAA FF(exaggeration) 7N'd
< =93td AA AGAA] g d F U=E T A
goln, A4Z9 FAE Fu & F JAEH T AFolrk

Faongs

[1] S. Brennan, “Caricature Generator,” Master’s thesis, Cam-
bridge, MIT, 1982.

[2] Junji Nishino, Tomonori Kameyama, Haruhiko Shirai,
Tomohiro Odaka and Hisakazu Ogura, “Linguistic Knowl-
edge Acquisition System on Facial Caricature Drawing
System,” IEEE International Fuzzy Systems Conference
Proceedings, pp.22-25, August, 1999,

[3] Jun-ichiro Hayashi, Kazuhito Murakarmi, Hiroyasu Koshimizu,
“Facial Caricaturing System PICASSO with Emotional
Motion Deformation,” Second International Conference on
Knowledge-Based Intelligent Electronic System, pp.21-23,
April, 1998.

[4] Francesco, G. B., De Natale, Daniele, D. Giusto and Fabrizio
Maccioni, “A Symmetry-Based Approach To Facial Fea-
ture’s Extraction,” IEEE, 1998.

[5] G. HANAOKA, M. KANEKO, H. HARASHIMA., “Facial
caricature by computer based on the style of individual
human caricaturist,” IEICE trans, Vol.J80-D-1II, No.8, pp.
2110-2118, 1997.

[6] S.Iwashita and T. Onisawa, “A study on facial caricature
drawing by fuzzy theory,” Proceedings of FUZZ-IEEE 97,
pp.933-938, 1997.

[7] J. Nishino, M. Shimasaki, H. Shirai, T. Odaka and H.
Qgura, “facial caricature drawing system based on a fuzzy
linguistic expression,” Proceedings of 13rd. Fuzzy System
Symposium, pp.465-468, 1997.

[8] Tominaga, M., Fukuoka, S., Murakami, K. and Koshimizu,
H., “Facial Caricaturing with Motion Caricaturing in
PICASSO System,” IEEE/ASME International Conference
on Advanced Intelligent Mechatronics AIM'97, p.30, 1997.

[9] Jianming Hu, Hong Yan and Mustafa Sakalli “Facial
Feature Extraction from Head-Shoulder Images,” The
Fifth International Conference on Contol, Automation,
Robotics and Vision(ICARCV ’98) Singapore, pp.9-11,
December, 1998.

[10] Rein-Lien Hsu, A. K. Jain, M. Abdel-Mottaleb, “Face

detection in color images,” IEEE Trans on Pattern Anal-
ysis and Machine Intelligence, Vol.24, No.5, pp.696-706,
2002.

[11} Ming-Hsuan Yang, D. J. Kriegman, N. Ahuja, “Detecting
faces in images : a survey,” IEEE Trans on Pattern Anal-
ysis and Machine Intelligence, Vol.24, No.l, pp.34-58,
2002.

[12] Hong Chen, Ying-Qing Xu, Heung-Yeung Shum, Song-
Chun Zhuy, and Nan-Ning Zheng, “Example-based Facial
Sketch Generation with Non-parametric Sampling,” Proc.
International Conference on Computer Vision, 2001.

[13] R. Brunelli and T. Poggio, “Caricatural Effects in Auto-
mated Face Perception,” Biological Cybernetics, pp.235-241,
1993.

[14] 2&4, €42 F59 ¥, AARE AL 199

[15]} o1 &7, ‘43 EAARE ol &3 ANHAA A5 A A=
g sAgq s ALY =2, 2002

[16] AU, .84, “AAIT BEF g AAFE 2 F73]7,
Ar A eles=FAB, A110-BA A1, pp.81-86, 2003.

[(17] @&, e84, “Ae 7t AYAA A5 H4) &3 A

T, AR A3 =EAB, A10-BHE A6E, 2003,

[18] E. Hjelmas, B. K. Lee, Face Detection : A Survey, “Com-
puter Vision and Image Understanding,” Vol.83, pp.236-
274, 2001.

{19] M. H. Yang, D. ]. Kriegman, and N. Ahuja, “Detecting
Faces in Images : A Survey,” IEEE Transactions on
Pattern Analysis and Machine Intelligence, Vol.24, No.l,
pp.34-58, Jan., 2002.

[20] N. Tsapatsoulis and S. Kollias, “Face Detection in Color
Images and Video Sequences,” Melecon 2000, Limassol
Cyprus, 2000.

o =
e-mail : parkpd@edunet.net
1997d A -85 A g (o] &AL
19993 sANGy AHFHSHIHHAD
20014 ST AFAHPAR)
a4 $AgEw AFEety walgy
BA R AFEH| A, F24, Facial

Caricaturing

RS
e-mail : oh@kyungwon.ackr
Agthsta $-84 83K
A&t AAHE A ST (A A}, HHAL
QR Y AY 3y
A% 2dRsoea Ad ag
B ARA S 597 49
19824 ~2003¢ S4TSR AFE AR 05/ 4EF 49
0033~ 8 QUL 22EN Y} B5/HE

A1 o} : Multimedia, Database, #1417 %4



