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(Vector-based Face Generation using
Montage and Shading Method)
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Abstract In this paper, we propose vector-based face generation system that uses montage and
shading method and preserves designer(artist)’s style. Proposed system generates character’s face
similar to human face automatically using facial features that extracted from a photograph. In addition,
unlike previous face generation system that uses contours, we propose the system is based on color
and composes face from facial features and shade extracted from a photograph. Thus, it has
advantages that can make more realistic face similar to human face. Since this system is vector-based,
the generated character's face has no size limit and constraint. Therefore it is available to transform
the shape freely and to apply various facial expressions to 2D face. Moreover, it has distinctiveness
with another approaches in point that can keep artist’s impression just as it is in result.

Key words : Face Detection, Facial Feature Extraction, Facial Caricaturing
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olF oujsls E, Ez2 At B HF EolE vl
gk, ARASe rol AL +1d NESEE JE A
BBAE 2=t FAY, B =B S HEA
= 9uyt glerg mFsy gett adeE rd F
< 0%E 19 %o A5 g Zeth B A (DY
a, B A, B, 24749 71 & 7129 Az HE 9
gl 283 o 7HEA 0

4 (DY Fol F4= &4 e FAMo] =&
€ 9.

2.6 &2 #Hd(Shading)

2499 AZe AYUH dF AFY Yold E o
A2 olspAgl F shielth duisid &2,Y, €2
At AR AR B AYEHE 9E F U
yiFojrk. 2g0] E7HA &L €L gAFl gle
ok opdel 1 AREe o)EFH] RE oj9e L&
A wgEA £dchs @dHE 7R Sk o4 &
=2 oy EAE HEsr] Hsld 9 AA
e A dojule] oj=Epuig} s WHE A
gttt ofd] Waw A7 YL g 129 Zrt AR
o2 dojdl 299 Ay AMYEY GIE 27
d UF AldFeltt wiebA, trlelyrl £3) L2
EXN ARREe gHE AME dart itk meiA, £
=AM 949 AlgE 42M 32 ARHe
#& $2389 Look-Up TableLUT) BEZ 7439
. o] w HolBE& =3I A FH(Normal, Light,
Dark)Z Wrold 7435tk Normal ElolE82 oyt
Aoz 71 AREBo] AFsln YHtFyog AlRHE
A#HZ FAHAJL, Light slo}ES 3 ¢ Eoz
FAE ] QojA ALgATL ‘WARA'E 8L 48 W

I Making the Color Lookup Table I

Type Selection l
y

Luminosity Division

L]

I Level Initialization
L]
l Level Adjustment (Adaptation) I

1
Level Setting I

2¥ 12 9% A% A3

Adg 4 gtk nlAgo @ Dark HolBL o5 4
AEY A4g Folye ROEH ol HYY &
FHE 9% 9 98 £ Uk YA 2e)e AY
Ee] g Aiirt ddAo] Bojxry] Wi e
A7}l 2olA geth wEA, LUTE B FH= 7
AA g, (FF F/2)709 FyE 74Nk
A¥As} o] Axe] FYW AR w3Pe =7%
33 =2 F A=F ¥ F Uk B, Ao g
Z o Axe Ssiolr @ Afdle Yy 8 F7)
AFla, & o 93y el @ Ao Hed
FE 2902 Had ATRES Ao F ik

98 AHoziE dojule #HFE& WA dojd
42 492 ¥l ol mel 1YeAdsE Ure Y5
AFgn, o]AL FiEDYe s ZEAM & F B
Fog 1477 Wre B0l ol e Az}
e 299 Ha/HUige] €k g FHe ddA
T di3l AE 7kl Hdshe "eE LUTEREY
Fzdd 7 7 Ao g3 FPelrh of HAo
2y 20318 4 Hiag A gAR odAe
g o] A9 Y1EEFL 1Y 139 Aok B =
A AN 71F] He ARE 2EIPAA Hal 9
E4E Ze T3] "o} o] ¥z Fold dAFE
gold 79 gl £Ho| o|FoiAA Atk F, WFE o
EFAY YR god ol oA 2ol AYEH dF9
Aolglm B7) o7 W ] AA WL olFA
A F9 el §XA @k

for every level Li of Color Lookup Table
Sum = Sum + Gray[MaxLevel-Li};
if ( Sum/M < th ) Level = Level + wl;
else if { Sum/M > th2 )
Level = Level + w2;
break;
else break;

for every pixel 4ij of the image A
if ( (Reglevel - MaxLevel) > th3 )
if (Percent < th4)
TableIndex = Tablelndex + w3,
else if (Percent < th5)
Tablelndex = Tablelndex + w4;
else Tablelndex = Tablelndex + w5,
Tablelndex = Tablelndex + Level,
Aij = Table[Tablelndex);

o€ 13 #Hd =4 d3d



BELF 71 S9EA 1L o83 HE I dF AA 825

gdnFolM 19 FPL BA GEg olFAvE #
golx, 29 HFL ZF HAd= i S ga
e F9 dda ¥Xe A& Rolm gk &7
A, thno] PAZelZ, we 7HERd #3dn. of F
e QAo ) el 2AHEH A g AP
Ly me} o] gAA Hojglnh

I8 14T $+9¢ W AR ¥ Esd vind ¥
€ FAoltt. RE gt o] 22 o ETHIYHE FFL
= A% & ¥e A9 Aole PF3) Itk 4% 42
AL vlEskA] ¥ ¢ 1 AR AYEEn 2
de & A7 Aok v g9 We Fo g
€ 3 A AYE dFo)zta Bl FEdi

oo ot

I¥ 14 §9% Slo] W 2ot §4 ¥ do vln

a8 157 &9 A9 #0A FeAe dds 24
AP AFH] EgE RFn 3ok A9 F age =
A A9 Bgold okl F Y 28 =3 ¥ B¢
oltt. +59 % I1¥e WEe EEXIHE TR
71 425 Al EBA e FHE FIF AU, 2
HollA 71 ofF¢ & BYog 7MY e ¥
<+ Heder, aga o 33 e S8oe
st &, JFHYe2 FAE BEe) AT we
ot dnFog, o 17el WM gl
ART WY A RolEz, ANHoZ ¥ 4o

g o2t 2L T £ U

N L 4
Ju o fr e M

(b) Light

(a) Normal (c) Dark

2% 16 Normal, Light, Dark Hlo|& *& ¥ Z3} uln

a9 16& A 7R E§F9 LUT®Normal, Light,
Dark)& #tzt 2 283 Fo dE HAFT §)
o} Lighte AMFog g HMo| F/E o|Fx Q)
¥, Darke FAFHLEZ AAFL o] FHE oFx
Aok AFL oA &57F =48 gEsted o4
A g fxas Y $71 Yot & 95 S FR
cd® oj&¥ 47} k. LUTE Normal, Light,
DarkE 7E31A @3, JAF, YAF ZAF A 7
7 dyz FEIe Aotk IA H9, AMYe e =
Ho| Zoll FAHY AL U IHog wWuAY
% 9L Aoz noth

29 178 AR 297 2 o] B THIE FAY Al
s (ghE gl 288 Aot FyrE =

(a) Alpha=0.75 (b) Alpha=05
a9 17 ¥8x 24

(a) @l =4 A Level=0,

bige iy wolge X

(b) ¥ =43 A Level=0,

(c) Bl =3 F Level=2,
T4 4=
¥ 15 ¥pd 24 AFe] dnE vw

(d) 84 =4 ¥ Level=2,
gk ¥¥
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Agesn VYT ANYY Mg 2o sbs
Z ENEE RE4E(URe B94E) w4 7}
HIAT, FUEES 5USS(TUARE REFE) A}
o) AAAAY. =, F o AR Fee) ALAE
Aol

2.7 O|=TH|

olg7a) WYe 72 o]B7H] ojrEE Aol
ANEAAR) we} AR WANA dFE AFA
£ AL gt JgE 92 ouAelN 22d o
Fu) wlojebsh o2 molelolad AP 2 o
B oA Aol FARE AN fAkET 743
£e 7 olE7uE RAdse oluAE wWBAE %
otk A7) WBATNE ARE AgE AnozRy
2297 = 499 AW S)ETHE 228 o oF
FHe AANARE A Rohln 1 AANFRE o)
Se] Big Aol ol et

a3 1894 #H=29 ¥ 1Y 11994 BRAFD n}
o 2o gHe =AYSL 23 F os HEL
Bezier Curve2 Q739 dojd IFPoIT}, &, $5
o 2@e o) YY) 29T £2W o|EFUE v
A7 QoiR HF Ao} oi7)N FAe g BEo]
2 W BA2A YA e olZ7ulg FA) wjPA
2 Aotk

1

A
5t
=

(@) YHE W50 L2E () 157RI7} i d 42
a¥ 18 ¥4 dFe 2 vim

3. 48 AW U 45 BY

Ao AHE AR F 1947302 :97, o 197013
on, A HEL 2T AHUYE 53 ojFojpch
EE 99 FAzRE AF AFLE AEoth Wi
A, A3 FEHoHTOI B ¢ Ytk @, A9 a2
772, AZ 10084 o)d)et AW ARelge AL
Ak 28 195 = A Al="e] AMFHA o)}
%ojn] £7 F&o] o]RRI Ye EHE HAFA
ATk

2
F el & P .
194 183 (94.3%) 11 (6.7%)

R 7 o|574] F& AFE(Localization)

A= B 1&gk
Aw | e | es wg | e | 2
* 183 161(88%) 15(8%) 7( 4%)
=8| 16| 79d5%) | 4123%) | 56(32%)
4 176 143(81%6) 33(19%)

A% ¥ BA9 AFES E 6N E 8% 20 7
A3E) AVE Poggioll2N} Feris[13]9) EEIA A
AY HEAY SA7t Jldse 9NE Toz B
3 229 530 Jdshs 9XelN Leht Az
ol glEste AT N BT E 62 A2
99 o] 4FFOIH YT o] ofd BRE AT
2 QA A YA IFSYT E 7 7 olBT)
F29 YFEL SEHG Aot ol BEW HFL
5 EE F 38R0 339 W 399
4382 AU e FRZAE 2A 25 of
o AAuske ANE A Yol IFE T A
Aot E T4 BE wsh 2ol wo) 9% B
AFEL ¥InF T& HOR)INoY £ HFE
& It ¥X g Aoz vshith od 357}
AHE olft wHE slEdEe AAAAY gL
We 74 Aol BT & 29 gINE e
7 WEolth ot EY 5ARR % AT Jue
SRE ez UERTHE 8). 2o A%E o2
FolN 713 #2802 2o Uty o8
2 29 54330 ol2ge RAFT Utk EIAR
220 VT 57%9) Fe HFEL BRI ok =

LG I



BEE 7T SR ZIHE o8 HE I 42 44

® 8 EY¥ 5HAR F& HFE

o]27wl | #4 A% | VERY Goob | goop | BAD
E 176 92(52%) | 63(36%) | 21(12%)
=4 120 39(22%) | 79(45%) | 58(33%)
E 176 28(24%) | 39(33%) | 51(43%)
d 143 77(54%) | 59(41%) | 7( 5%)
g 176 56(3296) | 72(41%) | 48(27%)

¥ 20 S3FE 2%

7t 53] zgugd) Witk Ag 438 =29 9
Ae o 49 AN FHE § o= wE FE
A F3t7ll E 74 E WA E¥ SAPR 5
29 AIA L, H9 AFE EF%H] FRE7) HE
HIZA F& 4FEEZ 88%, H%)E& B ¥ 4,
2, g9 BA¥e ZF & 3odA e 4TES
BRI 2d SRR F&9] 4FE wde A olE
T £33 AR a3 azst Zdel
A 3A Aelve RS HAE TBF3Ach AAE B+
© WA HEstge] #¥ EE £ JHRIUAY Yo
\E o5g A4 FolA 2AAG. 71, "o A
FE] 70%E doiithes A 42 A4 SloiM ¥
42 =9 4T Ec] HlaA & B%E 7ISAU= A
AX ZFEHelg & 5 UAHE 8).

EA4FER olg&7H 4 a8 9 ¥AHE B9
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AddE ZAFHEE T4 219 AXEh

4 48 ¥ g% o7

# =rIAE 92 AL olgstdl A Be o
28 Aoz P48 Fe Az TR of A
sde 92 AoERy 92 9Uus 333 e
BE oBTHY B U FEHE 2§D 7 of
g7ud S9RRE e 2E 19T Q4 5
ARRE o8N 92 RHEEDE FHNST AR
c2vE $YYRE FE3e) SYRE A B,
AzHoz AZYH SAYRE o§se DBEYH
959 olRTNE §FRA WAF HAFE A
o WA AYE FFL AHHE TES T
3 geh _
ANSFE Azde el AfEe Wo
FHssthe A% §30Te o183 AFAY wE
53 99 A9 2 29 FHBol Hgdtm, EE o
Aol w19 kel =Ae FAE I Ad
F IS drhe WA B wEHe Eye 2e
of Nzde B3 54 A2 AL olgsel AY
HE 450z AYste HiES FYsEt ol o)
W APEH B 45H7L Fhe =8 ANSAT,
3 ARe 7geld A2 29 W2 722 3
9 AFIE YBL AHT & AT A2PE AU
Urke Zelth £¥, 9Fol F(exaggeration) A
& =q8e AAANY EANE W 5 A= T AY
om, Nl TR FUl ¥ & Y=S & Agoln
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