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Face Recognition Algorithm Using Facial
Features And Structural Feature
Angles of Face

Jung-Hoon Kim ,Young-Il Kim and Eung-Joo Lee
Dept. of Information Communication Eng., TongMyong Univ. of
Information Technology
E-Mail : ejlee@tmic.tit.ac.kr

2 < Fhedl 9 A4 Fokz 1 57 WS chystn A
EWAE ons T BUH ABAw 3L ok
2 wgoldi 27 CCD sboigkers 9o gg o REel bt Rt wAR g4 6, Ads
QoA 1ISI BES £, 3 9 5o 9 Q9 84 GFH BT Ao, T3 lmelAsl ug A5y, B
2} o} ExxEe FzA ERNRL o AT Q4 FE A, 3D TV A A A4 Az 5o ool
oy1E| =S Aokt h AMoret U Eo]AE Izt A de ol &5 vlEelnt
Nzt AAS wad FAEE OSIHEA A 72 2E Aol DA A 22 99 BF AW F
of thah Al Huel wWolyt AR A o] L8 o aM %, 281 4F 2F 59 A A2 vE F dd F
dEAY EZo FES YL, T 22E 4T o dF 992 WAA A0 ¥, = YT 2L EAH FA
Aol A AAL AMLS Q8 ¥ B, Q4 59 F& 2288 F&1315t9 AF 9AY 94F EF7F o
2 9% Al BANE 12 27 G ackeD. ‘?OI_XM] g 1%114 S '5_’-1‘_1'— NNee Z\‘iivia} oA
0 rxacrrion, 0 3anreED), 8 savigem S o183 dEF d4 s AT A 99 BN SWH FE4 3ol
g2 MR xﬂ?}v} r I E s 71Ee] W Aol zAA k= A7], EE9 W, AL FgE S
Ang olese wwae ool M mne mer gu  HE A%E AT Jome MY A U4
Sen paANAAS G JGgosA Ane g 00 TR ABLL wol) A3el IS AAAF o
ges Baol Asegon a4 guel gleiy 53 coo PHUE Fo BAT T 2 B A
Age] F2A BARS oledozd A4 Ege A SHe® HIFALE FIALS o ARED w
Harel o Aok E=F FEE EAR AEFAAM HMFH £ FA,
;L FA, A4 FA FEH AAgE o&dte wRe
Hgsto] Q4 5S AHsAT
I. NE h
A AFAE o1 Aot wASUA Ao
et ao Agsen o wael gau qa 1 UEEESl HOIEE olgE AF
#, A3k B2 wsg °H\401]°Mi g otz Wl d=2dy =&
et A7k g sdsn ok 23 A AN 1 ISIst B4R E o83 4299 55
werz Qlstel Bt BUW Hopl FaAum At Az AA) 2By 5D AFL FAE T

1
[u—
S
w

i



G T % ),
—_— + L
° w3 o o 2 M m_m m ‘\_»__L o M o ey ] s
i Mo LA I O
WO A W i 5 A T
JuBErE v E PEHTHRT L T &
mmfr@m_ i %%@%%ﬂm«ﬂ R = w
T oM =0 —~ o
& o o g o o M = Sm T > M by Toog o
o~ o T _ ~ ..o MWL, & ™ = ]
o M o= R X B° %o = o o _ -
€5 0 A T g Ko IR
w| T m B o R e g M = =
S| 5 - T ™ < BT = o Ty W
= . B _.T._o, _ '3 _i zt Ll}‘_
2o T %0 g B o SW oy | oW I
_ N B0 ogo i _oF .z,._‘_.kl PG o ﬂu\mﬂ_l
Rrgme PmH & %o i ;_%oﬂniw F MR oy
b o AR ) v A —_ — = 0] - RO
ﬂm_ K a.mn c M_\szgoﬂﬂwﬂq% MOW_:%
Q e ~ O RIS = 0 o s
Sl R sy o ™ T ooy P ® oo e
LZahmom s X ﬂﬂﬂﬂﬁuﬂ ;ﬁﬁmmrég
— — = ur T R e AR rh [ TR - R~
E TG TR X R R Py oo ol -V 5
— Y m A o Moy Wgo | = O ur
o o o = ki TR0 N g
ol B T T S oy T NEpET T g R ox TR
g —_— g = —
A A S ) s watxsa T N
|l LE T TR T NHaperrladTITR LT
BT O RO o ! = ,@17ﬂuaﬂﬂmﬂﬂ%ﬂ
A._OH.EH_JIETHMAH_E.HEJ
dm_.,wwp& WO T Mo W B T
iy - Eru B n i) '
“2T fELiEE vos r mApTay wp
; o = w2 —~ ' !
Elx BERXIRA < = S wLlasy wgu
XLWr, = oY wo T .ﬂ..;ﬂ.dfdﬂ X S o Mo.m & ;aow Xo % <
ol == i S X o . T gn
o E@o_ea‘_%wia,%o_‘_ B X WMMEMQW%HQ
TV HMew Smawno W s I oE T awTm
oF T o Moo TR T oMo e O g M o - BT %o . R W
= o L — ﬂlizwlrW s Mowoﬂoqm,éos_nma&.m_
L do & ™o 5o RN R m.\ﬂ - T° R ow,._ T B gy
o Ty =~ opa N 2ok B T A . = 2P il 7
Mz © mAr R .Wo R ._‘o| & HM S 0T i~ il E.M Mo
h _|~4A| T - il
rhe TETTORERODAL - NI NG
= T Bo = ) | do W < = & = W e R =T 8 %o
\dr¢. W R o :f\ "G ‘JMM hig o_a_ ﬁa\.ﬂ.w&.w
R X o B W gy ol = o M o= o Moo ° N
Row D o R R S __AT,@_:THHL@WMOE_AT
i 5 re S0l W AT g0 o]
aalmhoo,mlv_m_.mmxﬂm/n%ﬁq,kﬂi%_ g.%%loﬂ”oﬂoiri@c%mmr_m
T o M%Mimr_ \__\_o lﬂﬂpl.mo wﬁ_% o} ,zT .m,o,mta"amﬂwﬂo% Mmﬂo._%‘.wﬂlu
X o ¢ oo =T
T oo g w a2 F oy zﬁwm% aa(aﬁmo%_%mﬁ.__._wﬁo
I R R F_ et orT oo
' —~— b iy ! ‘ =
D .\MA%mo%l%mﬁmHM%mﬁ . SaWT WA g T Wy
oy B < oS g O ® mm  mo 3 A ET w mR o R
= — R o ™ " o] ~ N % ey .n.vr_._ VI o oL W o= o
X o W T T Moo o B A Bt T W AM 3 & o A
miAdag®y T Fw

)=}
.
[2
k3
z
7t
2} A
W
2
o}
=2
i X
}g.
1
k=]
(c
=2
)6].
51
Q!
o
o,

"OEe T F T

0

2=

=
.

ta 22 Apolel

)

1 .

o

] ]

» g9l ool 9]
E3pol7t YA

At vz

- 144 -



zAYTA £ A9l AAE A
geel 21g wEa ANE d Frgoz ¥4n
n A Mg BRoz o
~zpnm w5 Ao olgel 91XST 1 ¥ ¥ HE
of 9|2 9 Wl A
“aANTHEE EAE AARAel usk Wa Aol &
Az AN WY

Aol AR Y EE QY 140 F ARD E
2,9 BAzel 2%E 4ol 1357MEM 90%e] 14

= H= o
m. d=° #x=x SJYA FFE st &
-
=M
15440 728 BAS o148 537 &

2 omFe o 4 dneEe 549 7 ERAE
o wigol g BAAEY F2E AARL TY
AAN ERsETh BRAEL F2E BAgeld o
zglold &, @ 4, Hel FxE AXNGH ¥ =,
3, zt ol &3t U e Folth

g2
fe!
(a) (b)
2% 3 SRR F2Y 547

[/ 1({ACRCD):Angle of Chin Reference to Check Distance
g'Z(ACRMD)ZAnglc of Chin Reference Lo Mouth Distance
03(ANRED)1Anglc of Nosc Relerence to Eye Distance

04(AMRED)3Anulc of Mouse Reference to Eye Dislance

32 o RN FEY 545 P2
17te vheblleE Ao ()9 0 ackems B3 §
Aol & yule] zZtEeol, £ 97

N9 Axod, MAanmnE E FAFY ® FH
e Buavmep s 9 243 F 49 Zdrold. 6y, 6y

03, 0,2 H&& AA3A] cosbi, cosBs, cosbs, cosB.el
;A ARE 2R/ AAES s

7esE o

2% 4 5445 A EAR 2F BSANE
9 F23 25

=
Bracram® B o =

a7 4dlA () dE GBeN EAAE FE52
dolrl (b)e EA4AES 723 4% }

ojth

2% 5 BAAEY 724 4%

a8 5 dAMe 98 5AAEY] FE2HLGE Bi(acke)

82cacrMD) O3(ANRED) Baamrep)E WERRIT Sl

2.2 9o & FFF 4= B

e Al F¥ol mE fFxAZE E EF &
740]1:} '
1) Byackepy o 2@ 37kA] Fz2YE)
A TE (1055 o3} : 2] e & 2oyt @
oA Q7R el Zolrh 21 AAHeE w5

B&E T3 (105 7 115%) : 5 e =

£ solst "ol Q7ble] Zert vluA 53 HE
CY 7z (1155 <) : H& e o

# wolzt A gellA Y7tRle] Holof Hls] e
2 Z g4

2) Baacrmp) o 8 371X Tz e

AY F2 (60X °)3)) : ¥ Welst #xn J-=€He ZH
°)7} 31 )

BY FE (60 ~ 63%E) :
w3 {5 FE

C¥ % B35 o4
oj7} &S el

Bel ol A-ge) Holzt
Qe et An 9-ge 3

3) B3anreD) °f 21¥ 371X FZ2FH

AY FZ (655 °18) : oIzt Abold Azt Hu
Y& @ol7t 1 o)

BY T (65 7 69%) : vizk Abel el Azlst
U-w Wolzk #5¢ o)

CY F& (69 °)4) : vzt Abolel Aelrt Ax
U-wel Aozt ge e

4) Biyamirepy ol 218 3714 G2 E
AY F2 (5% ols}) @ n|zk Alo]o] AHusp #u

Dok Atel) Aee 2-F

L mizk Abolel A7t A3

- 145 -



RS

) (b) {c)
2% 6 8 F& An 94 @AY 32 bBE &
ca

% 2. 2869 Sample Imaged] 2t 533 &3

| Sample A B E_—T
-9 - 11213 [ 111882 | 1:2.230
Q-® ok wr | 1:2.781 | 1:3.156 | 1:1.313
@8 ¥-8 | 111787 | 1:1.816 | 1:1.952
[ ¥ %7 [ 111481 [ 111481 | 1:1.904
F2& ZHEEE Yebd Sample 949 2 EAHE
o 91§ AALES vebd Fzbolt)

25% 52%l 23% | 1009

& A9Yae) Bad BT SRy
8¢ 2HE YBRY o Xy ¢ &

Bebgle) fe) watth AT FAS
2 AYAA 1507 3 AT SRS 5
9 94 1357424 %% V4 &L v

2
o x

< 2 oy
2
it e

Ey R R A I -
(o]
o £

3w NN WM o,

<2
it
ng
»a
Rl
M

ol M3
2
2

_?l"
R
12 M
s

Ag8Ee Bastx 2 wWAn o
) & *&aﬂi&’d 48 BEe
4 alol A xxg

ob 2 oY
oW Rk
[}
}_j ooz ol
oo
N oo
L3R
2% o
X B
2
&
!
i)
o
o
M
r_{'){_tl
) J‘.’. =

h=X
z*
X
B3

H4 AAX duzlEe L AN A

E e AgdA 2 94949 FdEel odi 34
Sk 2 g olfrRe YHGYANA Hels
Fo2 3 5AHe HiE ¥ A AU
E@ 7w Q@ B RPo slyn 4@ M w
Foldled, 4% A43} BEHAYPANY @ dold
o grgt A A, HA E4E A% dunds
TEE o) oz HEAQ Yol AHa, A
ofop & ZHojr}

v. a9

(11 Robert Brunelli

Recognition : Feature versus Templates,” PAMI, Vol.

15, no. 10, pp.1042-1052, Oct. 1993

21 felg, 294,

based on Chromatic Distribution Information,”

a3l =8AB) Al 24 A A 2 F, 19927

(3] 34, & A, ¢ 9, 1HS, “nHEd £4o) o

I 84 & AEAGHE=LAM) A 23 @ A

7 &, 1996.7

[4] ”75“‘ “‘3} Hlb BAE ol &S AT YA F
=34 Aed Al 123 1999, 12

A A2 EA

%’é«l e HE” EE

ujrjo)gh3) =FA #3A 21]1:6. 2000.2

(6] ol¢F, “H%a dust Y¥e] T2 54

BHE 5% AdF 93 94 N2y §540F

el A= g3 =84 A1E A1E 200010

and Tomaso DPoggio, “Face

“Extraction of Face Regions
A 5z}

- 146 -



