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A Study on Face Recognition using a
Hybrid GA-BP Algorithm

Ho-Sang Jeon'- Jae-Chan Namgung'!

ABSTRACT

In this paper, we proposed a face recognition method that uses GA-BP(Genetic Algorithm-Back propagation Network)
that optimizes initial parameters such as bias values or weights. Each pixel in the picture is used for input of the neural
network. The initial weights of neural network is consist of fixed-point real values and converted to bit string on
purpose of using the individuals that are expressed in the Genetic Algorithm. For the fitness value, we defined the value
that shows the lowest error of neural network, which is evaluated using newly defined adaptive re-learning operator and
built the optimized and most advanced neural network. Then we made experiments on the face recognition. In
comparison with leamning convergence speed, the proposed algorithm shows faster convergence speed than solo executed
back propagation algorithm and provides better performance, about 2.9% in proposed method than solo executed back
propagation algorithm,
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BEGIN

SET Old_MSE ; //before MSE value
SET Cur_MSE ; //current MSE value

FOR(lower than train number)

{
LOAD image from input data;
LOAD target from input data;
IMPLEMENTATION of Backprop NNs
function;

}

IF(Old_MSE > Cur_MSE)
IMPLEMENTATION of Backprop NNs
function;

Old_MSE = Cur_MSE;

END

(38 1) MBH Mg AU YNFE

3. 27| S Xl He HAM BY YUY

31 £7| JtSXUS AN BN

FAx ¢dnEFL 19759 John Hollande] =#<1
“Adaptation in Natural and Artificial System”o]4
o AJdHoy AdAe RH, s YT =4
8 383 474,328 4 AASL vE 2E
2(bit string)22 FAA T By & A7
o] 7] 7tEAgel Argold HE 2EYoz A



554 otnZEMoIED =X M7 X2z=(2000.2)

EASHR G Afgolng olEe] Frigtel & &3t
T HE 2E¥Y FEE Zo] Fridol Huz B =
o= A¢gd 27 7AF5AE AAs7) 8 -05
A +054F0le] M FHEA g 7hz SHIE-
Z1ol& 7} HE AEZo A

el HA 109 HF Apole] AfgtES 003125
(1/32)9) 9% thez Ui sHlEY AEYgeR
A (mapping) A A AT tHE& A AdE g
o] AREL e

00000  -0.500000
00001  -0.468750
00010  -0.437500

10000 0.000000
10001 0.031250

11101 0.406250
11110 0.437500
11111 0.468750
(38 2) HBY 7| JiExIute SHIE AEES
HAMH EH of

olg (29 ol 7] 7FEAFAS HE 2EZYOZ A}
AA7 e 25 Jehide o71A wis 4z k3

AE, ne AFBNN ALEE vho]ol 2(bias)% 7HFA
o % A5E verdnh,

[P
—
IO | I| 7 I 0!01

(38 3) FMHe =

Wo-i W,

32 Hgxe Wit g

FrA AAAe A8 E(fitness)E o] A7 Loby
A 2 Hgserte vehde HeE ANe #7t #
#(evaluation function)& 53 o]FojdrH1,3,7,9]. B
T GAE ol&8 AALY 45& 38 dole 2+ ¢
A E UEY o ALEAA, & Ad &9 Heg A
Ata, ame] AF 239 J4F F& HEEEA A}
L£3H7]. At Aa"old AHEF HEEE 57

ol AFFE 228 AVEF 1 AF EE 22 A
Fol e d+& Ao

o= 1120 ,z:h(tip_oip)z
HelM me& #Hede] & n2 EHZ
2 A Heelst, 22n s 2 dA
Ehlle giggol
watA HEEe g go] Aot

lo

L
flu ol

=
=

Fitness

=1
8

4 HctE AR AA AlAH

B A7) TEe A8 A4 Azde uAYe 7
28 WA 94 27) sevieige dd, LA,
£ L

olg3te] A3} AT oy ¥YH FH $xE 4
3 AgH Aty AdAE FrhEA

(3% 4= & 979 43 A8 GA-BP ¥2
A4 AlAge] WA FAEE adeA Y ouE
ol glo A Mg whoz HHslg NEPE B
A4 ZAE Hole AL YehlA

Ayl Ay
(Optimized Neural petwork)

‘
(Result

B oy
(Gray scale image)

(38 4) M Al28 Y=

41 850 4ol A28 o dioly

Aol ALEE oJuiAE CCD7HEE ol 83 7499
7zt & E2(H9, #§ 15%, 4% 16%, 2¥ X
A9 538 84S 59 H & 20089 AEE 9
g7 &3 ¥4 dolHZ AMgdAT 16%E Ha
E diolHz A3t 488 At



It

(33 5) MMl ALRE HlolE of

5 A %

51 &8 =5 4|1 ¥

AZ Aol i Aty Wie] FHEES TS
AALLE AZ37) Y8 7|1E8o ®ol 48 2F o
Ag gaEE A g48 AHE 39 54
&9 24§44 dndFH oF Adn <dad
AHgste] &5 A7l A B8 olw) AEYe] T
13t AdAL 3 BYHe A=HA St
A Hdz B =R Add HEH Ats
AE ol g FHx dngdFoez AARY 27
Az A 9 BF5E MRS e A o
<E >3 2t
oln] 3 HEu|ElEX 8-E(leaming ratel 7) 0.2,
A= (momentum: ) 0.39] & AHESH I 1000
A4 &S A

<E PN & F A% 2F dHn ¢nAFE
AHeE A4 300 A AR E FE AF LAFMSE)
o] A3t A e Bd Fu At ol 2F o
Ad guelFe] @dd 493 24 5o Bo|FL
B FE st dgin & & Utk l

PN g

=
SO I I
H N

r

il

do 4 (R
O

(E 1) 2F 98n ¢u2|E0e= 858 g

Epochs 50 100 150 200 250 300
MSE | 2864 | 2861 | 2860 | 2860 | 2.859 | 2.857

<E 2>& A4%Y FEE A% AJlE 5o ¥4
B e AEEA WD £58A #94 FnAEH

=gE GABP 2ICIEE 0IRE U= 24 37 555

SF 940 dndFE AEH e A AFE U
eldc}, o] AYPolA BPej A8 ¥F selvEE ¥
& #(learning rate: 7) 02, El¥(a) 0322M 2§
dM gueFUs AR AYAA ALEE Hein
Bt gd oJRe unE H& Z & HeEvHRE
AE-§ Aol

(B ) REA YD2EH R %N Yue|EoE
srast 4n

Epochs 50 100 150 200 250 300

MSE 1.838 | 1.508 | 0.063 | 0.008 | 0.003 | 0.001

aga GAYA AH-g delnjel 24 w3 #E(pro-
bability of Crossover) 0.4, Qo] & (probability
of Mutation) 0.19] gte] ALE-=HAo™ Hu 1004h2
1000¥of A sgg M GASt BPE E@3A
AHEE ASE <K DA B 4 SRl &F 9H
duzEerg e e Y mu F£Y S50
& g o F Uk

(& 3) Mot Yne|EeE a8t U
(HS8H &g AURL ALE)
Epochs | 50 | 100 | 150 | 200 | 250 | 300
MSE || 0802 | 038 | 0031 | 0006 | 0.003 | 0.001

<E 3> A8H A%g AAAE o8 EHH
GA-BPE A Wiloz sh5d 4y 438 B F
o @9 F 7k #4eg o #3d £¥ £:E
BejFqn gk o]3& BP ¢ungFe] @3¢ A94 &
4 58& GAZl Bed £ B4 2 £ A& otk

(08 6) VX WHo| & $8 S U IR



5% St=dEXNel= =FA MTH M2z(20002)

52 Holel ¢meES ol8% AF oIy Y

B 2449 93 Pentiumll PC, Windows 98 &4
A, Kodak DVC323 s}elete} Visual C++ HALHE
A AlARE FEYT. Y A8 F EE dolH
© o dolM 7)ed v} Zo] 571 g 29 A}
Aoz oF 10549 dolE](32x30 pixel, 256 gray-level)
g A8 200 iR TSR

(B 4H A4 A

BPu AHE Ate 3

5 Ags | 4% | A9 [ A% | A4
Y, 2= #4 65 65 0 65 0
$215% 15 14 1 15 0
HE15% 15 15 0 15 0
A15% 10 6 4 8 2
A 106 100 5 103 2

AHE(%) %.2 98.1

<E A BFol oF AH% FTAFVE A
# 4% 106709 dolEl F108717F 4EHez A4
Atk 23 ALY Pl AS 10677 A4=Ret
4g A4 oF AUt PRYZVE 4T BT
577k aelm AHE WAl A 127he) delezt 94
o 4Agc ol A& 3% YSA 299 %3} D
szt dzabel Wel whalel FlQlcia wa £ Uck
19 2959 B4el Yt A MR Ay
o # =%t

6.4 &

GA-BP 3le|Bel= dneFL FHz dndFe
AdH g5 SdF o F A dudFe A
93 &4 T 9HE 45 Bedr] 98 A
AR B EdME Ho ®E 54 $2& 93 44
%o 271 AvEgE MEA AIE HEH AgE
ARAE 7 /A dnAFE o8 dARY T
ZE HAYE H o & 3 %é‘% QA FE A"
€ AtsA

A48 2% o F q9Ag ¢udFnE AHEE AT
9 A B2%e] AHES ALY LdudFE AHEE
¥ 981%9 JH4EE vsdrh ded F A W
W OEF 90% oldon dEANE AFAHY Wyl
At 49E B UL FAANY ¥ s 94

o 2 Atd “c}‘i’i°l Hs EdHolu ANER
29%7 BEHAE T Atk ofe AL Ao
g BN B “1] ’}}%?} 3ol & Aol

2 47 4 F HHsd AP er AHANE A
o] & W H¥E s 1 F HH AAE
E AYor o|fojAur dYHoz NFYY 27|
grEe gt A5Hoer 7 4+ vkd B} &S
A Aolth. metA oo thE FF A7 R

#31FH

[1] John. H. Holland, “Genetic Algorithms,” Scientific
American, July, 1992

[2] Laurene Fausett “Fundamentals of Neural Networks,”
Prentice Hall, 1994.

[3] Lawrence Davis, “Handbook of Genetic Algorithms,”
Van Nostrand Reinhold, 1991.

[4] A. Samal, etc., “Automatic Recognition and Analysis
of Human Faces and Facial Expressions : A Survey,”
Pattern Recognition, Vol. 25, No.1, pp.66-77, 1992.

{5] Srinivas Gutta, Harry Wechsler, “Face Recognition
using Hybrid Classifiers,” Pattern Recognition, Vol.
30, No4, pp.539-541, 1997.

[6] N. Intrator, D. Reisfeld, Y. Yeshu run, “Extraction
of Faicial Features for Recognition using Neural
Networks,” IWAFGR%, pp.260-265.

[7] J. Liu, C. M. Lee, “Grouped Window-Based Neural
Network Approach to Face Recognition,” CV 20.3.1-
20.35.

{81 J. R. Parker, “Algorithms for Image Processing and
Computer Vision,” Wiley Computer Publishing, 1997,

[9] J. Lee, E. Milios, “Matching Range Images of Hu-
man Faces,” ICIP 1990 IEEE, pp.722-726.

{10] B. S. Manjunath, “A Feature Based Approach to
Face Recognition,” ICIP 1992 IEEE, pp.373-378.

[11] M. A. Turk, A. P. Pentland, “Face Recognition
Using Eigenfaces,” ICIP 1991, IEEE, pp.586-591.

[12] Martin Bichsel, “Human Face Recognition : From
Views to Models- From Model to Views,” IWAFGR95,
pp.59-64.

[13) Gaile G. Gordon, “Face Recognition from Frontal
and Profile Views,” IWAFGR%, pp.47-52.



{14] Thomas Fromherz, Martin Bichsel, “Multiple Depth
Maps for Face Matching under Varying View,”
TWAFGR95, pp.148-153.

(15} Maria Lando, Shimon Edelman, “Generalization from
a single view in face recognition,” TWAFGR®,
pp.80-85.

[16] S. Akamatsu, T. Sasaki, H. Fukamachi, N. Masui,
Y. S uenaga, “An Accurate and Robust Face Iden-
tification Schemne,” ICIP 1992 IEEE, pp.217-220.

(17] Baback Moghaddam, Alex Pemtland, “Maximum
Likelihood Detection of Faces and Hands,” IWAFGR%,
pp.122-128.

[18] K. Sutherland, D. Renshaw, P. B. Denyar, “Proba-
bilistic Pattern Analysis For Facial Recognition,”
CV 183.1-1834.

(19] AA% 2738, “d4ZE A4 L 98 EAAE F5d
oY 47, 3L 33 1 el =F
4, Vol.18, No.2, pp.235-238.

[20] M, “FH2 diES o8¢ AW AA", #
FARA Y =X, A4d, A93, pp.2309-2314,
1997.

[21] 7t 3| 2o}7] W, W 9, “FAA dngdF,
AA BRAI2E, 1996.

ETE GABP €12IE5E OI8S HaE 24 97 557

¥ 3 4

e-mail : hosang@kr.psi.net

1998 Bt HAFElTdt £
(8Ah

1998 ~dA F-Lohsta fshd A
FEE A AA

BAEE: G, AL, sl

HeE ¢ugE §

9= M &

e-mail : namjc@daisy kwangwoon.ac kr

1970 AstEtw 7|38 &4
(38}

1976\ QJststa oidtl Hxges
FAF 4D

1982 Jakiste distl HAkEst
EA(F8haAD

1982 ~1984d U& FEUE AYase

1799~ 8A F2dsn HFeFSY 2wy

TR GAAe], A2, EAAY F



