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( Learning method of a Neural Network using Genetic Algorithm for 3
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Abstract

Back propagation algorithm based on a gradient-decent method has been widely used to the training of a neural
network. However, this algorithm have some problems such as dropping the minimum value in a local area according to
an initial value and setting the number of units in a hidden layer when training the neural network. Accordingly, to solve
the above-mentioned problems, this paper proposes a genetic algorithm using the training method of the neural network.
Thus, the improved genetic algorithm using a new crossover and mutation method is proposed to discriminate 3 bit parity.
Experiments confirm that the proposed system is effective for training speed after demonstrating for generation gap, the

number of units in the hidden layer, and the number of individuals.

Keywords : Genetic algorithm, neural network, back propagation algorithm, parity discrimination,
the number of units in a hidden layer.

I.M &8 Z 4 g #d 32 ZL VFIREA AF A
453 Ao A28 NNe ol BEGA L%
743 Z " (Neural Network: NN)-& H]AE ZAL: H1 Qe 929" 3 (Back Propagation : BP) &g
g 9 Sg55de /T Yo e Hokz o FYe vlEY AL 27] d4(random number)ol] &
i &8 FHASA d7Hm It rg 217 3t FH & AgHE T A 2 d5E FEAT
A2 A=e s sEWEE 939 XOR 3 £ Eolgol BEAHoE AAHAAE EAEC] Ut
%3 BP dhgie HFSAHEE 7122 2 7 o
AEd Asdsa ARsgsE 2ol 27130 webdE Fagtel BolxE A9t 9
gﬁszlrz?tl;lt of Electronics Engineering, Silla on, NN& 8447 0 2702 $94E dnjz A4
" A3, 2A0tR ARFES s Sol B4 EAL Wk %0 Mo ol
(Diyisiop of Electronics Engineering, Chosun 283 5x Yoo mI Bow A|7te] ZAUTh ulegt
S 1%2)6»&6%29?4, FASTY: 20079191 M E wEE ATE NN g fiA dads

(140)



12 WajE| HES A% RAK ¢

(Genetic Algorithm: GA)& AH&3ld 4
BEA S35 27 )5S 4
7b i s A Ak
GAE Hollandel S84 g Axtolzoin® 3
st Alzdo] A s A A3 58 s}
xl-v gom HZ thpd RofelA ol gEm oY
AE A2 AR e 2483 dueFoln, 24
fARgE st A 14, S99

wolo] o 3
gozA o £A

=

‘_]:g. -lo]

olghs MEZAAY 7)%3 e ot =3t
A3 BAY A8 2802 YA Aol sbsd

o} mhEk A & 1‘5—501]/‘11_ 3HE g #dE 93]
NN9| ol Zay, Eddoldd Az 7Hs &

a3l J=s GAE ;qlol—zs}o:] 94 GAS Hln A
o 2 =% NN el GAS BP 854S WEd
W2l Sg £x9 "X fFAIE AL Yehdoh

o. MEsZY

B =x

E ol W

Eo|ME= 3% P29 ¥ HE & (perceptron)d™,
(10]9] NN& AHgste] BP dugdow a&HA AL
HHEEY YEAZE ditgos B Jj9 Fo2 7

HEE Ao, 43 AFH Fo Fulnit o2
FASY, 43 09 2% YAFLH 2950z ¢
S APelth. £ RIAE m3oR PANE UE

H2E 2, kS A v/\°ﬂ«] qH9 F3E
(kz, Eaa Ok) 2 5]'111 k*l%"] Z’"] ‘IQI' OE—,—E‘]

k39 A A0S 2 AFAE Wb, 2 @

ok 3 J¥FE o9lel= EH3k(threshold) & 71AH,
F39 A&y 54 MY (sigmoid) FTE 3 f

2 yehdith gsAs 2 7MEEATE 42 01, 092
3o, 715A9 271XE 2059 B9 o SooxE

drE AMESIET wEkA ol E ¥ e #AAE
A (DF 4 )¢ Zol el

= 16",

B2
T

oy

i), = FY® kD) gk )
J

2

A714 o8 & k29 A Fe] BEgtolt)

134 71ed BP Sede] EAYS sy
el £ =EoME GASl AT B v

—_—

_c'>,"|
d-e Atect

A2 ES ME

(141)

ot HYs =Y B HMs <

JSl
>
IE

0. |EX YBBIE

£ ERads NS 8§ BAS BA 2
Ao AeAA F84 234¢ YT AFF GAT A
&3 e Atsel, Aol FF Fusd &
1, gl AASS Aol sl v GAT %
Wsh NE AYe AN HEel LT 25Fe
GAS) B2 A7 Bhe 2k () e GAIAE A
9e ASE wa A PHe, wAs 9 wAye,
gadols AeuolE A2 AT EF, 199 A
o ZANAE Hesol mebd ke ABoE EFH
Wz A Hee AEAAT @ AFE GA

¥Ad 29 e B GAY 9% TAAAE
wEstt 28T AW GAS) TAE BT AEA
g Yehie nedet Zasts B4 A &
Qdolo] dalNE T GAIAE 2 ANE S
AR BT AFE GAANE BWIEAE Ug
e HEge) a9l vEni Bdve] s BB &
A HES Wl YET,

o

:ﬁ

nglmj_
-

I

T3
[e]
&

o

2
=

o 8

1. M2(E| PEE AT stg =

£ =RdAEe HE e BEEAE 95t 3
AEZF S NNl GAE AHE3te] ghgs AAsn
e AT 948 ddd EHE HE 19 Fite]
AL "ol dubg oz o] no 30 X 4 33}
Zo] e,

X = 2,775 - @, (3, = Oorl) €))

A7 Xl #&E & F
XE 4 % 2ol e

7bete] o) n+1e] R3]

X = zxyzy -+ T, (¢ = 00rl)

4)

AN NN 1, BT, PxyD -+ Bz, e =0°] =
S8 oE AR oA dE #d Ao, &
NNe| 98 sjgoz 3 c& &9 Aoz )

2 =Mt GA FFHE AR NNd| &4
2 ElE 5Al7ith NN 98 Holgs 0 ~ 78 2
AL T 000~1119 8749 HEAHS ALY
on & dolHE 4 ¥ dol"d &3t A
HEE AT



2007'4 3€ FMxiZets

. RAAEe 4

dvty o fFAARYEe 7
ojA™ 7} 9A4E 1E°“

NN fraztete] @A S
dZME NN £38A5¢ 6§°f‘£ LA
HEES ARE3T B =Fd4 233tn e NN
A=A Je EYIcng FUAF g2 1
FAA 7legatet 2ol BF m — 7] EA%. £
=EdAE 29 14 ved A3 Zo] NN9| 715X

wyst BEA 6,¢ 84E e m— 179 4L w
e FHxE doh MEYRAY 7tEX 9] 74 HEE
S QYFoRRE 2EZ0F I3 JEE dFsH

E
Z
mes

3
3
-

_u

1449 B9e BE AL i AN @t 29 19
42 39 2 4% AFAL, WA BAWe|T AN

2 A%ol, 74 825 25720 SHIES A F 10

MES 23 g AUAEA 204 14a5d BEO

L AT

P & £ 5
2 Uehiie, F9 = 29 ReRES AET
i) il [ Vi Mw nen)
e, wék";mu;tl @g&:mugzi;:
as Ug‘ WL, AR Wikl ,m i
g }?1 v Wk 1»:’&*4 J',,iv e W(")A 1(&& Iz W
O mS2E TYE= NN FUXY

1
Fig. 1. Genotype of an m-ayer NN.
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Table 1. The effect for the generation gap.
Aol [ AE/A 8 34| He FRAUNS | HaEAL A
0.2 18/20 259.2 25.0
0.4 19/20 135.0 137
0.6 19/20 82.3 91
0.8 19/20 574 51
1.0 20/20 1250 131
a8l 3 sEAlel 2XFHM (MchAto] 0.8)
Fig. 3. An error curve for NN training (where the

generation gap is 0.8).
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Table 2. The effect for the generation gap.
Ald) ol | AF/ANBEG5 |BHFE AdsE| HE ANATL
0.2 20/20 1201 12.1
04 20/20 765 76
0.6 20/20 264 25
0.8 20/20 231 2.0
1.0 20/20 440 45

£
a8 4 sHEAlel 2AFH (MOAto] 0.8)
Fig. 4. An error curve for NN training {(where the

generation gap is 0.8).
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Table 3. The effect for the number of units in the

hidden layer.
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Table 4. The effect for the number of units in the
hidden layer.
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Table 5. The effect for the number of individuals.

A | A3/ANHB8 | JF FEAUE | 3 AT

20 18/20 6().2 59

50 19/20 574 51

70 20/20 76.0 6.7

100 20/20 116.3 73
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Table 6. The effect for the number of individuals.

AAE | B3/ RS | BT 8 Ao |87 Ad Az
20 20/20 260 2.5
50 20/20 231 2.0
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Relation between the number of units in the
hidden layer and convergence time.
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