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ABSTRACT

Living creatures maintain their varicty through species differentiation helps them to have more fitness for nature. So
evolulionary algorithm based on hiological evolution must maintain variety in order to adapt to nature. In this paper,
we use the concept of species differentiation. Each individual of population creates their son using mutation, and next
generalion consists of them. Each individual explores search space determined by mutation. Useful search space is
extended by differentiation, then population explorer whole search space very effectively. If evolvable hardware evolves
through mutation, it is useful way to explorer search space because of less varying inner structure. We verify the
cffectiveness of the proposed method by applying it to two optimization problems.
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Fig. 2. Diagram of species adaptive evolution method
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Fig. 3. Individual cxploration and differentiation
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Table 1. Parameters of each algorithm
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Parameter of Genetic Algorithm

Length of bit string 30

Population size 80
Probability of crossover 60%
Probahility of mutation 1%

(Generation 150 generation

() %274 FmPZe vy

(a) Parameters of genetic algorithm

Parameter of Species Adaptive Evolution Method
Length of bit string 30
Inital population size 10
Final population size 40
Number of differentiation 2
Probability of mutation 109
Generation 150 generation
() = Azt g sad

(b) Parameters of species adaptive evolution method

73



HA W A sAHAHES =X 2001, Vol. 1, No. 1

Flmess

I] 95

0.90 —— Opecies Adaptive Evoluion
0.85 . i

08 'T —— Genstic Algonthm

0.75 e

0 50 60_70 80 90
(Generation

3% 6. GA-East Problem] Z=}
Fig. 6. Best fitness of both genetic algorithm and
species adaptive evolution in GA-Easy problem.

- Fitness

———m—— Gpecies Adaptve Evolidion
Genetic Algonthm

0100 110
Generation

0 10 2 30 4 50 60 70 8

29 7. False Peaks &4
Fig. 7. Best fitness of both genetic algorithm and species
adaptive evolution in false peaks problem

% 2. NEHA A3
Table 2. Result of simulation

T4 | F EHE
gnE | A P
GA-Basy| J 1 =€ AT f(’)j ;3%21
104 | 94
Problem A =g A 508 l?ﬁ 50:&]]?-&
N I 252 498
;:jti:es T R AT 1§3€f el 1{?)211&1 =
Problem | #H3 =2 Al 503 #AT| 508 H

42 A5 @

F MR e A= %7}?—}-’%% 8l Agtd 2= FE
o] el BaiF 3G Fo] A HPe 4
AAE BEHoZ PATS Y & vt mE Fa
Y BFEE 2 ] I AAE ne¥or #4F
o224 FhEd 44 #XA Gz HFHS FE ¢ Y
th £ HE A3 Uy AL Edde] Aaxiwke A}
4351, FAx GudFd og & B Bo g

AZbe E5E 4 vk 2y, AEHMY BAT A

el Be FF9 Fo] 24T F 7 AAE] A
ez Aged MAE e 2E AEC] s
AFH goF FHiA gx, Aol HFsH ot
olyel Be ZidE EAL ULE RAET ol
thdkEtAl ¥ste #% sl AgdE duzsFd o
Az Wwye] o FEEde AS RAEh

Z‘]]O]'%l T Hg A3 AEE JF =g ¥

Ak 28 S=gols A4
U 8T 29 Edd
H

= 1

A5 Ak o]
PYRTE § we)
2 1\:H_§, s

: w il
& 77 Ass=de
AAEE ol gste A

o ol (i
B Mo
A

0.‘]:"_‘. o
rE
re

¢
A,
&
)
=2
2

ol o
i
o
erl I'L]fu

gt
ST #oldell A A" % Ch=s 1
& mefoz Folde YA 28w
Savo] @AATE osgesd 8
Ag £x9 F&abo] vl
Al e ol A /Hzﬂ ] A &
Aol mmm o] 12
A P ol

o 7]-21 o #F EH flﬂ ol
AE

[11 A. Thompson, "An evolved Circuit, Intrinsic in

Silicon, Entwined with Physics”, Evolvable
Systems : From Biology to Hardware, No. 1259,
1997.

[2] John, H. Holland,
Artificial Systems”,
Michigan Press, 1975.

[31 ZMichalewicz, “Genetic Algorithms + Data
Structures Evolution Programs”, Third Edition,
Springer-Verlag, 1995.

[4] Melanie Mitchell, “An Introduction to Genetic
Algorithm”, A DBradford Book, The MIT Press,
1996.

[5] David E. Goldberg, "Genetic Algorithms in Search,

"Adaptation Natural and
Ann Arbor, University of



Optimization, and Machine Leaming”,
Addision-Wesley, 1939,
[6] John, R. Koza, "Genetic evolution and

Co-Evolution of Computer Programs”, Artificial
Life II, Addision Wesley, 1991.

[7] Tamaki, H. and Nishikawa, Y. "A paralleled

Genetic Algorithm based on a Neighborhood
Model and Its Application to the Job Shop
Scheduling”, Parallel Problem Solving from

Nature 2, Elsevier Science Publishers, 1992,

(8] Gorges Schleuter, M., “ASPARAGOS An
Asynchronous DParallel Genetic  Optimization
Strategy”, Proc. 3rd Int. Conf. Genetic
Algorithms, Morgan Kaufman, 1939.

[8] Zbigniew Michalewicz, "Genetic Algorithms + Data

Structures = Evolution Programs”, Springer
Verlag, 1995.
[10] De Jong, K. A. and W. M. Spears, "Using

genetic  algorithms to  solve  np-complete
problems”, Proc. Of the 3rd ICGA, 1989.

X Kb oA i

ut z & (Chang-Bong Ban)
2000 FARN T A2 7] E A}
20009~ EA F W AAA7 TGS

3 = 5 ¥ (Ho-Byung Chun)

g 1996 = Eﬂﬁ}ﬂ A o] 4 &5 & 3 &l

1999978 A & Wgd dA7) 3T
’ﬁ/‘}i’ljé

A Eok  AFgAY, T Y F

19973~ =)
1997 3-8 A s2Hx 9 A%
200041~ A Ao A AT EE TR

2001~ & )

BB}

Phone
Fax
E-mail
URL

RIS R

ole

TEL W

1 (Chang-Hyun Park)

UL DA SRR T

A7 £ HEe AR e
EREE

L ABAN, ABN2T 5

Il 2 T & (Goo-Cheol Jeong)

B 10703 FAUgm ARFEE A}
19814 = & A=FFsla A4}
19884 % et AEA I wa}

b 19913~ E A d=vEnSdEn
AREATEHR TP

| & A & (Kwee-Bo Sim)

| 1984 FYgE HA-F G A}

[ 19864 & uishd AAFEat 4AL

19901 The University of Tokyo AA}
-'-g’—‘Eﬂ —r] a) }\].

1991484 Fguistm AR T
o

@347 % A5A

s

J=9es) w24 BRAAR
ANedes] Bgela

=7 WHAY
Al Aol L Axg RES Heolal
QFAE, A, AFERALY, -
ﬂﬂw1AﬁE WFY, AERUN2E, 2

27, 2g gt=de], J1F wEA F

1 +82-2-820-5319

I +82-2-817-0553

! kbsim@cau.ac.kr

. http://rics.cie.cau.ackr

75



