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Approaches to Improve the Performance of Parallel Distributed Genetic Algorithms

- Best Combinatorial Crossover, Bayesian Optimization Algorithms, Distributed Environment Scheme -

oo of
Jun-ichi Yoshida

Abstract: This paper introduces two approaches to improve the performance of parallel dis-
tributed genetic algorithms (PDGAs). One is an improvement for the ”"search ability” of PDGAs,
and the other is for the ”convenience” to use. So I introduce three schemes, Best Combinatorial
Crossover, Bayesian Optimization Algorithms, Distributed Environment Scheme, studied in the
PDGA group in intelligent systems design laboratory.

1 00o0n

go00o00ooO00O0ooGAODOO0ODOOOOOoDOoOO
gboobogbooboboboobobobbbobobo
gobooboooooboooboooboobooaooo
gbooooboooooooooboooboobobbo
gbooooboooooobobooobobobobobo
GAOOOOOOOOOOOOOOOO GAOOOODOO
gboooooooboooboooboooooooon
gooboobooboobooooboo

2 bDooodooboboo

GAOOOOOOOOOOoOooooOoOoOoooooo
gbobooooooobooboooobobooog

goboood

gbogbogobobobobobooboboboboo
gbooogboobobobooboboboboobo
gbooooboooooboooboooooooboo
oOooooOO0oOoOooooOoO0Oo GADOOOOOn
000000ooooooooooo GAOOOOoogd
gbooogbooboobobobobbobobobobo
oo0o0O0o0oO0O0ooooOOooOoOooooOoOGAOn
gbobooobooobooooooboboooooboo
gobogooobooboo

goooogo

GAOUOOOODODOOOO0ODOOOoOoooooooo
goooooooooooGAOOODOOOOOOO
gboooobboooboooboboooooooobooon
gbooogoboobobobooboboobobobo
gooboobboobobooboobobooboboo
40000000000000O00O0DOO0O0O0O00O0
gbobooooooooooooooon

3 UDbouguobobuooogoo

GAOOOOOOOOoOoOoobooooooogooo
gobooooOobooooOooboooooboooo

gbooooobobooobobooooboobooog

gbooopooboboooboboooboobooboooon

giogoooooboo20oooboboooboobgo

00o00oo00ooGAQDOODODODOOOoOOoOoooOO
00000 Orecombination0 000000 GADOOO
gdooooooooooooooboooooooon
g00o00oO0O0O0O0oO00O0O0O0U00000OUUUDUOO
00dddoooooooogooooooooggag
gdddobodobooooooobobuoooooa
gbddodooodooobooooouooooooa
oooooao

3.1 0O000OO0O0OOBCXOY

0000000000 Best Combinatorial Crossover:
BCXOOODOOOODODOOOOOOOoOooooooo
gdddoooooooouooooobuoooooa
00ddddoooooooooo0o0o0ooUoUoggdag
oodoooooooooooo

OoO00O0 BCXOOOOOOOO 1IXOoOoOoooo
gboboboboooboobobobobobobo
gbobobobobobobob 200000000
000 (Fig. )OOOOOOOOOOOOOOOOOO
gbhobooboobOoboboooooobooooooon
gbooboooboobobooboboboboobooon
googo

BCXODOOOOODODOOOOOODOODOOOOO
goboobooooooobooobooobobooo
gboocoooboooooooboooon



Chromosome ! Fitness
1Joooo | -1.2
of1111: 15
Parent 1 3 Child 1
11111 =p 11000 -01 =—p 11000
00j111 ! -1.0
111]oo0 | -1.8
00011 ! -1.6
Parent 2 1111]o0 | 22 Child 2
00000 —pl 0000|103 =—» 00001
11111] 20
00000]: -1.9

Fig.1 OOOOOOOOBCXO

3.2 000000000 DOO0OOOBOAD?

BCXOOODODOODODODOODODODOODOOO
0000000000 000o0ooo0oooooooon
goooobobobdooooboboobooog
goooobooouobobobouoboboooo
0000000000000 00000 OO Bayesian
Optimization Algorithm: BOAD O OO ODOODOOO
0000000o00o0o0oooOoooooBOADOO
oo oooooboooon
0000000000000 000000000000
0000000000000 0000000000on
goodooooooooooboboooooooon
goooooobooooboobbobooooooooon
000000000000 '000000D000o0o0aO
000ooooooooooooBoOAOOOOOOO
O0GAODODODODOODODODOOOoOoDOoooooooad
goooooooo

4 DO0O0OOOOOobOOOOOoOn

GAOOOOOOUOOODOUOOOOOOOoOooOoO
gobooooboobobobooboobooooo
goboboooboooobooooobooobooooo
gobooooobooobooooooooooooo
gboooooooboooboooboooooooo
gbobooooooooogooboooogon

goboooobooooobooooobobooobooao
gboobogoboobooooooboobobobobo
goobooboboobbooboooboobboo
oo000oOooOOooooO0o GAOODOOoOooDoOooo
gboobogbobboooooobooboobobobo
00000 GAOOOoOoODoODDOOODOODOOO

000000000 00000000000000000000
goooooooOoooooooooooooooobooboobooooo
ooooooooooocooooooo

41 00DO0O0OooOoooOo®

OO0 GAOOOOOOOOOOOOOODOOoOoooo
gobooooboooboooooobooboooobobooo
gobooooooobobooboobbooooobobooo
00000 GAOOOQOOOOOoooOoOooooooo
gobooobooooboooobooobooobobooo
goboooooooooboboboooooooobobooo
Uo0bO0o00bO0O0OFig. 20000000000000O
gboooooooooobo

goboooboooobooooboboooboooooo
goboooobooooooooooooboobboo
O00000oO00ooO0ooooooo GADOoOoo
gooooobobooooooobobooooobooooon

goboobooooboooboooobooooooo
goobooooooooooboooooobooobobooo
gbooooobooooboo

Mutation rate
Crossover rate

Fig. 2 DOOO0OODOOO

5 oo

o000 GAOOOOOOOOOOOoOoooOOOn
goboooboooboooooooobooooboo
O0000o0DobO GAOOOOOoOooOoODoODODOOO
obooobooobooooooobooobobooo
gboooooooooobo

gooo

1) 0000,0000,0000,0000.0000000
000000000000000. 0310 000000
0000000000, pp. 41-44, 2000.

2) M. Pelikan, David E. Goldberg, and Erick Canti-Paz.
Boa: The baysian optimization algorithm. IIliGAL Re-
port 99003, University of illinois at Urbana-Champaign,
Tllinois Genetic Algorithms Laboratory, 1999.

3) M.Miki, T.Hiroyasu, M.Kaneko, and K.Hatanaka. A
parallel genetic algorithm with distributed environment
scheme. IEEE Proceedings of Systems, Man and Cyber-
netics Conference SMC’99, 1999.



