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Consideration of Searching Mechanism and Parameters
for the Distributed Probabilistic Model-Building Genetic Algorithm

HisASHI SHIMOSAKA,* SATOSHI HIRAL,t TOMOYUKI HIROYASU't
and MITSUNORI MIKItt

In the previous research, we have proposed the Distributed Probabilistic Model-Building
Genetic Algorithm (DPMBGA). DPMBGA is a distributed population model of probabilistic
model-building GA and is a real-coded Genetic Algorithm. As it can search for the solution
taking into consideration the correlation between solutions, the DPMBGA has high search
ability. First, this thesis presents a discussion of the optimum parameter values for the DPM-
BGA. The DPMBGA requires many specific parameters and parameter setting experiments
to realize high search ability. To resolve this problem, the DPMBGA has been improved.
The improved DPMBGA can achieve the same performance as the conventional DPMBGA
without setting the parameters. Second, this thesis discusses the search mechanism of the
DPMBGA. The results of numerical experiments indicated that in a function with many sub-
peaks, it is important to maintain the diversity of the population using the island model. On
the other hand, in functions with correlations among design variables, Principal Component
Analysis (PCA) using the island model can be used to achieve effective search ability. In
conclusion, the DPMBGA can achieve high search ability in both of these functions.

O000GADOOOOO0OODOOOOOODOOOO

1. Oo0o0oano
Jooooooboooboooon
0000000000 Genetic Algorithm: GADV lboooooooooobooooooooooo
goboooooooooooooboooooooo O00GAOOOODOOOO0OOO0OOOoOoOoooooo
gooooboooodooooooooboooboooooo
+ 00000000 oooobooooooooooo1oooooooon
Graduate School of Engineering, Doshisha University 000D00OD00OD00ODistributed Genetic Algorithm:
i ]DDchSrEn?crultDoE Knowledge Engineering and Computer DGAP*¥ 0000DGADDODODDOOO00
Sciences, Doshisha University gooooooobobooooooobooooo

114



Vol. 48 No. SIG 2(TOM 16)

O000ouooooooooobGAOODO1IOOO
o00o0O0o0o0ooooooooooooooooog
0000000000 0O0oooooooooood
ooo
0200000000000000000000
000000000 000ooooooooo 100
O00000000000000000 Probabilistic
Model-Building Genetic Algorithm: PMBGAD O
OoOPMBGAOOOODOOOOOOOOOODOOO
oooooooOoOoDOoOoOoOooooooooood
oooooooOooooooooooooooood
ooooooooog
030000000ooooooooooooon
000000000000 0oooooooooo 1
00000000000 Principal Component Anal-
ysis: PCAOOOOOOODOOOOPCAOODODOO
0000000000000 00000000oo0g
ooooOoOoOoOoOoOoooooooooooooog
oooOoOoOoooooooOoooooooooood
oooo
00030000000o0ooooooooooo
OO0D0O00OD0O0OD0OOdOODistributed Probabilistic
Model-Building Genetic Algorithm: DPMBGALP
OOOO0ODPMBGAOOODGA OOODO PMBGA
O00000000DO0o0O0ooooooooood
0000o0o00o00ooooooPCAOOOOOOOO
000ooooooooooooa
oodooooOoOopoooOoUopoooOooooogo
DPMBGAOODOOOOOOOOOOOOOOOOO
0O000000Y00000000DPMBGADOOO
o0o0o0O0oUoooooooooooooooooog
O000o0ooooooooooooo DPMBGA O
O00D000000ooo0oooooooooood
0000000 00ooooooooooooood
0000000000000000g0oooooog
000000000000000000ooooog
0ooooooooog

2. 000ODoOOoOooODOoOOoOoOobooOooOoooo
ooooooo

21 O00O0OO0OO0OO0COO0DOOO

GAOOOOOOOOOOOOoOOOoOOoDoOooOo
gbooooooooooboooooboobooobooon
gooobooooboooooooobooooonoooo
gooobobooooooooboooboboobooooooo
goooooooooooooboboooboooboooo

DPMBGA ODOOODOOO0OOOOOOOOOOOOOOO 115

select promising individuals ’Estimation of Distribution‘

O
Population 08

individual

Probabilistic Model ‘

generate new individuals

01 0Doo0oboOooboooooooo
Fig.1 Probabilistic Model-Building Genetic Algorithm.
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Table 2 Number of times that the threshold is reached.
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Fig. 14 Transition of distributions of archived individuals

in each island.

OOODPMBGAODOOO pCAOOOOCDODOOOO
goooboboobooooooooboooooooo
goooboooooooooooooooooooon
OO0O0O0OO0OO0O0O0OORosenbrock DOOOOOOOO
gooobobooooooobooboooooooooon
ubooobooooobooooooobOoobooooDo
0140000000001 00000000000
goooobooooooooooooooo1booon
oooobooooooobooooooooooooon
200 3000000000000 O0O0OO00OOO0OO0
gobo1oo0oo00o0oooooobooooooooo
O00000O0ODPMBGAOOOODOOOOODOOO
gooobooobooooooooobooooooooon
ocoobooobooobo 4o0b000ooooooooo
goooboboooooooooobooooooooo
gooobooodoooooooooboooboooooo
obooobooobooboocobooooboooooo
oooooboooooooooboooooooooon
0000000 OPMBGAOOOOOOOOOOOO
ooooooooooODODOODObOObOO0O00000o
goooobooooooooobooooooooo
ooo

gobobooooooooooooo 1300000
goooboooooooooooooooooooon
oooobobooooooobooboooooooooo
uboooooooooboobobO s 00040d 15
O00OPMBGAODOOOOOOOOOOOOOOO
ooooboooooooobooboooooobooobooon
ooooooooooooooobooooonoooo
goooboooooooooooboooooooo
0000000000000 00 DPMBGAO OO



Vol. 48 No. SIG 2(TOM 16)
£ 10
5 — DPMBGA
E o8|/ —PMBGA ||
Y]
© 06
S|
® 0.4
(&)
e T\
B \gk AVAVAN
0O 0.0 ‘

) 20 40 60 80 100
Number of generations

015 0000000000000 000000
Fig. 15 History of distance to optimum.

goooobooooooooooooooooooo
gooobooooooooooooboooonoooon
gooobooobooooooooooboooonoooo
O000o0ooooooopCcAOOOOOOOOOO
gooobobooooooooooboooooooo
goooooooooboooooooobooooo

6. O 0O O

DPMBGAODOOOOOOOOOOOOOOOOOO
gooobooooooooooooboooboooooo
gooobobooooooooooboooooooo
O0o0O0OO0ODPMBGAOOOOOOOOOODOOO
O0000OO0oOooobPMBGAOOOOOOOOO
goooobooooooooboobooooooboooobo
0000000000 DPMBGAOOOOOOOO
goooobooooooooooooooooooo
goooooobooobooooooooooooon
goooboooodooooooooobooboooooon
gooooboooooooboooboooooooooo
gooobooooooooooobooooooooo
gooobooooooooooooboooOooooo
O DPMBGAOOOOOODOOOOOOOOOOO
ooooooooboooboooooooooooooon
Oo0000ooO0o0oocooOoobPMBGADODOOO
goobooooooooooboooooooboooooo
goooobooooooooooooooooooo
gooobooooooobooobooooooooon
gooobooooooooboooboooooooon
gooobooooooooboobooooboooooo
goboooboocoooooooooon

g 0 0 0O

1) Goldberg, D.E.: Genetic Algorithms in Search
Optimization and Machine Learning, Addison-
Wesley (1989).

DPMBGA ODOOODOOO0OOOOOOOOOOOOOOO 123

2) Tanese, R.: Distributed Genetic Algorithms,
Proc. 3rd International Conference on Genetic
Algorithms, pp.434-439 (1989).

3) Cantu-Paz, E.: Efficient and Accurate Parallel
Genetic Algorithms, Kluwer Academic Publish-
ers (2000).

4) Pelikan, M., Goldberg, D.E. and Lobo, F.: A
Survey of Optimization by Building and Using
Probabilistic Models, Technical Report 99018,
IiGAL (1999).

5) 00000000 0DUDOoOoUOoUoUOoOoO
00o0o0o0ooooo0ooboboOoOooooooa
000O0O00DbOD0O00O00DbOD0OO00DbDDOVol.45,
No.SIG2, pp.56-65 (2004).

6) Larranaga, P. and Lozano, J.A.: Estimation of
Distribution Algorithms, A New Tool for Evo-
lutionary Computation, Kluwer Academic Pub-
lishers (2001).

7) De Bonet, J.S., Isbell, C.L. and Viola, P.:
MIMIC: Finding Optima by Estimating Prob-
ability Densities, Advances in Neural Infor-
mation Processing Systems, Vol.9, pp.424-431
(1997).

8) Miihlenbein, H., Mahnig, T. and Ochoa, A.R.:
Schemata, Distributions and Graphical Mod-
els in Evolutionary Optimization, Journal of
Heuristics, Vol.5, No.2, pp.215-247 (1999).

9) Pelikan, M., Goldberg, D.E. and Canti-Paz,
E.. BOA: The Bayesian Optimization Algo-
rithm, Technical Report 99003, IlliGAL (1999).

10) Rudolph, G.: On Correlated Mutations in
Evolution Strategies, Parallel Problem Solving
from Nature — PPSN II, pp.105-114 (1992).

11) Hansen, N.: Invariance, Self-Adaptation and
Correlated Mutations and Evolution Strate-
gies, Parallel Problem Solving from Nature —
PPSN VI, pp.355-364 (2000).

(00 180 20 17000)
(0018040 9 00O0OD)
(00180 50 10000)

00 Oooboooooo
19790002004 0000000
goooooooooooboooboobo

- 0000000000000000
S 0000000000000 100
- 00000D0D0000000000

goooooboooooooooooboooooon
ooooobooooboooooo



124 goooooooooooooooooo

oo O

19810002004 0000000
gooooz2oo6000000000O
Oo00oo0oooooooog TIS
_—“—" gobooooooooooooo
4 L ooooobo1goooooooo
ooboooobooooo

o0 ooocoooo

1997 000000000000
goooooocooooooooon
obooooocooooo199s OO
obooooocoooo2003000
oooooooooooobooooo
goboooooooooooboooboobooooooDo
IEEEDO0O0O0O0O0COCOO0000000O0O0O0O00O
goooooooooobooboboobobooooaa

Feb. 2007

o0 O0o0o0oooo

19500001978 0000000
goooooooooooooan
goooboooooooobooboooo
goooobboooooooiesro
gooooooocoooooooo
googmv4ooooooooooobooooooo
gbobooOoooooooooobooooooooboooo
goooooooobooooooboooboboooooo
gobo0ooooomooooooOODOO0O0OIEEEDOO
gooooooooooooooooooobooo
gobooooooooooobooooooooood
gbooooboooobobooooooooogd




