2007—MPS—63 (26)
200773 ,/4

FEEEA WL B

IPSJ SIG Technical Report

ZRMEBEGEMTILITI ALOLHOFBB AR X —LOKH
B e, oK kT, vERR s T
T RSARF LM 1 RAEHKSE L (5F)

W, £ HRBEEEREICS TRV — MESZRDHFEL LT, £ OBEHNTALTY X
AR IR, ThOHIIZEN GA LIThTWwWs., Bbh b L— MEESIIR, BE, B—
RO, BESL Vo EFEPERENS., ZHETOLAM GAILBWTIL, BORE, B—
RO EEE LA DX LBRMENTE. —F, RELIIMOBLSOA =X AEEER
U 7e sy I 2 % — & (DC-Scheme) #BREL TS, ZZ T, $EM GA LBE—HK GA
OFEFEFA L TRISVEOEHICRIILTWS. AR TIXE bIZ, DC-Scheme 2% B LK
A4 5. %R Lz DC-Scheme TIIAHA F— A, BIER, SL— T —bA 7o 5%
EHLTVWS, BEERIC LY %R L7z DC-Scheme DIFEERIN Lz & 2 AT 2 S
Nekpol, 1 RER, BEOSHENGA LY LIBAVBERAZBLIZLPETHEILTH
5. 2 BIX, B—HK GARBRICL AL — P — IS TEHATELICLY, HESOR
BELHENR LN L THB.

Discussion on Distributed Cooperative Scheme for
Multiobjective Genetic Algorithm

Tomoyuki HIROYASU' Mitsunori MIKI', Masashi NISHIOKA'T,

t Knowledge Engineering Dept., Doshisha University
f Undergraduate student, Doshisha University

In recent years, many genetic Multiobjective GAs have been developed to obtain Pareto
optimal solutions for multiobjective optimization problems. It is important to obtain the so-
lutions which have high accuracy to the real Pareto solution, spread equally in the objective
space, and broad all over the objective space. In conventional multiobjective GAs, mecha-
nisms to improve accuracy and equal spread have been discussed. On the other hand, Okuda
proposed a distributed cooperation scheme(DC-Scheme), which considers the broadness of
the solutions. In DC-Scheme, both multiobjective and single objective GA are utilized and
the broad solutions can be obtained. In this research, the further development of the DC-
Scheme is performed. The modified DC-Scheme(mDC-Scheme) has characteristics such as
distributed scheme, cooperative search, and Pareto archive. From the conducted numerical
experiments, it is found out that the following two points. First, it is capable of obtaining
broader solutions compared to other popular MOGAs. The other point is that the accu-
racy of the obtained solutions are improved by the introduced Pareto archive in the SOGA
population.
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# 1: DGA Parameter

Sub Population Size 10
Selection Method Tournament Selection
Tournament Size 4
Migration Topology Random Ring
Migration Rate 0.5
Migration Interval 5
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[% 2: Non-dominated solutions of KUR
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(a) mDC-Scheme (b) SPEA2
[¥ 3: Non-dominated solutions of KP750-2
# 4: RNI
Test Problems | mDC-Scheme | SPEA2
ZDT4 779 % 22.1 %
KUR 42.4 % 57.6 %
KP750-2 21.6 % 78.4 %
# 5: Spread

Test Problems | mDC-Scheme | SPEA2
ZDT4 2.67 2.97
KUR 426.91 169.34
KP750-2 6245.47 | 4195.20

# 2: RNI
Test Problems | mDC-Scheme | Compared Model
ZDT4 70.5 % 29.5 %
KUR 56.1 % 439 %
KP750-2 59.8 % 40.2 %
# 3: Spread
Test Problems | mDC-Scheme | Compared model
ZDT4 2.67 2.86
KUR 426.91 712.68
KP750-2 6245.47 12443.63
4.2.2 EE
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U— MBS TR Y KB > TWB Z B 3S,
ATES. LrLeRb, # 4R L7E RNIOFF
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Scheme X SPEA2 1 ¥ %o TCW5. Zhix, #&
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728, mDC-Scheme iX A ARSI BN Py B
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Scheme Z B L, WRIE2ITo7. B Lz mDC-
Scheme Tt SOGA fE{kB I XL — T —b AT
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LRHLERERFETZZ2ICLY, BEOR
Af GA ZAV 2B BICEINREEZRET D Z
LBTEZ. LHLERD, BIEVEESEHES
FDIIIRBEDE TR L b5 2L, SPEA2 &
HE LEBEERN L DM, 2T, 5%
BIEWBEERFHRFLEET, LVEEZRLES
FTCW ZEPREERBZEEZLND.
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