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In recent years, many multiobjective genetic algorithms (MOGAs) have been developed to obtain Pareto optimal
solutions for multiobjective optimization problems. It is important to obtain solutions with accuracy, uniform spread,
and broadness. In conventional MOGAs, mechanisms to improve the accuracy and uniform spread of the solutions
have been discussed, but broadness has not. On the other hand, Okuda proposed a distributed cooperation scheme
(DC-Scheme), which considers the broadness of the solutions as well as their accuracy and uniform spread. Both
MOGASs and single objective genetic algorithms (SOGAs) are utilized in the DC-Scheme, and broad solutions can be
obtained. In this research, further development of the DC-Scheme is performed. The modified DC-Scheme (mDC-
Scheme) has characteristics such as distributed scheme, cooperative search, and a Pareto archive. From numerical
experiments, the following two points were found out. First, it is capable of obtaining broader solutions compared
to a popular MOGA. Secondly, the accuracy of the obtained solutions was improved by the introduction of a Pareto

archive to the SOGA population.

multiobjective optimization, genetic algorithm, evolutionary algorithm
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Fig. 1. Concept of Pareto-optimal Solutions.
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GA 2% H ki kRS I+ 254, FEHME
AEBEYNCIHMEL, RIERIZEL TN Z EAEELE
2%, ZHMNEKEE T, B HkEkicisnT N
DO ZRODHGHERRY, NL— MR
NAETHMERT & 72 B 7=, HMIZH— H T 51
BEOEYTEZOTEHHSED Z LT TE R,

VHAERR ENZZ HI GA FEDL I, fROM
BARICEESWCEBIBHA 21T 5, SL— M7 r—
FIZHEHENS. TOHTYH, Deb 5® NSGA-ITP)
L Zitzler 5 SPEA29) 13, A FEE D mE\ MEK DL
15, ZRVECEN TR OENR E, Z2HM GA KR
FREERAD=ALPHAAENTEY, B
RMEREEALTWDZ ER@EIhTn5. 2B, K
e TIE% HIW GA kL LT SPEA2 2 vz,
3.3 /\L— MESEAOFE

% HESELIET N L— R4 7 OBUEHBIEET S
Bt fBond A Lr— MR 1 OTIERUERL RS,
ZOfREARTE, KB, Bl WIS Vo Tit
OV TER TS Z EREEL D, BE LI,
oIz L— MREAD HBEEZERIC BV T, X
L—MlE7 ey MZERETEOHE VI FHMETH
%. Fig. 3 (a) WWHEOHEEMERT. KiC, H—7
S x, HROBEZERICBWTE LNz L — MR
HEADN, B—ZHBLTWENEWVWIFHMETHS. =
NZx#£THX% Fig. 3 (b) 1RT. &BIZ, BLSE
X, REAN 1 RIERTE0TIERL, NL—h7



nY e ERETIEES BoTWBENE W I FHETH
5. DFY, N— MRESIZTRIT 5% H B DK
KIEER & O/IMED, ENZTEEL TV D0 &N Z
EERFHMITD. Lo T, IBIAIICHOWTEHEEE
DN, 7L — MRS O HIBEEIC BT 55
R THD. Fig. 3 (¢) WTlEA S DA% RT.

pareto optimal front

i/, BAD ®
0 )

1) (a) Accu racy f1(x)

GOOD

fa(x) fa(x)

' BAD

fa(x)] * fa(x)

f1(x) f1(x)

(c) Broadness
Fig. 3. Evaluation Components of Pareto Solu-

tions.

3.4 EDNDZBEM GA FEORMBES

BERDL AM GA FIETIE, TS L— MEA
DOREHERE)— 120 E N ESE D120 DA B =X LR
MAIAEN TN D, RBEBRP OISR 72 A TE
BEH2 5700, BAESYTRERENELHIN
GA FETIEHME SN TEBY, BEDOM EZ2ZiTho
TWb. ¥, TNLDHELMRERSEL TEBLT2HOD
B E LT, N—= T —=hA THEL VbR T
W5, EbiZ, MOZREERD DD, =T Vv
TRT —NA T8 FEREBRH LTS, &
NOEDAD =L I T, #EROLHM GA FIET
VIS HE & B — I SO W TN REA B b LS
TEREMBNTVDG, LLARRS, RIEADIRILS
IZOWTIE, MBSV DDOWMER AT = A LNRE
BENTVWARNWIEREW., Lo T, Z0Xok
BRTIIE LN — MEAR AL —FTr b

WXL T, WHREZRMRY RN 2 TWB DM E D NI
THIENTERY. LML, ZHMEELIZBNT
IEIAVRES 2T 5 Z L1, fBEIRFICEL D
PE G522 FCHRICHETH S, O, IFHA
RN EERAEDDAI=ALZDONTHEET S
REXThdHEEZLND.

ZIT, NL— MEADIRIL SITOWTEE AR
LDIE, Nb— MEAICEENAMDO S, KA
BBIC BT DI CTH 5. 4 HMBEIC I 5 i
fRix, RL— MEE7 v N OBICAIET AR TH D
DT, TNHDREERDBZLIZE-T, XL — MR
EEDIRILZZR BRI ENTEBREEZLNS.
F72, Nb— MEES OO ETFMRICERET 5 Z
LIzEoT, Bohd L — MEEANHRERRR Y JA
NoTNDI EPHERTES.

4. ZEHH GA OEHOHFEBARRF— L

Nl — MRES DIEILE1X, Fig. 4 128 L7ELD
72, Nl— MEEGOSALE T B, 2F D /L—
MREAIZIRT 245 H BB DR EMRIC X > TIRE S
na. Lo T, ZHMGA X > TIRASIER
72XV — MRESERD DS, L — MBEAIE
FNBMD D B4 HINBIEC R DRl EE L 7
5. Z0O, H—HM GA W T4 HME%CR
B ESERE RSB LW, S L— MEEASDIRES
R ES®DCHEY, AHEEELZLND Y.

Optimal Solution(f;)

®
f(x) @)

O Optimal Solution(fy)

©é

f1(x)
Fig. 4. Optimal Solutions of Each Objective.

ZO LK RERND, NL— MREADIRIEXIZ
HEH L7z, 2 HBRELO T D58 1A % — A
(Distributed Cooperation Scheme for Multiobjective
Optimization: DC-Scheme) ™) 2% 2002 4R 81 51
Yo THREIN. DC-Scheme 1X, ZHMK GA L H
—HE GA 2O L TREZITS 2 LItk T, i@
WOZHE GA FIEITHAIEEN S L— MRES %
"BonsétHEInNTWS. LirL, IRES & DU
DI P — FFT7OBREH Y, IHIKS ZEHAR



121 E &7z DC-Scheme T, WHMEMME T 5 Z
EBRbhoTWDB. £ T, AW TiX DC-Scheme
WCBBEEMNZ, WES EWRMEDNNTG V2 &R o T8
R % EB 95 mDC-Scheme (modified DC-Scheme)
FHET S, L, DC-Scheme I DWW TCHLH L7-1%,
mDC-Scheme (Z31F 5 BB AT DWW TRHBF 5.

4.1 DC-Scheme

DC-Scheme Ti, ZHM GAIZX o T8L— MEE
BAORBEITO T T, WHILTH—-HHGA T
BREAT O Z LIT L > TH H R DIREMRORE &
1T9. Fig. 5 IZEKDZLHB GA Tk & DC-Scheme
WX 2RO &R,

Initial Population Inmal Populatlon

<O O
4 \ 100th Generanon
o) o o O O O O i
| o .
.o 9~ .
100th Generation I <o I l
. e
PO 0 ° ‘o
' \ N . N
NO) Q N b ' \
fa(x)] | . | fa(x)| . o,
v N \
@  © @ |
\ N o/ ® 50
® Y "o SSECR
‘® s--- s Ny
R ® -
«. (0]
‘Q. 250th Generation 0
@ 250th Generalion‘*.’_ ®

f1(x) f1(x)
(a) Conventional MOGAs (a) DC-Scheme

Fig. 5. Concept of DC-Scheme.

BRENEMZEEOV T RERICHETHZ LI
X0, Ru— MRES L& HBEEICRIT 5 i %
ML CTBETHZENTES., 2Tk, REWD
NL— MREAER LN Z &3 bhro T3, DC-
Scheme IXLA FD X o 2552 AT 5.

o A F—LI
o hiAHERER
o RL— k7 —NAT

B DRIz OWT, TRk 3.
4.1.1 SBRAF—L

DC-Scheme T #HAF—2%HWT, BEERHE
M2 H) GA CHR%ZET 2EEREE, BB—-HGAZ
X o THRBT HEEREHCHEI LTV D, Z 2 TONEK
AX—h LY, BEROBRBRRHERZ AW TREETT S
OB THSD. ZHuC kY, ZHM GA TR
T AMEMEEEC L o T L— MEESORBEIT, H
—HE GA THRFET DK X > TH HIWBE DI
HIROBRBEITHI Z LN TES.

BRI, HHOBEEKO¥kE k& L2SE, 2HB
GA OPRBEMREED 1MH, H—HE GA OHRBFEEREE

DEMEERY, G5k + 1 EOWRBEEREZ VT
MM TbID., 22T, ZHI GAIC X o TiRRE %
17 5 BREEIEREE MOGA (Multiobjective GA) A
#E, H—HE GA TRRR 21T 5 BRRMIEREZ SOGA
(Single Objective GA) fE{&#E & FES. Fig. 6 12 DC-
Scheme OHERIX %779 MOGA fEEERS, @ D%
HH GA LRIFRIZ S — MREG OB ZITV, kH
@ SOGA fEKEETIE, ZNZHICEIV Y THRZH
BB DV Tl fiE 2 PRR 3 5.

SOGA search
populatlon

Migrate -<_ MOGAsearch
populatlon

\ OO ' SOGA search
O population
0.
Migrate ‘

f1(x)
Fig. 6. Concept of Distribution Scheme.

f2(x)

DC-Scheme THHEL TWBEDIEHL EFTAF—A
THDHOT, FEERHCED X 5 HE—HB GA Fik
BIOLHK GA FEZHVWANIARTHSD. B
B OFETIE, MOGA EAREEZ SPEA2 %2, SOGA fi
HEEZ BRI 7 v 2 Y XA (Distributed Genetic
Algorithm: DGA) ™) Z VT 5.

4.1.2 WAER

FiR DY, DC-Scheme TiX, MOGA &AL E
SOGA fEARE & v 5 B OB IR Z AV TIRE
ZIT9. o0& E, BEEEHIENEISL UTHRE
ZITH O TIE72<, MOGA EIEEEE 4 SOGA fEIARE
D THE L THET 2. T7bb, Hlo MOGA
fEfctE, & L<IZSOGA EERECIIRT 52T
TRV AR, MOMIKREL BRI 52 Licko
THIWR R BT 5. DC-Scheme TiX, WiAEER
DOENEL UTHRBMORHL, B2 EERE O %
H0a., UTFIEENZENOBEIZ DN TIRRS.

BEMOXHE —EiREC, TRETOBRRTHEDL
NTWB I BfE%E MOGA MEIKRE L 4 SOGA fR#kRE
L OMTRMT 5. 4% SOGA FHAREC 1T 5k R
Lix, 0 SOGA AARRETHRE L TV 5 HE%®
B RS BUVWMAKRTH S, —F, MOGA AERETIX



HABEIE Z & i b RUVMER Z Ik IR & 5. Bl zid,
MOGA fEKRE L HRIPEE f; 28K L TV % SOGA
EHAREDI Tl B % 2589 2556, SOGA fAIKEED
I B & MOGA RAREC 8T B f; Dl BARAS 1%t 1
TRMEND. ZOEEICXY, FORETORRE
X O RO R E R CHATHZ N TE,
A IRERITOND E B2 BND. REIROIH
OME&EK % Fig. 71287

0
o
F2(x) OOO
00 .a
wmf?ﬂ
\.f1(X) / !
Migrate/ \
%90
o
ho| SOCAM) f2(x)
0.
SOGA(f2)®
f1(x) f1(x)

Fig. 7. Migration in DC-Scheme.
BMAEERRORAR EROBYETRET B EEE
WL, 2 ORERZ B AR E RS Z BT R
B n, BRMICIE, L0 ERRSEA TV D MEEEED
5T VH KR EBERL, Z2h 5 OEERERROE
NTWBIEERERCINZ 5. F72, BESE DA
Nogjust EWVINTA—=Z 2 HNTRET 5. B/Mb
MEZ xR E LEESA, MOGA R RIT 54 H
MBI fi(i = 1,2,..., k) (ORI DI BfiR%E M, f; %
BHRLTVD SOGA ERREOR BfR%E S, L35 &,
WD &5 I[CRB B DOTIE AT

o M;> S; DA
SOGA fEARED B Nagjus: TR Z MOGA fEIARE
WCBAE S, MOGA fERRED BRI ME i 2 #9m
SHB.

o M;< S; DA
MOGA EEED S Nygjuse T Z SOGA fEARE
WWBAE S, SOGA fEIAREDERRME KRR % H5n
SHB.

2B, FEROSMECY TITE S RWESITIE, iR
BOPBIITH/R0.

4.1.3 INL—b+T7—Hha7
RENRZHK CGA FIEDOEL TiE, NL—F7—
HATHRANSEN TS, SL— T —h A 7213, B
TR TR LN LR ERIET DA TH D, B
TP R ONTHDRERGFTHZ LT LD, RN
BT HZ 0<%, DC-Scheme TiX, MOGA
TERECWE L A GA BETEHT —IA 7Dt
12, ECOMEERHC X > TRRBLIMENEL, 7F
THEDDORL— T —hAT% 1 OHELTWAS.
ZOT =04 T, HBEROBRAFDIZDIZDOHHANDS
N, BRAEMZZOT—IA THhHERT D E0D
ZEiLAaw. FO—FT, % SOCGA fEEREHZIE
L— "7 =0 A TITEAS TR,
4.1.4 FILITYRXLA

k HRYD % HEa@ b i&Eiz ki 5, DC-Scheme @
TNIY ZALELTICRT. 2B, REMKEE N &
L, H#HBEEE R/MET 20D E T 5.

Step 1 N fADEEE T & 24K T 5.

Step 2 Ak L7=fH{K%Z, MOGA fEIAREE k D
SOGA fEAREC BT 5. Zo & &, #EEKEED
EARS MOGA : SOGA =2:1 25X 5 2d
5. LIehioT, MOGA fafEEETIZ 2N (k+2) !
8, SOGA TEEEIZIZ N (k+2)~ " fE DA%
DYTHNB.

Step 3 MOGA fA{ARETIZ, £ HK GA ZHWVT 3
L— MNEMROBREEIT D . [FEKIZ, SOGA i
RETIE, B—HA GA ZHWVWT4& HIBEIC BT
5 IR DR EIT .

Step 4 AMEAKRE TR DNIZIELMESEILEL, /3
L= T =B A TWRIE LT — A 7 % E
T 5.

Step 5-1 —EHARMEIZ MOGA fEIKEE L 4 SOGA 1A
EREDOM Ch BIRE T 5.

Step 5-2 MOGA fE{&RE & 4 SOGA AR Tl
Bz L, FEEREORBREEEOFHE L
179.

Step 6 & TRMHIZHITZ 72V AT Step 3ITRY, fi#
R EMY BT

4.1.5 DC-Scheme DR

DC-Scheme Ti%, H—HM GAIZ X ARERLEM
PIRERIZEDDHZLIZE-T, BB/ — ME
EADIRES ZYFET D 2 EBTELN, BV
TIHWEHE DL HM GA FIECE > TLELTVE T,
ZOHHE & LT, DC-Scheme ® SOGA fEARE Tl



WO —H GA ZHNTWS 720, B—HROKE
{bDHZ BT, MOHBEZE RS BELRNVWA =X
Ao TWBEBRFT NS, LML, £ HREH
{LTCOEMARE L 2o TWB L — MERIZ, SROMRET
HoTh, 1 2OHWEITTRIMOHMIZBELTY
BN ENTHWEHDTHY, SL— MREAD
K2 D 7o DTSR OB R % W RR 1 E
BWLR%H. ZOW, SOCGA AKEETIE, /SL— MiR
LB DIALE T D% KD 5 BT, 120 HKEK
72T, R RLS O HIBIIZIB VTS, K
BEEODIAN=RALBNEL D,
4.2 mDC-Scheme

TRy, KEEDO%EN DC-Scheme TIIFE &
LTETOND. 22 TARILTIE, #fFbhd L—F
fRAEC DOREZWETHZ L &2 A E L, DC-Scheme
B EMAZ 5. ZZ T, DC-Scheme K L7z
H D% modified DC-Scheme (mDC-Scheme) & FE5.
mDC-Scheme Ti%, DC-Scheme 2>5DHE A E LT,
SOGA EEEE~D /S — b T —h A T DA, EILEE
M COMDOIRMFIEDOEE LT 5. RIT, &R
ROFEMEIR RS,

4.2.1 SOGA BHRE~D/IL—F7—H4 TOEA
D MOGA EEREDT — T A 7, 2 TOBRFEE
EEHC X o TR BN ERIET DL — T —H A
Tz, % SOGA fEERHC b T — I A 72 HAT
5T &T, RRBROBRP TR OIS ERAE L TH
Refhi<. &b, T—HWATEEATHZ LITLD,
T—RA T ISR RBRER L U TBRT S
TENTED. XY, Ru— MENFEET D
A~ ERBRRHEMZ ORI E223 5, & HINBEKICE
DR AR T D BN HREL 2D, ZDE, Y
L— MEAOREZRET 2 2 LR TE, kho
NU— MEEABRERR Y AN D Z L BHIFFTE 5
EEZz b5, Fig. 81Zilif @ DC-Scheme & mDC-
Scheme (2331 % SOGA EEREDOBRE DBERX &7~ 7.

728, SOGA BRI D AL T 4 v 7R IF1E
LT, b—F AU FEREZHAWS, BREREL LT
WD 22%FHWTW5.

1. RHMEMIZ BT A
2. E|v YT S5 HABEE O FHEE

(72, b—F AL FBIRTIX, K& o2k
OEBEZRE LT, UTFToWThro&it2ikr 34
B, i SV BERTWA LTS,

SOGA(fy)

SOGA(f)
‘o O

i (o) -
f2(x) ool f |

Pareto optimal
front

o

70 — 100
(a) DC-Scheme (b) mDC-Scheme

Fig. 8. Concept of SOGA Search in DC-Scheme
and mDC-Scheme.

L. R 0 DA EEE AR j DALY biEh
TWna.

2. AR 0 LA j OEATEMEAFEL <, SOGA fd
ERED T L H AR & 72 2 H BB DR EIZ DU
T, i) XY bEATVS.

4.2.2 BORBHEOEE

DC-Scheme TiX, MOGA fE#&#E & %4 SOGA fE{k
REDMIT, *IE$ 2 HHIBEEK f; 1Tk1T DIk BIRD I %
ZHLLCTW5. LAaL, mDC-Scheme Tix SOGA @
KRRV — T — I A TEEHEAL, ELRELRET
HHAMAEEAT D7, EIUTKHIIS LT R H T IED
WETHD. %2 TmDC-Scheme TiZ, SOGA fE{K
FRICHBWTHATO HMBEEIC T 2 I B %8I L,
MOGA fEEREE T D. 2FV, L HHOZHK
BB LRE T, SEEBRCRWT k B oK iR % iR
WL, Zh oz EEEHR T 5. Zhicky, &
DR RRBPITOND EE X B, XL — MidE
BORENSET S Z L3R TE 5. mDC-Scheme
B DI BIRDZHIZ SO W T OMER % Fig. 912
N
4.2.3 TFILTYVAL

mDC-Scheme D7V Y XAZELLFIZRT. 22
T, & HBB%E /ME3 % k HOZ H B b
fEEH S bDET 5.

Step 1 N HOEEKE T v & AMZAEKT 5.

Step 2 K L7=fEK%E, MOGA fE{EREL k fHD
SOCA R EITD. ok &, KEEEED
TRARGE (k + 1) /N e+ 5.

Step 3 MOGA EAERETIZZ HH GA ZHVWT/L—
MR OBRBEEIT 5. [RERIZ, SOGA fEKRET
1%, H—HM GA ZHWTH H BT 5
HEROREEITS.



C)O
fo(x)
® O
MOGA }
\ f1(Xl/ "
Migrate ©o
&
oOo
‘Q
SOGA(f1)

fa(x) fa(x)

0.2
SOGA®)®

fi(x) - fi(x)
Fig. 9. Migration in mDC-Scheme.

Step 4 HEKRECH ORI HLMEAZIEEL, /<
L= T — A TIRIGELTT — A 7 % B
5.

Step 5 —EH#EIC MOGA fAKHE L 4 SOGA A
EREDI Tl BIRZ 2T 5. Z D & E HEARE
IZBUVVT, & HIBBUC I T B Bomfi % i Bk &
L, kMEOERRERH#T 5.

Step 6 & THRIFITTTZRWGA, Step 3ITRY, i
RBEM Y KT

5. WiEXRER

5.1 SEEREIE

ARFEERTIE, #EBFIETH D mDC-Scheme &,
D DC-Scheme 38 L O #&HN72 L HIY) GA FIETH
5 SPEA2 & tr#9-%. mDC-Scheme & DC-Scheme
® MOGA fEAREZIE SPEA2S) & VY, SOGA filfk
HEZIZ DGA 2V 5. 7238, DC-Scheme Tr st
fil COMMEE OB R FREPHAAENTND D, K
FERTIINL— T =0 A TOFEIECIER T 5720
TR ORBIIHMAIAE RN b D ET D, i, %
AR EEE D EIIZ 2 3 5354, mDC-Scheme
DRI K DIRER DL EHICTHET D &
NEELWNLETHS.

5.2 MHMEE

AEBRTHW D RSREIL, 2 AR LR
HThH5H KUR &, BEBmELMED KPT50-2 THh
Bb. TNENIZOWTLLTFICFEMZ R ~RB.

5.2.1 KUR

KURIZ, fi(z) iCBWTHgET 5 2 5 O AE
MEFD, fi lWTHEEEZAT2METHS. K
(2) I KUR ®@ER%E /7T, £z, KUR OEfEIIAR
MTHD.

min  fi(z) = SN (—10exp(—0.2,/(z? + 22,,))
min  fa(@) = SN, (Jeal®® + 5sin (2:)°)

subject to
x; € [-5,5], ¢=1,...,n, n=100

5.2.2 KP750-2

KP750-2 i3fi%k 750 @ 2 RF v 7% v 7 8
Thd. ZDT4R°KUR &ix 720, KP750-2 ixfk
fLETH Y, FefiidEbigEcdh 5. X (3) I
KP750-2 DER%E R

max fi(z) = Z; X @i X Pl
subject to
750
gi(z) = Zj:l Tj X w5 < Wi
1<i<k, k=2

(3)

K (3) BT 2 pujy T i ‘BADTF v 7Yy 7 OFF
flifEZ 3T DD, j & H ORI, 2 RIS E
Y. FRRIS, wg ) FEMEEZRL TS, £,
Wi X i H®HOF v 7Y v 71281 5 EAEOHIKIHE
(ERfE) TH 5.

5.3 FHMEiAE

b TS L — MEEG OB TR Y 22 b D
DIEET B0, AT Ratio of Non-dominated
Individuals (RNI) & Spread Z 5. LA FIZZEN
ZNOFHlFHEDOTEM 2B~ B
5.3.1 Ratio of Non-dominated Individuals

RNLIZ, 2 >O#HMESE LK T HZ LT, HF
WKk L CIHLTHAMOEZ RO DR TFIETHS.
ZOFEL, BECETHIEZITO D THY, Tan
HIZE o THWSBRTWETFE ) % 2 SO R
BDOHA~LIE L2 b D TH D, ATFIED K TFIE
Z LA TR

T, 2O00FIETHLNEMES X & Y Ofde
HArELY SU L5, kic, SYU DL, EOfRic
HER I NRVROZLETOH L, BTN MESZ
SP L35, 21T, ST OXFEOES % RNI(X,Y)
L LTHEEHYT. ZOEIEHR 100 %ITEWVIEE, b9
—FOFREEEE LTS, T72bb, AFICHE
D BORIGEWERF LN THD LD L HRTT5Z &
ATx 5. Fig. 1012 RNI(X,Y) 0% 77



@ Method X

(]
Method Y Method X
f204) @ %

Method X = 4/6 = 0.666...

> O Method Y = 2/6 = 0.333...

f1(x)

Method Y £2(%) o

f2x) ©

1(x) f1(x)

Fig. 10. Concept of RNI.

5.3.2 Spread

Spread 1%, /SL— MBEADIEES XL, B5
TR S D4 H BT R 2 fe Kl & e/ Moo 72
FRLADLEDZ LK THLND. ZOENKE
WIEE, IRIEWIESIES TH D Ll T& 5. Fig.
11 1Z Spread Ol %~

Spread = (f;">- ;™) + ({,"-;,™")

f1 max _ f1min .

fa(x)

fzmax_fzmin

<

f1(x)
Fig. 11. Concept of Spread.

54 INTA—4
AREBRCTHNWS, KTFEOIBRNRNT A—FELUT
@ Table 112787

Table 1. Parameter Settings.

| Test Problem | KUR | KP750-2 |

Population Size 120 250
500, 1000
2 point crossover

Maximum Generations | 150, 300
Crossover Method
Crossover Rate 1.0
Mutation Method bit flip
Mutation Rate 1/chromosome length

mDC-Scheme & DC-Scheme (Z8iF 5 #B1ERIL,
mDC-Scheme 2% H #BIE D% /ME#A%L, DC-Scheme

2 1/ERE L L, BERRBRITOTS 25 R ET 5.

Wiz, mDC-Scheme & DC-Scheme @ SOGA fEAEE

& LTHWEZ DGA /N5 A—& % Table 2 IZ/R7.
Table 2. DGA Parameter Settings.

Sub Population Size 10

Selection Method tournament selection

Tournament Size 4

Migration Topology random ring

Migration Rate 0.5

Migration Interval 5
5.5 REREER

£FIEIZ X 5 KUR & KP750-2 @ 30 34T COEER
WiR%, Fig. 12~Fig. 15 IZFNEIRT.
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Fig. 12. Search Results of KUR (150 generations)
in 30 trials.
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Fig. 13. Search Results of KUR (300 generations)
in 30 trials.
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