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Thesis Summary (approx.2000 Japanese Characters )

ARFSUE, THEOREWSETHN S BEEEREE D72 OF 7 I FEEBEBH T LT Y X LORE EZDHHMED
WFEZ T 272D TH Y, [Exploration |24 H LI REMEEEM T VT Y XA CEL, sELVERIND.
%1% TFim) i, 7, AFEoERLE LT, TROKWAE CHN D BEEREL T, LIELIE, B
BRI RIICRB SN WT Ty 7Ry 7 ZBE LTH 26N, 51T, FEFREHK & JiEn 2 ®EER S0
MEINDZ xRS, 22T, FEWRHRKEIZ, HAMITTHERERINDENENITE > TOHREOMREDFE
ITHREEZMBD LN TX AR Z L ThH D, AMBICB T 2H N RMIECEREEHT LY XL
(Real—-Coded Genetic Algorithm; RCGA) DOMHFEANH VY, BEFEDZ < @ RCGA 1%, HAEDEMNERIC EAITH
7o IR Z AR T D Exploitation B TH D Z L2 D. ZD=®, KK, IEFRT 7T 1« 7HIK,
BLOBMELEWOIHEL AT OMBEICHENT 5 L RREENSET D2 L 2T 5. WIZ, KXo B,
KB LN, FERT 77 ¢ THIR, 38 X OEREE ~RL U 72877272 RCGA ZIRE L, TOHMMEOHEREIT D
TEITHD LIRS, BBIZ, RRRITET AMEDOFIEEERIIOWTHLED.

%2 % MEOFE] Tk, 7, KRXTHRETET T v 7Ry 7 ABEREANE BIY, ZOFTYH
O NEERE Y 7 2 CThHIEHREFINE 7T v 7Ry 7 ABERECITEZ EFT 5. RIS, RCGA DA
L, BEFED Exploitation BALD RCGA DFEAT %17\, Exploitation EfH D RCGA TOER AWM T HHETH S
RIEAIZIENE, FEBRT 7 F 4 7HIK, BLOBHEEICHOWTERT S, 61T, T e LT, Kk
PRI L 7= RCGA DFIHMESEI E T ETH D ISM &, FEHRT 7T « THlF & BB IS RIL L 7= RCCA TH D
mAREX/JGG Z A L, O OBEFFIEICIIRENROBAO DA’ H D Z L 2 BT 5. &k, BEFEFIE
OREEZMEL, FERFREEZRITICHI-->T, KX EAT 2R EIC OV TH LS.

3B R B i i b D 7= 8 @ RCGA DK @ Big—valley Explorer] TIX, KIBAYZ G~ 5t
ZHBE LT, IHMEMEKAZZEE L->D RCGA I X DB AMD IR L FETT 2 KENERZFIEORMATHD
Big-valley Explorer (BE) #2429 5. BE X, BHEHEIFEROBHIED =D RCGA DEFRZHEIB OHEE 21T 5 KA
IHEERERE, 35 J Y, RCGA DIEFRNFLD T2 DI KRR EIRIEE 21T 5 FISHI I EEN DR S D, #72p
LRERT D50 ONOKRIMOZIEER L F~— 7 MEE AW EEEREZBL T, BEFEFIETH D IS LR
17D Exploitation L0 RCGA & Ll LT, Exploration B BE 2N fiRde i 2R & f iR g RS A58 70 5[]
BOWHOBENOEND Z L %2R T. £, BE OBERBHEBHEEHEE, BLY, —P /3T 2 —Z OHLHES
HERFHCI DN TELT B,

FAawE (FEIRT 77 ¢ 7THIK & Bt 2 % )8 L 7= RCGA : Adaptive Extrapolation RCGA] TiX, FEFART 77 4
THIRB L OBEME 2 FORE~O L2 B E LT, BN U CTHREDEMDI IR E LR 52 & T
LM DOBECPLA % FEHL$ 5 RCGA ToH % Adaptive Extrapolation RCGA (AEGA) Z 4229 5. AEGA 1%, HEHRZH=R
O LD, EHSMHICK LT 2MEOFMEERL, FH M TEEERSHOKRKE I ZHIEHICHTHET 2.
HRT 7T 4 THIKE L OBE#E 2 o F~— 7 MEZ AV REERICE Y, ABGA 28, MEFEFETHD
mAREX/JGG £V bR I KM AERATEHZ L2 T. 61, ZTNOLOMHEZRONEEREREE LTHbH
N5 4 KREEE S L > XRRFREICHEA L, AEGA 25 mAREX/JGG X 0 & h=RAICE MK BMe R AT HZ &
o9 F7z, ABGA OFEEOZYME, BLY, 22—V T X —F OHEHERCH EFRRIC OV TELERT S

%5 & ) <, RS0, Bkt E g s U, BEAFETECHREL Lol s RO LM ERE SN D
KA Zgett:, FERT 77 « THIK, B X OGS 2 FEORIBIC AL L7z RCGA ZH4ER L, TOHMMEORGEE
1TolbDTHD ERIET D, F/, S%OMELE LT, FhROa—P T 2 —Z O, BE 2R 2BEREZE
18 0O HE TEAE BE 1R)_ESOREABR A 722 L SRS TE IR OAEEE, ABGA (2331 A BHEZRITHIGHE OFINE, $6 L UVBE & AEGA
OMERIZ L DHERERHE /2 E N DD L2k 5,

i« FSCERIT, FI3C 2000 F & 3830 300 35 % 1 HRTOHT 52, & L <ITFEIL 800 #5% 1R L T 7280,
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Thesis Summary (approx.300 English Words )

This thesis proposes new Real-Coded Genetic Algorithms (RCGAs) for function optimization that widely
appears in engineering field and evaluates their effectiveness. This thesis is titled “Real-Coded Genetic
Algorithms taking account of Exploration” and consists of five chapters.

In Chapter 1, first, we explain the background and the purpose of this study. The purpose of this study
is to propose new RCGAs taking account of global-multimodality, the implicit active constraint and the
ridge structure. Then, we discuss the way and the importance of this study

In Chapter 2, first, we define the problem addressed in this thesis. Then, we explain that the performance
of conventional exploitation—based RCGAs deteriorates when problems have global-multimodality, the
implicit active constraint and the ridge structure. After that, we introduce ISM and mAREX/JGG that are
existing exploration-based RCGAs. ISM and mAREX/JGG show good performance on problems with
global-multimodality and on those with the implicit active constraint and the ridge structure,
respectively. Then, we point out that they have problems in terms of search efficiency. Finally, we discuss
the approaches to remedy the problems in this thesis

In Chapter 3, we propose a new framework of RCGAs for problems with global-multimodality, named the
Big-valley Explorer (BE). BE adapts the initializing region so that the RCGA searches unsearched region
intensively. We show the effectiveness of BE through numerical experiments and discuss that the behavior
and the user parameters of BE are appropriate

In Chapter 4, we propose a new RCGA for problems with the implicit active constraint and the ridge structure,
named the Adaptive Extrapolation RCGA (AEGA). AEGA generates new individuals outside the population to
search for the optimum. We show the effectiveness of AEGA through numerical experiments and discuss that
the behavior and the user parameters of AEGA are appropriate

In Chapter 5, we conclude the thesis and discuss the future prospects of the proposed methods
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