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Sequential approximate optimization using computational intelligence has been extended
to dynamic problems such as plant operation problems. In addition, several devices from
a viewpoint of multiobjective optimization were added in order to make decisions
adaptively according to the value judgment of decision makers. Finally, a decision support
system which enables to make decisions rapidly under the change of environment has been
constructed.

AT R FERR
(BN - 1)
[ERPEES ¢ [ETES o &t

200 7HE 1, 700, 000 510, 000 2,210, 000
200 8% 800, 000 240, 000 1, 040, 000
200 9F%E 900, 000 270, 000 1, 170, 000

FEE

FHE
# 3, 400, 000 1, 020, 000 4, 420, 000

WFZE50 8« AR

B EOSE - B e - BRVAT AR, RV AT LALF - BEVAT A
F—U—F 2T ATGEIE, 2 HERE L, FHRmRE. YA - F—< v HR—-
N7 L —Bl

1. WHFERHAG S W OHE 5 RO A DTz & & REEMT | BT
KERO TG OB TITH BB G | R, IRBIRIT SO v I 2 L —v 3
BREOEGIREBE LTRTZENTET, & RFEBRIT X o THIO THMBEEDOED K E



LT eV, lE, T Ial—vay
RLEBRIZ K > TR BB OEZRD DI
RO a Rk RORER A2 BT 508, A4
WFFEA £ 1L Z 1L E TIZRBF (Radial Basis
Function) %% v k U — 2 X SVM(Support
Vector Machine) & D EFHEHNEED F1E % W
T, DRWERR (5D WVITENT) [BI5TRs B
OEWITPIBE A kD, S HICHE(LaE b
FIEIZ L - TR KX AR %2 KD 5 &
W) BRI P E IEZ IR L, WL OO
ERBEICHISH LZ0O B2 HEE L TV 5D,

KIIBEET T POBENA ¥ 2 — LT,

BN, AEHEE &, WasoHFminE &,

RESGIME O &7 & HE OIS
ERRELPORETHILERD D, TFEL
ERAMEE DN ERIC LY | A —& )
v a—X LOxEEEZE LT, EEOFN
YL SWCRENA 77 ¥ 2 — LV & feili{b T
BT MEIRKIEVAT ARKOLNT
W5, KIFEET T N OBV E R
Vial—valXY FRITE S, LvL,
IHOY I a2 b— g B4 —4%—D
FERMAET 5720, TOFE ELHKE
BT 5 ERRHREEHZESCLTLE 9,
— i AR —FXENEFEEOERIZIEG LT,
FRFREINIC 7T o NEM G OB BRE Z1T
IVENDH DL, ZOLHIT, KIIFBEBST
FE2IZLDETEELS DT T MERAMBET
VIARNFZE CTHEEE T D BT L O FHEN
Hheib,

2. WFFEDOHW

AW CIEB T PR biE 2 S 5 IZ8hY
R BMRELIZCERERIED EEDBIZ. &5
AR EE DITFERE LIZH Lo -
-SWIZ b & O BEHGERLIC X » TIEBLOZ)
REEEN LS, 770 MEMHMEICE
A+2L0TH 5,

3. WL HE

AWF7EIL ERE DR & DR R EA b
FIEEEBEOT 7 MEIRIZHE A AIEEIZ L,
BHEEOE RIS U TEBERNICTZ >~ b
EHEROBEIREELTDH VAT AEHBEL
oL Tr60THY, KO3 HDDT = —X
Wi - CREk 7%,

7 x—A (1)

Frr 7o MBI 39 2 BTl A ko kit L
T, AFEAFEEIIRBFR v kU — 27 RSV
(BHAHWIISVR) ZHWThA W I 21—
g REREIE CEAMN RSG5 HiEE g

RLTW5, KFEOXIGITEMNBETH
D, ¥Iz2l—a BT ILOBRERHILD
AN ORGE & & IR R A WFRE
WZBNDT2DIT, 2D OREEIN L CHi
1E L7235 FEBEEOREIZ A o T iE &
HZ BRI O R T IE 2 572, T ZIITR
e Tl 2 E COBEMRBRITE A
FIEEEN 2T L TRIGIENCILET 5,
7x—R (2)

TIVE TITBA%E LT E G R bl
HHMZRIZL T\, A% HikE
{bOFIETH DAL b L— R4 7 IEIRE
T5, ZOB., ThEno 8oL, &
[RIEF MBI A 1 Z —(b B RS DI B3 &4
BT oTL Dy ZOEDIT, RHFZRIZEBW
T, INETOR—HHOZBUEMHR#E &
2 BB MNFE SO Fa LRI 5,

7 x—2R (3)

L7 == AT LIE-FEET T NE
HREA~NSHT 2, £9°. D A 1 v
NFFEA B, REBEIZET — X @A Re 72
HLOIZHET 5, REMICIEET X TT A
ML, EHMEEZKRRET 5,

4. BFIERE
AWFZECTIRRE L7 FEIIRM LT, 1) €7
PR 2) ZRMRELD 2 ODEFEND
725, LLFIZ, ZNEHICB T 5 FiEOBE &,
R DOE R ENFIZOWTEERT B,

1) EF VTR

AR, FHEERE D 3 CIIRBF (Radial Bas
is Function) % v kU — 2 2SVM (Support V
ector Machine) DHFIEL KA TH Y . B
BLEFBEICB W TE ORI R I
TW5b, RFERFERIT N E THIRZER
TP AL RIEIC X L, RBFR » R T — 27 RS
VME DGR ARED FEEZ AW TCET LV TH
BATH> C&E T2, AL TILEEOARIIERFK
FHOBRFIZE D u-v-SWMICH &-3< BT
lu—v-SVR (u—v-Support Vector Regre
ssion) W/, u—-v-SVWMiZ=a— 17y
TFIVTIZEDHBIGIT THOYBILT W
s 2= B /IME B KON E R Z= & k(b o B
TRAZSVMICELD AfL, Z3LE TOSWIZEIT D
HAMSTH 2 |/NNERZE (v—Y V) &
Kbz, wRINIR 2= f/MEZ b [FIRFIC
ERLELOETHLOTHD, ZDRER. u
v -SVMIZFEF D7 WY R — kT Z—T
WEOBRWHBIRE W EZ 525 Z LMo
TWD, Tz Rl E S L7z D3,
u=v-SVRT&H D, p-v-SVRIZIEFIZD0
PR — F X7 Z—THEOmWITLEE %



.25 Z EDURENTWS, ABFZE TG
ELTHY P To kKB EOEFMES R 2
L— g VIS KON D 12072
HRL DI NWEEY T VT EDREE A
HOUT RIS A RO D Z ENEET, p-v-
SVRIZZ O HWICH > 72T L FHIFETH
L lkERLIE,

(2) % Bkl
% HRo o st LTk, AR EE 1319
SOLEARAIEA IS B EIREH ORI IE M & 5 & H

L7’ B, IR ERR A RO 5 Ly 9 ksl
figik e LT, BIERES ORRAKUEIZHS <
e b b L— RA7IEEREL, W DO
KO THRBEICSH L CE o8t E2rR L
2o iR b L — RA 7EFE R EE D5
Z T A RAKHEIZ 3 L CTle btV \Paretofif & 52
A~L. b LEEREE DR INT-ICAT T
HIUXARAKEZZEE T H L VO IRLIZ
Lo T, REEEREMREZRDOLLDOTH
5, TOREIL, EEPRES OMMEHIE & L
TGN A G e fi RAKHEL X—2 |2 LT
WD b ARKMEZR IR L3 E B E
DY W 2 BT 2 72 6O W B 18 D S S FR AT
ZRALZHE L — R4 7ERCHEIE L —
RFTZEERRBELTWDLZ ETHDL, 2D
EITEEREF T > THIAAR S THREL
HLTEXHIEMD, INFETHEEL OERMME
W SN TE 72, ARFFERREN TR E T
% £ 9 72 BAEGEAMIC 2 KR O IFIH 2 23 5 [
(B ot RR I F TR B8 7 B R TARG 2 4
Ty S 2l —y a3 il loTWVWEDTIE
EEIITEAR#ECTH S, 2T, #EHD
H BB s KONl 21 b L— KA 7Bz W
TR D MBI A B 7 —{LHIE% A & b
WZHEICR_ 2 -y -SVRTIERT 5 Z L IC &
0 BLSE Ze (a5 o0 BESGEEAMm [F1 5L C IR E
FHOFREDW BT OLND Z EZHBLMNIT
L7,

(3) J I

ST R AR R TFIE DA R 2 FEE TR
T 72O, WLZERE O B B HIE R R L O
KIFEETT » FOREYA T ¥ 2 — VRE %
o7,

W2t DIRAT OMFELE T T I B 5 12
ROLNDD, GLRIEEFEDOHELZK LR 5~
< B ol O tE & R Fr L CTRERIT
AR BHEE AR 7Y 2 — L B AR SE TR AR
L7 FIEIC L » Tk, B R A5,

KNFET T NOBENA 7 ¥ o — L RiE
TIX, EENRFR], BRENEE &, e FmiH
g, BRESRYEOH TR L, B O
MRS A R LN S, AL —Z N a v
2— X L OXEEEZB L CREBIA X Y 2 —LD

ik 95 2 L 2kBi-, KNHEREST
kOB EEE L R 2 L — g T K
DFPRTELR, IEOTI 2 b—3 3 028K
+o A= —OHERKMEET 720, O
FELAWRELZIT O LK R %2
BLLTLES, AR TRRE LI HEEZH
WHZ LWL, AR —F I TBHEEOE
RIS U T, BRI PNICAR © 72 R FE A2 2 H
RLANL T T MEHGHE OB EREZ1T
FZEMTEDHZEERALMNT LI,

5. F7RFEEGMCE
(WFZERERE . WFZE 38 K ONEEERF e 12
=Y

UdEsEamsa) (BR1 314)

(DHirotaka Nakayama, Yeboon Yun and
Masakazu Shirakawa, Multiobjective
Model Predictive Control, Multiple
Criteria Decision Making for
Sustainable Energy and
Transportation Systems, ed. by M.
Ehrgott, B. Naujoks, T.J. Stewart
and J. Wallenius, Springer, 2010,
pp. 277-288 A3t

@) Junya Nishiguchi, Chosei Kaseda,
Hirotaka Nakayama, Masao Arakawa and
Yeboon Yun, Practical Approach to
Outlier Detection using Support Vector
Regression, Advances in Neuro-—
Information Processing, Springer, 2009,
pp. 995-1001 # A

@YeboonYun, Min Yoon, Hirotaka Nakayama,
Multi-objective optimization based on
meta—modeling by using support vector

regression, Optimization and
Engineering, Vol. 10, 2009, pp.167—181
e

@®Masakazu Shirakawa, Masao Arakawa and
Hirotaka Nakayama, Intelligent Start—up
Schedule Optimization System for a
Thermal Power Plant, Journal of Advanced
Mechanical Design, Systems, and
Manufacturing, Vol. 1, No. 5, 2007,
pp. 690-705 2 i

BHirotaka Nakayama and Yeboon Yun,
Multi-objective Model Predictive
Optimization using Computational
Intelligence, IFIP World Computer
Congress: Artificial Intelligence in
Theory and Practice, Springer, 2008,
pp. 319-328 HHH

©F g5y, HIIgAFE, T, FEMEEE
e B UG % B i b FE, A B




5 S0, Vol. 43, No. 8, 2007
pp. 672-678 H FH A

(MHirotaka Nakayama, Yeboon Yun,
Combining Aspiration Level Methods in
Multi-objective Programming and

Sequential Approximate Optimization
using Computational Intelligence
Proceedings of First IEEE Symposium on
Computational Intelligence in
Multi-Criteria Decision-Making, in
CD-ROM, 2007 #F A

(Fa%R) GH1 o)

(DHirotaka Nakayama, Multiobjective
Robust Optimization, 22" Workshop on
Methodologies and Tools for Complex
System Modeling, 2009.9.1,
Laxenburg/Austria

@Hirotaka Nakayama, On Selection of
Additional Experiments in Sequential
Approximate Optimization,
International Conference Decision
Support for Telecommunications and
Information Society, 2008.9. 3,
Warsaw/Poland

@Hirotaka Nakayama, Some Remarks on
Multiobjective Optimization in
Industrial Applications, 5th. European
Congress con Computational Methods in
Applied Sciences and Engineering
(ECCOMAS 2008), 2008. 7.1, Venice/Italy

@®Hirotaka Nakayama, Combining Aspiration
Level Methods in Multi-objective
Programming and Sequential Approximate
Optimization using Computational

Intelligence, First IEEE Symposium on
Computational Intelligence in
Multi—Criteria Decision-Making

2007. 4. 3, Hawaii/USA

(BE) Gta#H)
(MHirotaka Nakayama, YeboonYun, andMin
Yoon, Sequential Approximate

Multiobjective Optimization using
Computational Intelligence, Springer,
2009, 197

@ Joshua Knowles and Hirotaka Nakayama,
Springer, Multiobjective
Optimization —Interactive and

Evolutionary Approaches—, Chapter
10: Meta—-Modeling in Multiobjective
Optimization, 2008, 245-284

® Theodor Stewart, Oliver Bandte,

Heinrich Braun, Nirupam Chakraborti,
Matthias Ehrgott, Matthias Gobelt,
Yaochu Jin, Hirotaka Nakayama,
Silvia Poles and Danilo Di Stefano,
Springer, Multiobjective
Optimization —Interactive and
Evolutionary Approaches—, Chapter
10: Meta—Modeling in Multiobjective
Optimization, 2008, 285-328

@M L gARE . iR, SRINHEA, T sy,
B, 2007, 290 H

(Z D)
R B s

http://it. is. konan-u. ac. jp

6. MFICRLR
() #FFefEs
il BLFE (NAKAYAMA HIROTAKA)
IR RE: « FNRETE AT - 2%
M5B 20068141



