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B EE R 121 . BRI 2 100 MWK, 7 Intel
Pentium MMX166 ##l L K £ #ERT 4 min,

AR KE 4] A S AR E X R
ETHRE, LHAHMIRESEHRE, X RD.
ZTXMEREFHRAEIBRIFHINB: a. B
fERE . HWATHEARM, A& HER 8BS N
HEE, XRPEALEE—ITBRRHETHER
b, BREBHISEEHFIMER (RBER) &
MZEHFIENE. AZATHFEREEBRFE
“BiE+ XN +ER” BETHAEEERE, b. A

PR RE B AR A 7 Fh B B OR AR 4R K I BRI T 1R A
BRALHREERENAEFREY “FHERE+ET
MNEBRXX +FHHSELHRER", XXEMNERE
BH 1, |

K RPN A [B) 6 B AL 3K 48 43 B3 AT R fL B B
EHMEERESK, BASKIERNEESRMKE
FEERNEZ 2, RIERABIREEZANIRAEHMA
BNEMARRELER, XARETHEBNHER
BAEGRG I HHARE, Wik T, B N HE M
fH, WK T REFXGHE, HHEARKE
WA, HH5HEIBB MBI EH REEWRT
B, ARIMERK 1000 A FIETE
EHFMRMER, WikEHEN 150 %,

10 KL R MR B T % L 4 K 8 858 DL A A
MNER2AUES, peakbFETHEEREARES
R, PHEEREAREEN HAEMBROIA
AREAMER, AlnE2HE 1.1, 1.2, 1.3,
LaRahEmE 2, 7TERERSMER 2 & 3 %t
BNELXHABEW, BB EAPHEEERENT
BEFEMEH, PR 2.3, 2.4 REKNE
4, 7T HEHEERO XK 1 Z£ LARFE 100 Wi E TH
HHFENME, BEFE 1000 WX THFEE
Ao PHEAMNBEBNEHEE LRBRTHEMNE
b, TRFEERA, FEERARREEZA
TR BARERRY, BEE/MRESRRH
WRHME

R2 HUNBAEIRZEEBTER (10 %)
Table 2 Experimental results of evolutionary

roboticslearning algorithm (10 runs)
T4 REBERMEEHSRS

T 000 T100
23.600 23.58
23.600 23.58
23.604 23.56
23.604 23.56
23.618 23.56
23.622 23.56
23.613 23.56
23.622 23.47
23.622 23.47
23.622 23.46
23.613 23.46
23.613 23.46
23.613 23.46

it
Y

1.1
1.2
1.3
1.4
1.5
1.6
1.7
2.1
2.2
2.3
2.4
2.5
2.6

NN = W W & = WD W= U n
[ ST ST S I S I S T S I S I L
S A W WA B BB W AR WLWNWDNDDN
W WA P W W WS W E PR PW
_e— e O O O = O O O C O Qs
W L Lhh Li Lt L L i Li L L L [
N OO NN N OO NN
O O o o= O = NN WN W
A NN NN N NN N N

AR AR E MR, X3 FMETRBER
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KRR REFEFTEHT TR, HS5HANE
ARGERFETT X, HMKEERER 1000, W
BERNE 3,

SHEAXM MO ETHFNEETE: a. B
Pk AKX (2) HERBEANYEHALE
(zo, y0) BBIBHKNUE (2, y) BB H
LS (z, y) = LS (z¢, yo), FEHLEERZAA O
B R o X R — DR BE 7 2 e R0, B
REBRA B MABIFR; b, BB EE:
HEGH T RHBS LS (2, y) - LS (z,
yo), BEBRRBIHTRIGT. YASIMBREFTR
B, BEENBROHIT. IMHTEERBERE
BooRTER, HEERBREBIERDERF; c
ATHRF: RARL1HSEE, NERERHBERRT
BANEEEKRK B > FHEMA>—RE855>
TN . WU/ —ITHF (1,5,7,0, 3,6,
2,4),

LHHEAFRN 1000, HAEREER 1.601 B,
RERAHMHEZEKRT 0.167, BEHKERN0.01,
BpAf LA R PIREA SR B AR Bk, R 3 RA#AE
BERABMT RHETEMMESE L, PR
RABK. :

3 AEAHFEHEEELER"

Table 3 Performance comparison of different

ranking methods

HFJTR  HHF  REVEE BRESRE ALHF
¥4

"MREARN 1000

23.622 18.860 21.834 21.868

AT LG A M B R A M. B4
SC 0 B 56 o B - 239 38 L 89 P 9 B 43 B 1637
M16.81, MHAFBBRHLLERFHN 23.58 F
23.47, WHAEILRABRTFHHRE,

BB 199 FE 5 AN ZERBRELR: #
AR 8000 WAET, FHBHN 17.3186',
HZ T EDMBCR F B EHE .

7 i

Xt FRET RATEEEHFRRERAE, #
RS K5 B T RHEEFFAE PSRN, 3R
WAEH IE B & B ST HE PP B0 33 1L 3R 3R J5 3 EDM-

BCR, % HXFIF BN RN, RPN, IR
SRR, BRSRALIN A2 > J7 vk A0 AR R

PR AR, R HE R R AR 1S R A R R
#, Bzt A F CEC'99 Hlag A&l
W BB A F 8, 44 PSCM #
B, LS ARG MR EEER L TR
PLBEARIT G, KRERW, ETHFOELRE
BIFHhRO T A,

MFERERAE, AXFESEETEMEK
BRAEXMBA W ERARE . AR HEIERME
RIEBLIER U RIERP R MEREXSERE. B
SEBEBARMR, BENFEIRKAN ., fEpE
VIR T R R SRR,

HeFp ok s R SR M N M E, bR
ERMBEHFAENER TR, HERETESE
MRABBKEYE, BEARILRERNAET R
BAIATAR, EBERE R RSB/ SRR A B R
WRERZE . B7ER R T HERF 8 3L P 58 7 Bk ad
DR TH 3 AR ES:

D) HEFRERBEBUERRAER. ZRE
A LAFERM IR BEA Y 5. BRI AT
AR HTHRIN. EREANGER, 78
i 5 A AEHE PR O B M BB AT L BOR RE

2) AAREHRERRBT MBAK, MRHHE
HNHERBIARAER L ERIAEENBRAR. 2
RAEN R E A T OE X R — 4 26 o R F R Rl 4
FZEHEEFREHBRRIE,

3) AR E TR Y, HAORE T KB RE
HMPEREAS 5, 2o /I 38 i 0 0 2 J ) o B s VR 2%
WERE. 223083 X/ B4 R e
i, HiEL RN RIE,

WHAEEATISARITN, BBETHAE
BFEN, a. {UHH#CEERTRRER T EEU
RFBSRWBHERBA M RIE, X564 R =R A 68
HATEE T %, b. RO HE TS A A S S MR
BEEEE. ERRN#HEEEATIRER
BA— YR,

METERA, HURRETRERNFAEE
E-EMEANR ., TS HBEERETEE
Atk PR 3 Y 3 I A A 4 L

i TrEsE. shsMtEeMTAXN
VIR TR E R, BRI NAXEaT
MR RBETHERE, 5HEH
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Evolutionary Decision Making Based on Candidates Ranking

Li Jianqgi, Chen Huowang, Wang Bingshan
(Department of Computer Science, National University of Defense Technology, Changsha 410073, China)

[Abstract] © Since the exact Expected Utility Functions (EUF) are not available in many circumstances, it is
hard to make decision in environment characterized by incomplete information and uncertain decision results. Be-
ing aware of the defects of traditional decision analysis techniques, a new decision making method named Evolu-
tionary Decision Making Based on Candidates Ranking is proposed. By selecting a set of indexes relevant to the
expected utility of the candidates, the construction of decision rules can be reduced to finding the quantitative re-
lationship between them. If all of the candidates are classified according to the indexes relevant to their expected
utility, then Evolutionary Algorithms can be used to search for the expected utility ranking of the whole set of
candidate classes, thus the optimal decision can be made based on the ranking. Some special considerations for
Genetic Algorithms for ordering problem are also highlighted. The new method enjoys the advantages of weak
dependence on expert knowledge, robustness in environment with random noise, no dependence on explicit
EUF, effectively treating non-numerical, non-quantificational indexes and conflicts or correlation among index-
es. The effectiveness of the proposed method is validated by its successful application in the controller design of
certain simulated robot.

[Key words]  evolutionary decision making; evolutionary robotics; genetic algorithms for ordering problem
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