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‘Behavior strategies of Soccer Robot using Classifier System
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Abstract

Learning Classifier System (LCS) finds a new rule set using genetic algorithm (GA). In this paper, The Zeroth Level
Classifier System (ZCS) is applied to evolving the strategy of a robot soccer simulation game (SimuroSot), which is a
state varying dynamical system changed over time, as GBML (Genetic Based Machine Learning) and we show the
effectiveness of the proposed scheme through the simulation of robot socce

Key Words :
1.4 2

2R 37 Aade 599 728 44 8 g =
Yol A2 8L Egsn FEHuA Jugozry
=& 53] A JFE T A AREd A
2 B8 o ge SHS ¥ 9ol $IFES P4
A Egoltt, ZE e HAE Ad 2o28EH o B
& A5E g5a7) A E 4o 9o deke) we
daA ders FAsoF )

@  Holland[1]l SJ&l4 Algk¥  GBML(Genetic

Based Machine Learning) & E#HA Al2"& i
HAY=E W7 PPz 7

1 FES 2L duky 7AS 2] g8 HA g
2]&g AE3lE parallel rule production system©]th
[2-3]. 274 A2 A S A dygoz Ry
4Ue wee AR o] AL W02 ATk of 1)
E gdHo2RE HrE F43F PFFL BALS wego
22X st o AAS FrIHor wEFoR F
2 zigke] X3E f8% FEH 7o A2E 739
wAol e u4] 2y o] Aade FHog W
ate R A4 AHE vdy & u 7 EFAE9
ZAR9 YFEHI} 2L B9 FE RS AAH

M4 QR 2002d 38 29l
22 YAt 20024 68 30
ZAlel 2 B dlTE AIAMG SHI|EATu

(THH 1 52 2000-2-30300-003-3)X| ¥ 2} 1}5}7|&=H 9| =
ABARATARE AT Adez
ch. @i 76] xlgol ZAISRIUch

2R &7 ABeold, ¥FA A2d, A s, Aok A4, A 0% 23

-

of b &3t @ EFA AFH AR vhE BF
AHE 84S 9L st WARAR olyH &3
718 Edto] 95 Aoz YWrUYoXE HAAAE
A A AAstor ste F9 2 7R oy e EAE
dAsof st} o]ld EAEEL A3 Y& Wilson
Holland®] &#/A A|2=®¢] F2&5 148t A2l Zeroth
Level Classifier System(ZCS) [Wilson 1994]2 =l ¢t}
Wilson2 AA ¢ FZE Holland® EFHA Al2€g&
wolEq ot dnalES s o T4 ol sy st
Hd41 A ud ZdyE F43=2 3Anh ZCSL
Wi dze glo] of #Fc2RE oA HE d7 ¢
F9E dFE Fr)H o2 wolEo|= Michigan-style®
72 Alx=dolt,
2 =fdAe 7 BHo2H 2R T AlEd ]
£ AE3ta ZCSE o83ty FHoz Wise AY
A FolA Fdlde M) s R F8&F 7
& WAsA Fste AAHA HS FHE M A
A Alz"lg FEIY am A o5 do= 7

i)

e S 7hd ddE el 47 ARE EAF2EA
ZCse| 84S AT

2. 28 £ AMSdolHE 98 ZCS

2.1 ZCcse| 714

ZCS< 7 A 7|(detector), 73 # o] X(rule base), &3
7)(effector) 2 TAHTY, AR 7= FAoEREe HA
AE BHA A=A o8 F e 2= WP}
T F&olth. 3 Welas ERAE e 2 9
‘If-Then' o2 FAEH. Z+ze] Efae If F&£

289



= mx| ¥ x|sAI2" BHE 2002, Vol. 12, No. 4

o dFsts 2AR-9 Thenk ¥ sdstes dFHF 2
gz -":5}76‘21—‘?- Heol BA g YedE AL
(Strength)®] A REoZ o]FojAy}, ZHF9 PFH
= dAA g 2o 79 EAEE FAHAY 2A5E
olA 9o wildcard®2 A2 FH©]X]= don't care symbol,
W e el EAE o X@sld R #HFo=zR
B AAE AAA7 B 2HAES @48 & + 9
52 3 = 9 dAxe Exde Hole H
ojxe] ZZAR9 Zolok 39 YHHE Hollandd &7
A4 A2dE a2 2AR) 2& dolo EAER
o]Zojd Fayl YA gHUAA FH & F U= B
E Ao PFL RF  F UEE FAd Ao} Tt
agn R 8749 fAXERE B4sd FF dHolx
9] BRAER ulx Yi(match set)S FAFR °olE
BRAEe Afgxd wat ZId A= (roulette wheel
selection)2 o] &3&te] PEFFH(action set)E& T
ER71E ol@A FAY FEHE ]3I (decoding)dted
B A 8o YR AH Al 3HF FUt A
2" Axe gl o A Fek Hukd Fhol 9
3 7Zsdsel AgH ey WAZH HZA BEjAo=E &
32 Z(Implicit Bucket Brigade Algorithm)’o] o]w] <3}
HolAt, WA WAl Helde= duelFe AgEH
A PFE AFd FHEste BFA A x| uvl#Hst=
B €8 "WA(bucket)' olgtn EFE YA AF F
AZstgzt d7 Ad=oid % Fio AHFee
Rezd ABFgozN A HriHe 54 4A FF
o] A7te] ARAE FAANATY dA dgFHo dF
fAAE FHozRE Hyl B3 o]AS MHESE EF
AA B ) Fo2H G833 PF & UE] Ye £
FAEe AHEE 7 v f3E T T
S UeiE EFAEL 93L& wol A= ZFASHA
1 o]2 st 77 HolA22RE AAHA vt o
gk AL wEsHAM 73 wolxdE F83 TAE
o] Z7tHx Ao {F&FA &S FI S| A48}
A "k ‘w3 BEAelz gz Fo] A= T
Zse wrEae {83 7R {83 2 THS
B2 HEd2] o f8dX ¥ TRES
I ARe FHES A e AL A LnYF

o 2)sl o] Foi = cHLl.

22 7Cs9l 79

a9 18 2E &7 AEBgolAd A18d ZCSe) 7=
2 Jeid a2gdd 97214 9% 3% (Environment)2
22X 23 ABFoMd Zeadd gdc =+ A
Zzade PF Ao Fo} A% AF Y Fo F &
goz Adn. Agd o viel wAeAE 48
Ao] B &7 28] BE £& Aol &, UF oF
g5, 28 2 A Z FAL FYPste YFER T

e = ZCSel od FHoz YAHAANE FF A

g T ¥ dA FEH wolg FY & A, oW B
Ro| ojd 279 7g 31 old FRo] BEE X,
T uzE st 2RE oW AN oF ¥ AUXE

g =5 2= o]

@240}71] 5]]11 Eg =2 T M
24 A= B4sA 9. ZCses :rL
44 3E ded o

290

[ Environment
1.

Z.
1010010
1100#1#:013:190

<Action Set>

3

#01#01#:121:220 #01#01#:121:220
001##10:013:190 /; 1#10#10:013:160
1#10#10:013:160 __{1100#1#:013:190
110#100:112:230 /
0110#1#:013:190

<Match Set>

100#1#1:102:218

<Old Action Set>

<Rule Base>

a9 1. 2% 27 ABdol4e] A48 ZCSY 7@
Fig. 1. Construction of the ZCS applied to Robot Soccer
Simulator.
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Fig. 4. Robot Soccer Simulator
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