16

SDH5e¢

FAL Bt o EECH ] (57 1)

TLEH — LD ATHBERMTOF A

Use of Artificial Intelligence for Video Game

e

Z N\

Yukihito Morikawa

* HBREHL— L
Muumuu Co., Ltd., Tokyo 160-0004, Japan.

1998412 A 14 H =¥

1. & U & (£

FES — 2L, =AYV DARY 7 DRI
W, 574920 UE, FRIC, ¥ I35 5 -0
ERPIELFBENNCD )TN TFTA—ROLADB LI I
ToT&FL/.

— 7 —LDERIIE AL ARSI, KL%
A 59707201V vVELTHFEER
BEHhoTEFLA.

FOLHIBERNIG, AT (ATH6R) 2FAL
RNy P EEZ Y —OHRTETEY — 2K BE
WA BRI ENLLT A7 - 20RBEERA T L.

2. EFFHF—LIIHIT B AL Hiff

NV AV — AT, B2 AL 2 o727 —
AV OoRFEELET (KD LaL, 3via—
T AT UITIE, THETARKRH: ATERE
FBL-BRIIwEEILNET.

hiE, avva—2 - F—hATL D CPURA
YT, FOEI L [AAMOB]| IV 0%k
LEDBZEDPARTAETH 272720 TY.

I L7-EEE, whbwakiwr V30 BBIC
o TEbTEF LA, —DIE, TV VDAY IH
RERICREL T, EYEDTTH, FIEHL ALHIN

«1 [ORiR—VBE,

*x2 AV aA—T H—hATTV
comsumer game machine. [REHY — L] Lt VI E
BROSEE L THEDbILTWS,

*3 Ritfi= v
FVARAF—Vay, ERE64, LV -HF5¥—VEHRLT
9 s,

214 A I H ¥ R &R

AR T ENTERIZ o722 k. b ) —DiF, ¥ —
LABDOERILL ) 7)) X LEFOT — LD, Kig
B AL BRI 26, BEBER LAY —1C
EINTELIEeEBITOoNTT.

3. A @

ZITIR, BEIZAIEHEFABL TE227— 42
fEizonT, EARNERMEHBEL 3.

[HFAENFIIE 2 S

DT —AiE, bWA [FTy—] LLidhsn
FITY—WZBRTHY—LT, TLEDRTREOR Y
M (ZDH —L4Tix, PiT(Pet in TV ORE) LIHIH
2ufy hEORy M) 2HSEVIF—-LTT (F
2)*S, F—usekomnid (M3) okHickh v,

IO —LTiX, AF—VdicfEEh7z Al Chip &
IR AT AT 22T EHPENELZYET. 20
- MIBEDT L L BT, TV AV -3 EEF Y
505 —BETAILHFTEIHA. PITHHEN
WATF=V%BEL, 7472 LTIELW] 7
y arvEREMTL, BHOTATFARELHBERLT
X% FHA.

L, LAY —i3, PiTIZHLTT A7 LICH
TAHIELW] 720ary2¥BTHILEE, ARE
v, ArbEIVT AT LERRTAILNTE
7.

IHIZHLT, PITRZVAY—DRRLAT 7 ¥ 3
YEREZL, TVAVY-PERTIEICL, £OTAT

x4 [DPAEZNENE 25

TVARTF—>a BV 7 L, BEIL.SCE 97TE5H
BT
5 [I#i ~— &M,
Vol.14 No.2



ROPTEURMERET S

RAF=VIF<

ROAT=PIcH7<

[7:?—*)J:l:![(:f;674imbé 7_}"
T no RICRD

7 A FLADAITL

TATARRYST O ay
2REL. RTTS

FATADBDUT O gy

I$

TATAICHTHERE
*¥TD

,
<

L

Nural Network

[ TATA#nORYE
[X])
[ H

7]
R _J TOa ERTTH

—A4

e

y

@| 717ams0mnR

v
Elmon
[(wo ] Tawsanan ] [#m7—70
FA=SHBo
.E!I4__——~IIIIII
] wror ]

. v

Nural Network
@ *ET5

LOBEE (BRENIEBIENTAT AL [EE
BTAT L] ELRETE) 2FFLTVEET,

T, TAT AL TCT 2 ar LR, 208
EroBM (ADBELHB) 2ZTRE L, 207
AF LK BRI ARL D [FIR] 22FL 1 (K
3).

IHL-EERUMAOLY T LT, Al %2 f§o
TWwET.

DY —LDGE, MO TEBRTET AT LKL
T, 5ETORBLLT 7Y a v RPHROHERATE
BLENPETHo1:T 8, TLAY—HEHZLEN
HUFTEMTELLENH o7 &b, ATET NV
ELTHMH VD=2 —F N - Zy b T =27 - FFW
THharNyy - 7anxy—-var - 7NV (L% BP)

=]
w

March 1999

17

#FHEL L.

BP %5 L O /-BHIY, ABHDRY -V D
VERA ERICEBL T VI E, ZOTLVITY XA
WCHETAX@BA SN ETT (D2 kid, Al 27
HALIDETA— AR, L THLEELMEL LY
7).

F7z, - AEATHRICEEOBMPLBEN TR
WARRERI L HIETC S BP R FIHL F L7, 2o [AEE]
ELTiE, WRERNC TSI S BP oS AA E
hTwEd,

AR HINICIX, DTFTo2o%dHh 7.

1. AF—JTOHE
2. BEOHA

1. DAF—=Y 0Kk, AF—Jicwbd & &,
BAOKE (ZAVF -REREFELRY) &, AF—
VHOTATLOHE (EEESCRELRLY) 20, &
CETREDFHMT LR ERL 7.

T2 avBBRoV—nit, oL HTHL TR
EL, BPIZTanilEziTwE L (H4).

2. DHELOBIRTTY, THIEIBOTY — LWL E
FETT. BEOF—LTIX, HEIMIZ BGM HHEIR &
NFLAERTTH, SOFX—ATRPITAESLVAT
5, Lol e tho@IREfTwE 7.

AF—=THiiE, FE QA H) OoF -8B Aoz
CD-ROM #* 20 UL L#F LTV ¥, PITIZ AT —
VHTFRIIANTHE T L ATEIENTELZOTT
A, BHEOMEEL TV AEAE, PIT OFA (20
LEDRBLIANY -RE, BEFERTEOERIC
MY AHREENETE R R ANELTWS) T, 7L
A T5M%BIRT S FAIZL>TIE BGM 2015 7%
V) XAichoTwET.

BEAEIZiZ, BGM DY A 7%Ho» Lo 5 BEIS
BLTBE, PITOKHE, 0k &0&5, /2 PiT
BEOBERICIEL T, EDIAT2BRT 20 %FF
X FL.

HoHh L OIEREAD BP (204 — L Tid [ KEE ]
WHBHES) 2FEIHAE, BPRY—2ATHIE
FICEAL(HBELET. BFOY—L0BEIE [
FANR=F - V=N DEHZ, 2 EADNV—IVE
PHEL I3, ¥ —LblEFILTL S BEFCHS
vzt el TR MBI L TRRO
HolIV—NVERETELZVWIENEI DT,

XL T, BPO¥ Y 7V, ERECD

*6 HEEIZHmRW
BZE, 3 (7)) OFERSbILRV, {SVORF
DL RVTHA.

7L ¥ — A~D NTHEES AR O FIH 215



18

[O)
FATA# 1 ORE @
[T 1] -
=] > | BuTs717 0209
= /////»
ER
B3] [zozxz-ynn<]
.: 4 — LEITRIZEE EN/BP
i [ELuzaraemd
RORAT—=P~i<
FAFLHE | 1 DOEMN
j Sorrerererrereeveet
7assencoanA|  zxr-sonm

FATA#nPSOER

EOAF—TOHE
S

E)

AN, 5 LHBIEE h/BP

bank#1

[ BETEHROTATA

> egtosrara] «—

74T A#1~30

ALEENET S

=5

PHRTL, FREMETH L0 I 2ERL

BLTTLEVHFlarsdh) £7.
=L, Y—A0HRTIE (LT, BFL (E

RTLEIZERIOTTH), FLOFRICHLT,

FACHELR (H—DIEM] 2EI3FELIEA. L

FehoT, M—HEOEKMESTL %L, oML

BEEIETHEL, E0WHITEHNTEIHA.
SNz, F— LB TRULTEEOENRBIEL

Tt o e Ed. ZRIZIZETOME

AN ET.

1. B¥BEOLRUI, ¥—ohhird 5.

2. BEZOLTIE, (Sl d—RIId) FEi%
Br%EL 5.

3. BEZHOLTII, (I EdrEz 2-0) 28
BEFECRY, AE)—dLEBEIL->TL 5.
IhooREIR, AR TIE, ERORBRE

MHHYTHATL.

216 AL H ¥ =G

bank#2
74T A#31~60

bank#3
74 F A#61~90

Bb AN 74T AQKYT HBPObanksSBET 2,

FIT, 2O —LATRRIIN—T—varxbl
WM AEZEARAART L. HONLD, 1200 BP
2300y INELERETHEIICKREL FT. 31
EA»SOH Y SN RET HL, Fiok [Hot—
V| BERENh, FITEBsNTT.

FHOAN Y — v OO, BE¥EBPIZAN
THENC, TTIEZEAOF L TVED [ES] %
HIEL, BOABDOHLY I NVIZoWTEZ SN B
D=y | oo HERALET (B5).

THIZEoT, &Y (F—akLTid) MELEER
e AE) —ORKLE V) MELEREL ILZ. £
REVDENZIZ, TOHFETIX, FEOBEIR, 1L<
U PN EFETERWIEDSL, BREMIIE(S
ATEFTRISRET. _

CHERET 5012, AF—VPTHEIZES
TATLOKELLIEFEEEL, ZA5BLEVY ¥
YNVDTATAIHEICERTAEHCERBLILL

Vol.14 No.2



(COFEL, ZOFX—LaTIEIFL WEFLED, £
C—RBUOLVHERTIEHY £7).

[Pxb/—H 17

COF— L, FETRRICEAY —LTT (K6)*C.

T AY—i, S2ONMT [FHEEY] #HE
LY. [FHEED] 2L 2RI, 20EY0R
BN T, TOBALERESE S L HEDIE
woEaR s Ty, L [FHEY] 3, £0
FIFoTHLITHRIAILLTETTN, FHED(E
MWiiar 7 - (FEEPORTFIENL I LLD) IZ
HyzrdbTagd.

—%, TVAY =BT/ r ) E8 [ 7 —
BHEELET. ZONT—0oEWEFL20IC, M
DHDOZEEHIZT T v T (FBL LRI H L RHEAR
RE) BA#ETET. ChE [FFyTNbv] LI
ATOWET. NT—IBRODI L, Bl T v 72
bV orhh TTh, PHETHELFE-2), FFy
TOhbLY2REBLIZYLT, Dodhbllk
LR AETT. 0D, TLAY-WE+bIvT
OERBRHAEGLELELILY, FHEOL T v T2
ALY LTAT—%BBLET.

I DORE L 83, FRENT =L ORI Z DY —
LADELZFEFTT.

DX — AT, NT—0OEIZHEHT LT Y X
A (BLFGA) 2FIHL L 7.

GA 2o 7-BHiz, N7 —0#lL:, GEEDY —
LADEHZ) HOPUDHEARAATELDOTIREL, 7
LAY —OHEHIT LSy TORBIZE - T, FAL
ABEDLBEIZLholklzdTY., 2, N7 -3
BARBRIZETFE2H-TVT, Bk KB, BZRER
Lo THILL TV E WS, XL L To [ER]
PRBAL I oD TT.

PN MVTOREEBICERBELT, FFv
TIKT AR EESEE G TS L)1, Bl
TV ) HMAIC > TnET,

RIZGA DHMAIHE-T, FEZOFEMEZ FHAL
¥4 (K7).

N7 —OERIL 20 BkH Y, F— LB TIE3HKE
TLMHICR > TEIRAN, N 7T I FTid,
SEEE R T TNV EToTOVET,

NT =3, GHBEEE (RECFESR], Bk
), Vv 7o T A% (BER, BkE

«7 [FTAbO /=%
FVAAF—YayHY7h, BRETL. 2=y 7R 984
8 &5

*8 [Ofgi~—TVEBH,

March 1999

19

180MEY Y- AOBENIRN

5y TERRTS 1) b3y TEULMITS.
2) FSyZRbLESTD,

F3 9 ZR R 3) MESET S,

s o]

EMERMT S,
Sy T PAKT 4) MEEMYVET.

b5 v Z1CVERNE
Y=L, b5y TRFILOBSRT,
NT—DHRLICGAHAERTNS,

L £33

TlzmkEmRy >

MERITE L THEMRR

wars o {swamences |

mLLEREEs

v
L { rurmcace J4{ srzanewz |

I‘

b

1EDET

=7
[T —DXt] B 56
[ wm | as | mn | wn [ ool [we_srn
[EEY FORH]
[[187 | 685 | 1625 [ 25.03 | 2503 | 16.25 | 685 | 1.87 |
o 1 2 3 4 5 6 7
=8

¥ AHHE) , BEWITLEET 2y (ZH
35, 7, MLRY) OoFRERIZFLEIRETW
7.

ZREFEOREFOELIISE v T, EXOHII 56
BEEHVITHS, NT—1KICDOE 48 v P ED
RIZFEH-TVWBI IR DT T,

BEEOY v M2id, RS0 X ) ZrBENERIN
TWT, 2TOY vy P olzb &, FOEEOMEN
10025 E9 I hoT VTS, BHELT, WEL
TEBESERICERZVE I, 2 AKFOY Y FHE
UL HO L3I oTWET.

NSy N R VORI, UTo &5 @icERN
BrHvwELA. BoE=R&+ TB KH*0.3 +=~
TaA*¥5+bI v T E+REE+ HP*0.5

ETOEOFEBTE L T35, FIzIE, fgei, b
G TINMNVRTEBONT —DWLEBICXT AR —
FAT, T—VONEIRI®HL, FORABEIZOX
CEWR—F AP 52 ohET (H9). ¥/, TBH
i, FIYTNMNVICELRE, KeRLidb
59 LT AHEORBOES VR E L ERL T
F7.

F L EF — A~ N THEEHE#OF) B 217



20
trap field

(6]

alls]c [6] bonus=100

clfs]fc bonus=50
C bonus=30

bonus=10

D bonus=0

S=start,G=goal

(]

=9

HBRX, v—-Ly b AL TWET. 8RR
EEBRIIIBLELEL LTI T, BOREFD
ME (NIV7EHTHE) DB T, RARERBE
PEHL T, FOEVIIEBRIIRECRD, BV
IBEBRIINSILCRYTT.

F:, BRERSEI 2HEPTIL, REWXT VY AT
Wil 20 30RE (RESR/L 7 v 7 OlER)
EoT, BBINCHREESRTWE T,

F—Ath T}, ¥—AstD 1 BT 1 AR
EHBLTWETH, EBRICIE, Nv s T ITUFT
1 HT 5 oz 7o T Ed. Thix, GA
HLEET LB, ¥ — 2B KRETE L0
T, ¥, AR, #EEoEE GELEDTY
HOMY) 2EBEALLTRELTWET. 2% D, #
ILDFREIEL ol X, N 2T 5TV FTD
BAZARBIIRE L), EIEHFREL LD L AR
MiZAE YT, Thid, NT 0L EES
ELLAEDLEDOITY —bWeNFVRAELT, EFL
{ Wit

IO —LDO%E, Iy TORERCHEENMED
FEERIT. Zhid GA BCIIBREN oORICEET
AILEERERLITHS, GAIKL-TiE, LTHR
BEur&HKTT.

BICUTO 2 00FRENHEE LY 7.

1. FFPPERLIZ N,

2. BEIEELEE (FSy7OBMEERY)
Bs, RIS,
12oOOMBEIL, #ILOERFEL EAL L THARK

Bh BRBEL TV ETHARERRT S LA

TEEL.

2 0HDMIREIY, ERERYEITHE, BESHh
by SOBRICE-T, KEXICRETAZ L
CEoTHBRLELA., SRIZEY, BEETAIS v
TIZERL 2 VRIEFEIL, EREROEETMLE
FARI DL, ARCERL-EEERETAZL
HeEET.

218 AT A% REE

4. X% & &

PV EFORBORE (L —R AN
B) oz, 5TV T7V] LRELTHEKICLT
W ZETLLED. UTNT1—0EKE, gL
5, E¥TaTVE (3RTERINVAT—, TNV
- avibnl) KERPLTFTH, 4%, £
e FIod, Y—2dboxry 5325 —FOFER
AMOHEAIZL, FhDROLNA TV EEZLR
e

FLTC, )TNV RFEZRLHER, K, £hICH#L
L [HREYOL LS ARATHI I ELTE, K
B ATEN O ERZEN L 2 20TV EE
ZTWVWET,

/2, Y- ANOBEICBROT, IZGA kLR,
F—LRROBKE L THHFTEE Y. AL, o-
NTVAY T — b D4, BBETALIEVAY —
DBE (RFA=5 D) DF2—= 7%, BEF
EETHREBESATVETY. T A-F0 B, Hickk
RTHFEEEL R oTETHETH S, ZoEEZE
THEMOBVWEELE > TWET (BEZOEES
TT1~2 7 ROBMEEL 7).

L2l, GA.RfEXE, BYLECERES L RE
TENE, LTHERBMTAS Y ADRBWRT X—%
DEXHRLHETREZENTEL LRV T,

EE BN

FI #A

1959 EBBRAE TN, 1982 ERBARFER B
HEX¥. 1990 ARSIV N S8R YT  FHRER
| R 1995 FARAH LA - A-RYT  FIRUSEH
£. 1990~95% FLEHCGHIE RFEETT
| Avvay 4y [Ty v—% ], 1005 7
L VARTF—Yar Y7 [Vrrv ¥y s 79y va
1l /e Fa—R, 1986 ETS VA RT3 vy
T [Pryr¥ry75yvae] 7a¥a—X,
1997 ETVARF—2ar vy 7 [BARRKREINE 2 5] HlE, 1998
ESVARAF=Yary V7 [7Aho 2 —4] #lfE.
{morikawa@muumuu.com’

Vol.14 No.2



H_'hPF;]"'|'_I_I 0AT MLERSE TELL WE TOUR EJ: p IE—E(] 984 ASC")

Ficg
it BECRRSNDLEEAFERELD

5 1T BECHURE YOU ARE a Wl THAT You =L
CrEL TG WET

- HE: 45191965 A. IE7)
NHY A8E TOU 50 POSITIVET AIﬁ]ﬁEbﬁ*EMﬁﬁfE&H b, %% (7
MMO ARE YOu? LA Y—)ZaEITdTFARN—AD

WY ARE Yow SESTED 1M . OEE
L-’; .t-Ertﬁ EHTE TED WHE THER | ﬂuﬁﬁr N

ET:INE—=37(1986 Addison
Wesley Publishing)
FROBPHAERLE T —L. FRIEE
hERE TE] ZRIATVL
aF:YUNL-3VEa—%5-E-7
JL (1985 Activision)
FUEEZY—DRICEDCAZHRET
D5—L. #HIEFTFLUEZRRED, bAoA
LICA2ED, bnbn&BUERE
EZHADHTHL->TLD

©1984 Ascii Corporation ©1965A. 3t 7
©1986 Addison Wesley Publishing ©1985 Activision

b CEEE

©1997 Sony Computer Entertainment
ATF—IHRT, T v—I[CfEREXRDD PIT (k)
PiT ZERNIC, 74 TLICHTHERY, RiBOF, BEQRZERTIDHENTES (h, B)

P24

©1998 Enix

B9 TXE U EFEDOEYE M TRIZT S (), MOEYEBNICPH>TL HFEH (B) SERERES [7 L4 — LD AT HIHER T
FIE) pp.214-218 88R. OLDRESL,
AXhORES(CHGTD.

P64



