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Adaptive Strategy Game Engine Using Non-monotonic Reasoning
and Inductive Machine Learning

JeMin Kim' - YoungTack Park''

ABSTRACT

Strategic games are missing special qualities of genre these days. Game engines neither reason about behaviors of computer objects nor
have learning ability that can prepare countermeasure in variously command user’s strategy. This paper suggests a strategic game engine that
applies non-monotonic reasoning and inductive machine learning. The engine emphasizes three components -“user behavior monitor” to abstract
user’s objects behavior, “learning engine” to learn user’s strategy, “behavior display handler” to reflect abstracted behavior of computer objects
on game. Especially, this paper proposes two layered-structure to apply non-monotonic reasoning and inductive learning to make behaviors of
computer objects that learns strategy behaviors of user objects exactly, and corresponds in user’'s objects. The engine decides actions and
strategies of computer objects with created information through inductive learning. Main contribution of this paper is that computer objects
command excellent strategies and reveal differentiation with behavior of existing computer objects to apply non-monotonic reasoning and
inductive machine leaming.

SI9IE ¢ M Hel(Strategy Game), FEH 7| & (Inductive Machine Leaming), @3 E2|(Decision Tree), & N (Inference Engine), HIEHE
#E(non-monotonic Reasoning)

1. M & 2o #1g Ade HFE HASo] 4F Adn g
< ZA =Y, 9% dEg AL 7HeEER AREHE A
A AYL FojBo| EAdte BT FTUAA HFH als AMERlE OSg AFS 8 B YA A
7t Aojdt= BAEH ALEATE Aoldte AAEo] AFE B AL & 4 g
Ho] A g2 2AE HEAINAY AFANA BEIH}E AXY A7} AN P99 AF L ARSI YA
Zo] AdAA sEste Agdeld AY Fo i #F 9o} AT A HaF ulo]elr} gojor Ft) o)
HolHE o83t AHH A= &g 544 Hu, 21 2

¥ & =Fe sAqsRe] 93 YRS

4-71; ;1 g:%ﬂgn gﬁ}%t;ajaw o wel Ao Yo} AL AAHI olFA HAFH
Al 2 AFEHEH ug
=285 0BY 74 79, AAHRE 208 128 102 A7} A9 P9ieh A AR A AR 9



84 HEMEIHS=2XI B M11-BH HM1=(2004.2)

gol ) WHeaE Hnz 22 Wy AE 74 i
[4lo] Wttt olefe vz WA Agy 714 o
&S Edo] AMY HolHE Jxa ARH AYE AL
A AR BYS 2B, 229 A4A A P8
olgstel AFH AME ke £, WYY Aol
meh AgRbel i Sk

gz 299 AGA VA dae 449 ARS
ke 48 AF AY AN FEHEY] AAN B =B
AME 57HH BEd 2He 1 dAE AT A%
3 A AMol Bad dHolHE FAs7] A, AL
b AEE AAS #98 ERHo2 RUHNA AE
Ae) AR B FAshets AR B 2UE, AL
AAZe sl val AFE AASe] AN Y Y
Y PAT FEGE 22 A, 227 dolHE A A
AolN AFY AR $AAS A & A& Holyz
ARAA F7] 98 W9 A4Y), =W dolgHE Y}
AFEH AAE PP} AR AFS SEEs g o
A, 2489 AR AA P9 HolH S AL W

17 A%E Vs Fs 49 2878 JTsn A
B eEe 240 B ATE 71e%n dow, 3glNE

Hghz 22043 AdH 714 Sgo] A9 AHAY A

AgBT £ 84E B w4 AL vz 223 7]
A g7l AY AFAF Aol e B Wz F
£ A A% Y AY A2 4 A 8 At
et etk 24 A9 3918 dESRES Bo.

2. ¥ A7

HFE A AL AYEL e AHEA uE HFY
o ARgAE dA@dEE 190 A9, 29 A, o Ade R
ERE & 3t olF Mol Bel =t Adel ¥y
v AFHY Az ddstes 19 B2 29 4% Ad
(zero-sum game){ ], d@oldes T M2 JutdHE o
AE HAE AT ALY A, FBEREA £ HiEH)
9] oleje ANuiutel £HE& A A So] T A &
A& Fad F4 Hlzero)ol Hohe AL vtk AR
A7t Fste Ao #7 £33 AFY BE FEAYol
gtu sl F&e A$E A&AYel e, A HF
g AdeME Ay 7 dAE 10 EE 20 4F A
go] Adsn ok HAFH Adel Bt gekdtn R
g HFHE FAEEE AL A dgriEel glofok
o, @A AY FolMe g BHE o 7 AT

A& Fol},

3. dAIY

2 =8dME AR A9 webd HiFE AA A
BEe s, AH8AY] HEs g AFAd
TEHES AT W AxPrh APAY Az A4
AY Fo AFESG ddste A AX P95 A
A EuE sy, 2UE Hod Aga AAe Y&
HolHZ AAS® F ALga AAel e AFs vhopst
o, HFH AAE AT FA AF vojHE Bt AT}
A TAsEE e, ol vwog AH3 e A
< TAE F AES OS5 22 72E AYE

i

kL3

I

2

flo 2 &

oloje) !
ol
i
HEH ]y i
= 14 detiole
21A
- :
H

Agtehs Hlgz FE3 714 g 7)de) HF Al A%
£ AR B9 E xader RUHa, AFH A 2
F3t ALgAS] AA FEE F4HA Hold ez FAste
AHEA 9 HUE, FAE dlojeE Agstn 4EE g
Bol A3 13e Fold AFH AA P9 velHg F
BaFE vgdx FE A, A& AFE gy, s
A%g A¥ste s A7, A A7), HRE AAY o
& 98 wdshe P9 1@12 A

2 2 =8dA AdstE vidz FEF VA g%

719k} A AY AW ol

AR, AHEA P9 2UEE JFEHE Fd2 Ade s
AR A U AAE ELHoR HUH
AbgALel A Bl A HFH AA 2

Al
gt} o5 Hs) AHEATE AHEE HHE W
AA Pk 4, 2 AFH AAe] @
-dlojg] 21 sdz wret 21 Adde 4 Abgart
AYE AM vehte 7 AL QA ojF A9, ¥4
B9, wH Y T& AY JFe 75E FPP
oA BAY =21 L& VIwtez AgAel AA 9
o 4%e FAE

=4, Hgdx 22 dde AR 39 U B4

e



g 43 dolHE nlgoz A&z ANES) FHd A
FH AA gl AdeA AT F e A& FEH &
ohoHgx R AR ARYe SsEy] A & =
FAME ZER20E FY REE AEEn Ao ZERa
v AWE FEF Y FEL vReE ¢ oy
dof Z=Foln, TE2T9 uigo] He FUHY FELS A
— B 5 44949 IF A THEN B oA A7} Foi4 Q&
W BE #8% T8t dEVkE 491, daAd AR §
1 BE dojie d94e dFoin 01%711 L 78
ol galA A-&Atel AA HFHRFH HHI dIHE

AFE A9 PAE FE2Hh

AA, AH 714 g A1 P4 Q77 HEol &
s dolgd AYH J|AgE HAE HEsA AEa
o AFH PYAE Este 7Ies FRIE B =EAA
€ dE2Y AdS &8ss C45 84S Adatn ot
e dolert ALgatel AA 9ol g HFH AA
YA dolelz AAstn denz zt diolHe A ¥
A& HePezq AFH 4AE 9% AF dolHg B
o JgaA 758 + A gk

dA, g9 A47= #2849 AFH AA d9ES H}
goz dAz Zjv‘-trﬂ AA ) gHE 2P + de A
g UEE Ve o

e AR 3314 371 #9 AA7IAA BEE A
TE 7ML AFH 449 PNE gl 2HES
=9 doly Azae Ayt F AJdM B¥E AF
8 AF e PH7t A}-E2pete EHXJ o AHsA 2@ 2
B zAetd 4 A9 HNE GAEE J=9 folH
Aol A Hul, 4G dolHE HEo R A
714 gt AR AREA AFE gt dh

o

4 HGZ FE HY A™

2 =RodMe 2ot FgsA AR AFES e
il HFH AAEC] HEA e & A dHE F
Ed7] flste 2gA *xE A¢EH F, WA AM4a o

HITEE FED AGHN 7IHEE 718t H8H ME HlY X 85

9 EUEERH FAY doHE HgR 8 dAo] A
48 F e YHo2 HYsate, 22 wo| ko A3
o o olFA AYstE dlolElE nigog AFEH A
o P& AAs}= AHES FEUL

HAFE AA9 YHE A3 U 1949 low-data
Hel7)e AR 39 ZYEZE A low-dataE 24 )
olzof Ag@Th A4 wojxd AR dHAE HA
gz 8 dzA F8 AYge 834 87 YA
ZEZO0A 2olE Ad(fac)F A o2 H@sorsit). 1
HBE 24 wolxde low-data HH7E F& A&
AR Pk AFE AAe HFHE AR (fact)FElE A
Fatn ok E3 ARH 714 g AWA dgE AL
29 AEkd P E 7oz AAd,

AFH AAe 95 FAAs] A% 2¢A vgz &
B @Ae A dojxd AMdE AW ALEAR AA 9 §
A THRoz AFE AEze HFH PAE niygoes
SutE ATE AAY YAE F2 oldle age A
4 wojxd AGE AMdH FHE wgos A&ty A
ZA oo oig 6l AFH AA PYE FEHA
< HoAEr

F, gz 38 AY Ao “Algzte] AA 7} Aot &
ojert gt ALY AA P9 st dFPoE Folew y|
gz FE AGAFe xAHo)xo] A AN FHE
& ol g3t AFEH AA YAE FE3 oY F8
Aig vtgoz “ALEA AFJL e BOR ojFsy A
F @ e AFE AAYHE 29 B = AE
2HHQ F2 GAS A5 93 “l"’ FES B
et 4ge 2 =EdA Agsls 274 H4d
gz 223 A4 7|8t F24 dis) %}0}5'_3’— o}t 7)
HE ug oz AAuolo XNFE AN FHESL o) f
o HFE A4A o PHE FE8= AHL A

41 d|thx £
QuHoz wed ML Ao] Folxw 1o wa
Az Aot £293, old@ Ao et = che A2

l ZiEE| 245 Alo} } AMBX A Yo 4™ e
Helz 2

e BEl x el &4 | Aex 2A xoz
Hags *} olE5t04, B BICH

Interdistance(cobj 1, uobj 1,

Interdistance(cobj 1, uobj 2,

Interdistance(cobj 1, uobj 1,south, 1) | move_comchar(east, 1) : -Interdistance(ComCharUserChar, north, N), N>1.
move_comchar(west, 1) : -Interdistance(ComCharUserChar, north, N), N>1.

south, 1, east, 1)| move_comchar(south, 1) :-Interdistance(ComCharUserChar, north, N), N>1.
Interdistance(cobj 1, uobj 2,south, 2) | move_comchar(north, 1) :-Interdistance(ComCharUserChar, north, N), N>1.

south, 2, east, 1) ﬂght (ComChar, UserChar : -interdistanceComChar, UserChar, Dir, 1).
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