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An improvement of the learning speed through Improved
Reinforcement Learning on Jul-Gonu Game
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Abstract

It takes quite amount of time to study a board game because there are many game characters and different stages are
exist for board games. Also, the opponent is not just a single character that means it is not one on one game, but group vs.
group. That is why strategy is needed, and therefore applying optimum learing is a must.

This paper used reinforcement leaming algorithm for board characters to learn, and so they can move infelligently. If there
were equal result that both are considered to be best ones during the course of learning stage, Heuristic which utilizes learming
of problem area of Jul-Gonu was used to improve the speed of leaming. To compare a nomal character o an improved one,
a board game was creafed, and then they fought against each other. As a result, improved character’s ability was far more
improved on leamning speed.
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procedure Q_Learning
{
Find Max from QTable
Select player character action from
QTable
generate random
(08 2) a|Ln} Mot 2ro| =T|MElRl ZSZAEY Move player character
Move enemy character from e_action()
2pztel Sews 4o e AAE Wel)
77t gas ARAE 2ol RgelN e S i (catch)
M7t AR Sawo] 2 we= 7+ A Generate plus reward
SoAe] AEE 2 9l A4 = salek AL A if (be captured)
S <L 2 T »T umT & TTH A= AL .
daA Bk 20 sl 2A7]d= RAE Generate minus reward
R . —<-"0 T o =
tolE 7} WA ol £ HEs XA Hrh Update QTable
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procedure Q_Learning
{
Find Max from QTable
Select player character action from
QTable
if (all player action is Equal)
if (two character is each other near)

if (White_y[0] > White_y[1])
move to up
if (White_y[0] < White_y[1])
move to down
if (White_x[0] > White_x[1])
move to left
f (White_x[0] < White_x[1])
move to right
if (no action)
generate random
Move player character
Move enemy character from e_action()

if (catch) Generate plus reward
if (be captured) Generate minus
reward

Update QTable

-

(2 4) Helste Ym2lE
4. 43 2 2%
o] &, Ay % o Y W

Z]

3] :

Bl 372 5 x 5 o|EZ 2579 Az}
o 2] AN & o s}

@O
off 4o o> o

ST AsletE HAJACBE #A o] gl

o Moo
O
e
i
lo

A HAe] AHO R ol EI s AA Yo, A
o T XA FAE s ZEIY
=)o} Stk
(% 2) ct=dsiskgolMel Alsdnt
o
_ © vl
ge~_ a5 | 94 . 5 i
A %
500 59 19 40
1,500 186 41 145
2,500 3% 194 202
3,500 655 43 212
4500 907 715 212
5,500 1089 977 212
1200
1000 —+—
<+ 800
W
=
o 600
400
200 + /
0
o o o o o o
(=] o o o o o
B ‘ 2| g ‘ 812 ‘ 2
SR IPN
(32 B) EEUstsBoIMe Mazt
(#2) oA B & 5 Qo] FaeksS sE
B3 AUk 07 FAYFE L2 olE B o)

5= olEly HE5ts (10233)




3) oA B

-
It

(

aro] FA | 15008] ol A 42

2 Te A

o}

o

—

0

A
oW

oj
™

A

)

o

X

o

oo
o
B
Md
uy

.

k)
__OT

o} 7o) =

-
k=2

S T
T

71 9]

g5 TjRolnE, B

of

)0
)

s A zole

e

¢+

o
2|

Mo

[e]

7+ A

%

o]

X

o ol

o)

w
Ajm
or
o
=
o)
NF
Mﬂ
g
Mo

—

O

¢

N

Al wj

1

.

3, 35003] ol M =

=

=

Fol 7} Zol

A

L

ke AL B 4 92, 45003 o A

250038 ol A
o]} zte

3}

el
nes
|
—
o
o
P

357t 2ol & el f5Eth

X

25003] of] A
%

pm
N
) wr
B =
4
gl
~ o
o
S
X0 o
S
= W
S o
T
e Ar
T

N ES
olEo A%

i Al el A7t

] A 2t
Zaejee] dxelch

=

=

kS
013
5T

=37

o

a7 AY

3D AP SERIAA] &
I R

L AT Al En

Melere] 2pEahiq)

o~
-

itk AHYE ] A
oA ol AF=HA FUth

5.

o uj

31
42
42
42
42
42

z
53
291
550
815
1086

1349

RHE
K

84
333
592
857
1128
1391

T
Lot

Az
ol K

500

1,500

2,500

3,500

4,500

5,500
1400
1200

4+ 1000

= 800 |
600 -
400 |
200

<o

=
[}

el
L,

Md

<+
W
{0
iior

2009. 6

14




B0l S

S o 729
Sa £45 Rounh 2ed B =Ea
o) 23k S A E Y Bho] At

3 Seswst AP & F

FHE S do] A5Ho & §HojeA ¥
A57) 98, REAYS Azste] ve7tslshs
07 gXol= Suwy ANE FeHS A8
& a2 wwahgich

AR AT B Asletrd DR AAE Do
O Ze sast GA4S IS O AU

H 3 Ed

[1] Richard Sutton, Andrew G. Barto, "Reinforcement
Learning : An Introduction”, MIT Press, Cambridge,
MA, 1998.

[2] Imran Ghory, “Reinforcement learning in board

games.”, available at
http://www.cs.bris.ac.uk/Publications/Papers/2000
100.pdf, 2004.

[3] Nee Jan van Eck, Michiel van Wezel,
“Reinforcement Learning and its  Application to
Othello”, available at

http://www.few.eur.nl/few/people/mvanwezel/rl.ot
hello.ejor.pdf, 2004

[4] Steve Woodcock, “Game Al : The State of the
Industry”, Game Developer Magazine, 2000.

[5] A+, “Ad 550l 5047, 51, 1996

[6] -7, “FElvhel &= 0], 54, 1996

[7] &5, “Aed LFAd gk A, A Akt
=, 3t ek, 1998

[8] Steve Rabin, AI Game Programming Wisdom 2,
Charles River Media, 2003

[9] Steve Rabin, Al Game Programming Wisdom,
Charles River Media, 2002

OMA2=HOD

Al 2 2(Yong-Woo Shin)

199013-1993 (FHHRE Z4H

A AL oAb
A AATEFANLS AE9Y

E-mail : ywshin@dima.ac.kr

19801
1982
19873

198813~ & 7|

E-mail : tcchung@khu.ac.kr

199413-1995'd Z2]ehA AlYz 2w
19961320003 LGH|o|F SlE|ulAde
2000:3-AA] Fopdoetist AldolUrlo]dAE w

A Ej £(Tae-Choong Chung)
Aghshn AAFEsta} (34
s 1ed AT (B
A lesl WATSHAE (FS)
1987:3~1988%3 KIST A]2~8]Z8HAlE]

2004 Atk AHE T} ASA2DHT (ERER)

Wik AYZ2 T, dHolErteld, JEAle

Heedrel

BN AR AT Wy
AL ZIASHE, B2, AF, oolHE

etz QIHY HEst3| (10339)

15




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


