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ABSTRACT

Although the history of the game of Go is more than 2,500 years, the theoretical
studies of Go are still insufficient. In recent years a lot of studies using Artificial
Intelligent(AI) have been conducted, but they do not provide the prominent theoretical
reality. We applied Principal Component Analysis(PCA) to the professional Go openings,
which are the early stage in Go, to analyze them especially focused on the Go game
records of the professional 9-dan player Lee Sedol who is the world’s top professional
Go player. The results showed that among the 361 eigenvectors the 48 most significant
eigenvectors capture most of the variance (99.9%) and the 30 most significant
eigenvectors enable to possess 90.5 percent of the total variance. This result would be
expected to considerably contribute to pattern recognition research of the professional Go
openings in the near future.

Keywords : Go openings(¥53¥4), Principal Component Analysis(FA]#%4)

Received: Feb. 12, 2013 Accepted: Mar. 26, 2013 © The Korea Game Society. All rights reserved. This is an
Corresponding Author: Byung-Doo Lee(Sehan University) open—access article distributed under the terms of the Creative
E-mail: blee026@korea.com Commons Attribution Non-Commercial License

(http://creativecommons.otgllicenses/by—nc/3.0), which permits
unrestricted non-commercial use, distribution, and reproduction in
ISSN: 1598-4540 / eISSN: 2287-8211 any medium, provided the original work is properly cited.

Journal of Korea Game Society JKGS |59



e
M
2
o

v QlF Ak ®iEd A diEF 2,500
Z3olA 7199 B =(board) AlYozE FAHS}
3 71]%1% gkl Al ‘v (Baduk) o] 2}
‘ol X (weiqi)’, LEAME
YU, A AAdeR F8&¥1
3(Go)’ O]E‘r[l]

Z

01

(Igo) &L
= 8o

‘j}? AL 3”74]
2 2ol "k
o] Hm uEo =
Z(strategy) 79 7}
AT & FANAY ofre
AT AL o7 d(tactics) 7N
st} miAuow Y|z B
o d9& HAF AHstes dAR -
and gote), A& (life-and-death) ¥ #H<e| Z7]
ds olafsfiof gtk

ofwl Al M= HhEE
o2 Ahol 1990 HEH £

f E

o\
rE’.
M

[e)

g

N
tjo
s
R

ol
-

v
ol
oX i 2
oL ko rlr & o x |o

_1

pig
w
[0}
=
=
(¢

N
==

R

x%_o_i

_IE ool

sla gow, F= 7)A 6—.L%(machine learning),
B Aol Z(complexity  theory), ZgAdol&E
(combinatorial game  theory), <A|A#]st

(cognitive psychology) #oFollA A A Ao 2 vl=
< o3 drH2) & 4=, Rk EdivlE A
A7 W (artificial neural network)

5 &3te] oln HFH vi59
SatA S em[34],
How dATHL
(Monte-Carlo simulation)S-
vk T
ZA digh Ate mXIE Holw,

2 dojguol~stEl  HYHERFE U
(pattern recognition)S &-§-3}o] Th&
Aol 2RAQA FF HED
w42 [Fig. 1139 2ol
S
A

Z3A el
< o FFo] TRV
FHkde A 27
ZH L2 %ﬂﬂ

ol g3l e

oj=iL SIHH5]. ﬁiﬂ\i

A

(RN
A h

Al

714

il
L=
=

94

o o

WS A B —
om o% & AW Fu o)F vEe £ U
A% ol W Felseh

}5‘

CaR-a

(.1)

0]
[Fig. 11 A numbered opening game(1~31)

e J,].;G”oi w
XAe] AR Qlsle]
=g w$ oH

BEEA(PCA)S &
f7k(eigenvalue) ¥

(eigenvector) 2 CES ] 5 (principal
component)?] NFE AHHPI, o}

LS FE FarEAel dig AR e Bkt

Rl mleey |

ARz

L
T

Al
=

$24

al
=}

=<

Ton

2.1

oo

Az

iba]

[

201349 @A HF) Y 2 TEs|Al=
(34 2311, 17} 49)o]n],

2804
o] T oAlE 9

60 | Journal of Korea Game Society 2013 Apr; 13(2): 59-70



— Applying Principal Component Analysis to Go Openings —

A 20129 7y A4 1919 A4z A AAAe
= 2 4zl A4 7)Aol

A ool el R S 73 Fasi 3
2 ojtle] Frije] wel @ o] ulSe] glo]
wzke] defo] els] webd 47} 9] wolth

7 Al Hom 3 #8

Jor A

5 A9

% @k o F &2 A WEAE A F2 A
of FAElEE EAS A7 HEw, ol A
2 bshe ENY ARe BAsked Fad o
e @ olF falel olAE 9rke] 20124 Tl
9 34 A A RARH@IAD AP F
a4 Fom ojwe AF SRS AP ¥
2 A4kt

RS “5
FAREAL A9 A 9L B aA 99
v &3t g

| ¥ pE W] How P v
361(=19x 19719 8422 FA%E g7t Hct
(pl,l’ P19 m*s P1ag Pov

71 ERRE (i,5)°l

o
e
gl 1, wEo] gl A5

p‘,]"o/]
= A9ol= 09 gem At
2.2.1 WEEM 24

BHEA p (eq. DI} 2ol AE HA EA
(N=50)] i@ Fuge BFL Fel T 5
a1k,

2
[Fig. 21= H#FA
imshow() ¥
o] Hrt.

5
il
o
%
2 =
Lot il
=
o
il
&
o,
=
=
A

=PI P NG00 (O O =PI P NI

0.8
0.7
S
0.5
0.4
0.3
0.2
01

1234567890123456789

[Fig. 2] Grayscale Go board map of the mean
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serial position selection
player | rank
number (x,y) percentage
1 301 (16,16) 84%
2 74 (17, 4) 44%
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4 54 (16, 3) 30%
5 250 (3,14) 26%
6 53 (15, 3) 24%
1 289 ( 4,16) 66%
2 61 (4, 4) 50%
white 3 264 (17,14) 40%
4 60 (3,4 30%
5 79 (3,5 24%
6 188 (17,10) 22%
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itern 2 (Ad) 2680 54.286 822 B7R
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rank Pearson Correlation 1 a7
Sig. (2-tailed) .aon
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[Table 7] Descriptive statistics
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