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Design and Implementation of 9x9 Computer Go Program HappyGO Base
on UCT

Student: Yung-Le Wang Advisor: Dr. I-Chen Wu

Degree Program of Computer Science
National Chiao Tung University

ABSTRACT

Only basic Go knowledge is needed to implement computer Go
program based on UCT algorithm. This feature provides another method
that is different to traditional Go program to design and implement Go
program. Using UCT algorithm is one of major methods to implement Go
program. In this paper, we give detailed information about how to
implement a Go program, HappyGO, based on the UCT algorithm added
with some Go strategies.
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2.2 Bandit Problem (33 F*48)
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1
X s s2i=1 X, (2)
L s &

L Xi: XJT(n) » () A% 'r'ﬁ\g‘%%tfﬁ'léém’kgi

11

—\\



2.3 UCBI

£-4 % p %5 F B 42 (K-armed bandit problem) 3 *ApFfF p o 4742 o
Peter Auer % % 3& 41 UCBI[T]fe & Wt > 258407

574 2log n
X+ [Tem @

X5 j o BenTofm > T(n) 4% | B BRplEa=lcon o) B E D
FARPROR TR o MO N (D NE B A S BRT T - BAEE LRROE R o

2.4 UCB1-TUNED

Peter Auer F Pt It F= 3§ % 4 % i i ¢n UCB1-TUNED[ 7]pe ¥ v >
UCBI-TUNED 2 {8 4o

1 F 21
V) = ((T5=X) - Kot JEt (4)

2 logn . 1
X; + \/%mm {Z;\Ij (Tj(n))} (5)
FONG)nEh A B BT - BALEE KRR E

2.5 UCT ;#% & ;%
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2.8 RAVE(Rapid Action Value Estimation)

RAVE ehi &4 H97F F L4k % - £ (all-move-as-first)[12] > #F -
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g ahx Bk 2 &5 N DG S o B g9 e B
VAR Z A g B 2 G e q = B hZ u TR RS o Bl oo
® AR DTSRI o RS 2 TR S DL RPN F AN

class GoStone {
int m_color; // 0(z &) 1(2#) 2(9 #)
int m_xIdx; // X A&
int m_yldx; // Y A&t
bool m_isBlackCandidate; // & F 5 2 L enigiE
bool m_isWhiteCandidate; // & F 5 v #enfdEH
int m_eyeType; // 0(2-p%) 1(E p%) 2(Hp%)
int m_lineNo; // 3 #7 A
class GoStone *m_sibling[8]; // % &l 8 B+
class GoStone *m_nextPtr; // - Bite e+ - B3
class GoBlock *m_blockPtr; // #t/it e
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class GoBlock {
int m_liberty; // % #
int m_nodeNum; // #3F & #
int m_eyeNum; // P% i i #ic
int m_color; // B¢
int m_closeAreaNum; // #t B % 3 i #ic
class GoStone *m_startNode; // #8 % - B+
class GoStone *m_tailNode; // {#8 s fs - B3

b

3. #iE
HEERNY EFHOPF2 - BP0 23 3 29 A RPTHRBHEPN 3
4T

class GoBoard {
class GoStone:m board[9][9]; // #tiz ¥ #75 #+
class GoBlock m.blockArn{8L];/ // 28 L5
class GoStone *m.candidateArr([81]; // iEiE # "L 7|
int m_kmVal; // BEPR
int m_blockNum; // B %@ i * 8 ¥
int m_candidateNum; // P o fikiE 5] ¢ iz E ¥ B K
int m_curPlayNo; // B m & T &% £ 33
int m_deadWhiteNum; // ° ##H B~ {3 #ic
int m_deadBlackNum; // © ##H B~ 2 1B #Hc
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