Jobooobooobuobuooobooboon

O o o of

O o o of

O o o of

gooooO0oooboOoOo0oooOoO0O00bOOoOO0OO0O0O0OOO0O0O0O0O00000

gobooooooooooboooooooboooOoOOOObOOObOOoOoOooooooooooo
gooooooooboooooooooobobooOoOoooooDooObbD

goo0oooOo0oooOo0oO0bO0O0O0O000O0C0O0O00bOO000OO0000OO000b0000O0
gobooooooooooooooooooobobooooOoboboOoooooooooooooooo
goooooooooooooooooooooOOOObOObOOObOO0OO0O00ooOoOoooooooooo

gooooooooboooooooooooo

Dynamic Move Generation in Quiescence Search, Using Information of Game Positions

SHOGO TAKEUCHI,* TOMOYUKI KANEKOt and KAZUNORI YAMAGUCHI t

This paper presents a framework for a dynamic move generation in quiescece search, using information

of game positions.

In order to obtain stable evaluation, quiescence search is introduced in chess-like games. Generally, cap-
ture moves and check moves are generated, however, it is not known that what kind of move shuould be

generated.

In this paper, we prepare check move generator, using predictor of threatmate, as an example of dynamic
move generator in Shogi. Our experiments showed the effectiveness of dynamic move generation in quies-
cence search, and showed that the effective moves in quiescence search are different by game phase.
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Accuracy  True Positive  False Negative
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e Capture: O DO OO

e King: OOQOQOQOOOd

e Escape: U UIDODOODOODOODOODOO

e Promote: 00000

e SKEP : SEE, King, Escape, Promote U 0 0 0 00 [
e Check: 00

e Threatmate: DO O OOODOODOOOOOOOO2

goooooooobooobooooo

000000 SEEQO Capure DO DO ODOOOOODO
00000O0000O000bOCOO0OU0OOOOOOSEE
0 O Stataic Exchange Evaluation 0 0 0000000
goooooo

s http://gps.tanaka.ecc.u-tokyo.ac.jp/gpsshogi/

oo http://gps.tanaka.ecc.u-tokyo.ac.jp/gpsshogi/pukiw

php?0penShogilib

02 000000000000
program average std.dev

Check | -1,467.41 182,957.99
Threatmate -1,286.51 190,128.08

SEE, Check -140.65 87,127.92
SEE, Threatmate -70.29 89,809.63

#nodes
674,805
119,078

2,015,238
1,456,588
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program average std.dev #nodes
Eval | -2,433.47 199,156.38 83,631

SEE -27.73 91,671.75 729,561
Capture 490.43 77,737.00 2,580,038
King 361.77 179,778.89 411,554
Escape 1,549.51 140,139.31 7,248,201
Promote | -3,717.29  228,665.21 595,642
SKEP 770.57 58,271.28 24,671,407
SEE, Escape 331.58 70,370.71 12,759,303
Check | -1,467.41 182,957.99 674,805
Threatmate | -1,286.51 190,128.08 119,078
All - - 976,379,285
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program total opening rest
Eval 189,382.12 220,138.41 184,151.29
SEE 101,149.59 84,969.95 64,248.63
King 178,104.66 193,898.38 149,782.49
Escape 151,701.28 134,384.09 101,810.33
Promote 260,466.35 200,792.88 142,326.39
SKEP 63,601.63 55,726.25 39,717.09
SEE, Escape 77,483.85 64,984.82 51,041.61
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program | #correct #qnodes
All 231 3,560,470,971
SEE 217 37,584,266
SKEP 234 208,309,850
Rating (top 20%) 242 208,348,181

gooobooooooooooooooooobood
gooad

5. 0000

goooooooooobooboooooooooboo

ddddddddoooooooooooooooooo

oooobooooooooooooooboooobooo
gooooooooooboobooooooobobooo
gobooooooooo
goboooooooobboooooboooooDooo
goobobooooooobooooooooooooo
goooooooooobooboooooooooboo
gooooooooooboooOoooooooooo
gobooboooooooobooooobooooOobooo
gooboooooooooooboooooooooboo
goooo
gobooobooooooooboooooooooDobo

gooooooobooboboobooboooboboboooo

gboooobooboboboooboobobogoo

gobooooooooobooooooooooooboo

gobooooooboooooobooboooa

o o 0O O

1) D. F Beal. A generalised quiescence search algo-

rithm. artint, 43:85-98, 1990.

2) M. Buro. Probcut : An effective selective extension
of the « - (3 algorithm. ICCA Journal, 18(2):71-76,

1995.

3) 00.0000000 KFEndOOODOO. O
oooo,00o000000000d 4, pp. 1840.

0o00g,2003.

4) 00,00,00,00.0000000000A0
gobooooboboooboo.o7000000O

0000 0000000, pp. -, 2001.

5 00.Yvss-OOOOOOODODODOOD 20000
00.00000,0000000000D0 5,0

10,pp. 1-32.0 000, 2005.

6) J0. 0000000 acos0O0OOODOO. O
oooo,00000000000 5,020, pp.

33-67.0000,2005.

7y 00,00,00. 0OO0O0O0OO0OO0OO0OO0OOO.
gobooooooooooboobooooon,pp.

48-53, Nov. 2004.

8 00,00,00.000000 probeut 0000
00000.00000000000,2005-GI-14,
pp. 9-15, 2005.

9 00000000000.00000000 0
0O000.000000,2003.

100 00000000000.00000000 20
0000.000000, 2003,

11) 00.00000000000000000 futil-
ity pruning 0 0 0. 0000, 47(8):884-889, 2006.
00000 00000000000000.



