000oooooog Vol 51 No. 11 2021-2030 (Nov. 2010)

2021

goouobuooooobod

0O o o o> g g o ogft

ooooooooooooooooooOoOboOboOoOo0oOooooooooooooo
gooooooooooOoOoOoOoOOOO00OO0o0oOooooooooooODOObObODbDbD
000 1o000o0o0oooooooooOOOO0O0O00000000DOO0ODODO
goooooooooooboOoboboooOooooooooooboooOoOobObObOOoOoOog
gooooooooooOOoOOoOOoOOO0O000oooooooooooOOoboboboOoO0o
goooboo0oooO0oOoO0boOoO0oOoO0oOOOO0OO0OO0OOO0OO0O0OO0OOO000O
gooooooooooOobooOo0oOooooooooooooooOoOoObObbOOoOnd
goooooooooOoOoOoObOOoOoOoOo0oOoooooooooOoOOOCbOOObOOoOoOo
goooo0o0o0omOooooo0oooooooooooo0ooDObo000ooobo
gdooooooooOoOoOoOCbOOOO0OooooooooooOooOOoOObOOOoOoOO
goooooooooooboobooooooooooooooDoOOOObObbOOOO
g00o0o0o0oooooooOoOobOOo0O000ooooooooooOoOO0Obb00o
gobooooooooooooooooobooooooobooooooooooon
gooooooooooOobooOoOoOooooooooooooOoObObObObObOOoOo
ooo

The Realization Probability Search Based on
Search Results

YosHIKUNI SATOT1*! and DAISUKE TAKAHASHIT!

In this paper, we propose a realization probability search algorithm based
on search results. The realization probability search is one of the search algo-
rithms attracting much attention in the Computer-Shogi area, and it is used by
many top-level programs. This method determines search depths according to
probabilities of moves obtained from game records by professional players, and
searches deeper for more probable moves. The realization probability search is
an efficient algorithm, but it is considered that it still has room for improve-
ment because probabilities of moves are fixed at any time. We improved the
realization probability search by using the search results. In our method, prob-
abilities change according to the rest of search depths and heuristics obtained
while searching. In the result of our experiments, our program based on the

proposed method is superior to existing methods.
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Fig.1 Example of the realization probability search.
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Table 1 Experimental environment.
CPU Xeon X5355 2.66 GHz
ogo 2GB
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Table 2 Experimental environment (in learning).

CPU Core i7 920 2.66 GHz
ogoo 12GB
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Table 3 Number of nodes that can be searched in one second.
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Bonanza oo
oooo 149,243 338,868
gooooo 120,340 282,189
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oooo 2 111,881 279,822
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Table 4 Effect of using information obtained while searching.
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Bonanza 289 0 206 O 5 000.583
oo 266 0 203 0 31 000.5670"

05 020000000000
Table 5 Probability of moves in Fig.2.

oooo ooooo ooo
ooo oo ooo oo
1 A 200 0.555 A 200 0.594
2 A 200 0.422 A 200 0.395
3 A 400 0.255 A 400 0.373
4 A 300 0.193 A 300 0.259
5 A 100 0.192 A 100 0.218
6 A 500 0.178 A 400 0.145
7 A 200 0.173 A 200 0.142
8 A 400 0.166 A 100 0.140
9 A 100 0.165 A 400 0.118
10 A 200 0.142 A 400 0.102
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Fig.2 Example of using information obtained while searching.
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Table 6 Effect of using probability according to the remaining depth.
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Table 7 Probability of moves in Fig.3.

oooo g0 1000000000000 oo 7oooo0o00oooooo
ooo oo ooo oo
1 A 700 0.649 A 900 0.679
2 A 500 0.368 A 300 0.241
3 A 300 0.333 A 400 0.233
4 A 700 0.276 A 900 0.201
5 A 900 0.192 A 100 0.177
6 A 100 0.156 A 500 0.149
7 A 400 0.097 A 700 0.137
8 A 600 0.085 A 600 0.093
9 A 700 0.073 A 700 0.087
10 A 800 0.072 A 700 0.078
9 8 7 6 5 4 3 2 1
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Fig.3 Example of using probability according to the remaining depth.
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Table 8 Effect of using both search results and records of professional players.
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09 O0OOOoOOOogoogoo
Table 9 Results of games with the program using the brute-force search.

gooooo
oo
Bonanza oo
gooooo 287 0 2070 6 000.5800° 2790 1720 49 000.6180°
oooo 1 3250 1720 3 000.653 289 0 164 0 47 00 0.6370°
gooo 2 3120 178 0 10 OO 0.6360° 291 0 153 0 56 00 0.6550°

010 O00O0O0O0O0OOOOOOOOO

Table 10 Results of games with the program using the realization probability search.
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oooo 1 2900 2090 1000.5810° 262 0 218 0 20 0 00.5450
OoOooo 2 | 2790 2180 3000.5610F 243 0 211 0 46 000.5350
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Fig.4 Improvement of winning ratio according to using deeper search results.
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