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Most of the state-of-the art computer shogi programs adopt variants of the fixed-depth mini-
max search algorithm. Although many drawbacks of the fix-depth search have been pointed
out, the algorithm is still considered to be the most practical one for computer shogi programs.
In this paper we propose a new game tree search algorithm based on realization probability
instead of depth. Realization probability of a certain node represents the probability that
the moves leading to the node will actually to be played. Thus, this algorithm spends little
computational resource on unrealistic moves, resulting in more effective search. We provide
experimental results showing that this new algorithm performs significantly better than the
fixed-depth search algorithm and its performance gain is equivalent to speedup of more than
5 times.
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int search(Shogiban* shogiban,

double realization_probability, //
�+W��|Þ���W+G��"�"�

double min_realization_probability, //
G��"�"�[W���~

int alpha, int beta, Move& best_move)

{

//
G��"�"�F����~^E+h
	ab|K�� º;»

if (realization_probability < min_realization_probability)

return leaf(shogiban);

// p ICq�x�S  ¤��Vi�To�������cW p ICqai����"�!�^E%�����
Move move[MAX_NUMBER_OF_MOVES];

int num_moves = generate_moves(shogiban, move);

int best_value = alpha;

for (int i = 0; i < num_moves; i++) {

// p ICq�E�����n
shogiban->move(move[i]);

// ��� W�:�<
//

��Ç�È[W+G��"�"�oi p ICqaW����"�"�^E��>�|���
 �½�¾�¿[I
//

 \�]"~^E�!�"c�Vn$#�}��%#FE%��#
��n�Ð���`�W!¦
Null Window

�
Move dummy;

int eval = -search(shogiban,

realization_probability * move[i].transition_probability,

min_realization_probability,

-(best_value+1), -best_value, dummy);

if (eval > best_value) {

//
\�]"~^E�!�"
I+K-�"�>s&���"�"�

0.5
¦��;:�<

eval = -search(shogiban,

realization_probability * 0.5,

min_realization_probability,

-beta, -best_value, dummy);

}

// p ICq�E�'c�
shogiban->reverse();

if (eval > best_value) {

best_value = eval;

best_move = move[i];

if (best_value >= beta)

return best_value; // ( t>åa×
}

}

return best_value;

}

)
2:
G��"�"��*�Ê&+��iF�|n%:�<>=�?>@>ACB"D
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�  ��
	 � � F²{�>� �"�
� q 10 � 177 21 2 0.894� q 2 � 116 82 2 0.586

 ��� *�Ê&+��%N"O�P"Q�D�W �  ��
	cs � q 10 � �

�
��� ������� �����
��� ������� �����
��� ������� �����
��� ������� �����
����� ������� �����
����� ������� �����
����� ������� �����
����� ������� �����

� � � � � ��� ��� ��� ��� ��� ����! 

"$#
%&

')(+*�,!-/.
021 �! -/.
031

)
3:
:�< �|Þ���W �4�

G����"�FiF��n6587 ��9 s+T � 	�W�5:7 ��9 ¦�T&G����"�oW��+~^E 0.25 ; IU���£¬��!y&i��a�À_a`�b�K�d

3.2 <>=@?BADCFEHG!IKJMLONQPSR!TVUXWZY\[^]D_a`
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Io¬��Fno�;y&¦!T ��� *�Ê&+ ��=�?>@^ACB"D�y+¤��hg
i^E��anV�c�-i[I�KÕ�W!¦�§�n&d
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cF¦�s�TFN"O-M/tFW+M:u # �

21
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{O�H|
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3
i����
�!�^E��c��d&G"_
���[s�T

PentiumIII 1GHz
¦�§�n-d>�6q+T��
��y�Õ�i �  
�
	oE � q 10 �y�I%�O���^E%_a`cb|K+����T!G��"�"�
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	>Ee"]@�Vi^� ; �Fi|�Vno�;y&i��)�!�Fno�;y-�z|
#cn&d)

3
i�TO�
�8y�Õ+i � q 10 � ¦����^E%_a`�b|K �VW+T�:�< �|Þ���W ��� Ef�c��d �|Þ � ©>s � ÇaE��JI��W+�p�F¦�§�n&d!G����"��*�Ê&+ �iF�|n�q�Îo¦Vs�T ��� *�Ê&+���y���m���#�`
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	  � � Í��"©
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346 23 419 20

802 25 1510 22

2103 31 5044 23
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3
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2000
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