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Game-Tree Search Algorithm
Based on Realization Probability

Yoshimasa Tsuruoka!  Daisaku Yokoyama' Takashi Maruyamaf
Takashi Chikayama?

t Faculty of Engineering, The University of Tokyo
! School of Frontier Sciences, The University of Tokyo

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 algorithim 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, tlus algorithin 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, /] D — FOEBIER
double min_realization_probability, // ZEIRMERDEHME
int alpha, int beta, Move& best_move)

/! EBERHEMEL T 0 - 726 R
if (realization_probability < min_realization_probability)
return leaf (shogiban);

// FBLUFER (A, 2hEhofE L FICEBHERLTS)
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++) {

/] EBLFCEDD

shogiban->move (move [i]) ;

/] BADER

/! BREOERESRICELFOBBRERLEHT CTEBFUHL

/] GHEEZEHRT 0L PEELD ST %O T Null Window)

Move dummy;

int eval = -search(shogiban,
realization_probability * move[i].transition_probability,
min_realization_probability,
-(best_value+1l), -best_value, dummy);

if (eval > best_value) {
// ERAAE % EHT L 72856 3 BRHESR 0.5 THER
eval = -search(shogiban,
realization_probability * 0.5,
min_realization_probability,
-beta, -best_value, dummy);

}

/] FBLFERT

shogiban->reverse();

if (eval > best_value) {
best_value = eval;
best_move = move[i];
if (best_value >= beta)
return best_value; // BF v b
}
}
return best_value;

}
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