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A Method of Tree-Search Extension Using Deviation Values
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Tokyo University of Agriculture & Technology

Abstract.

We propose a method of game tree extension in which the deviation value of temporary
evaluation value of the position was | used to determine tree depth.  The system
calculates the deviation value of each node from its temporary evaluation value, and
determines a cost, which is a function of the deviation value and gives the depth of the
sub tree under the node. This method can control the depth of the search of the
descendant of a certain position dynamically automatically by using relative advantage
in the brother position of it. ’

A learning process determines the cost function, where we used a genetic algorithm in
which the functional form evolves. ‘

This method was implemented in the shogi in this paper. The program that has this
mechanism needed only one-quarter computation time to have the same strength as the

usual program.
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int dev_alphabeta( POSITION *position , INT depth , INT alpha', INT beta ){

POSITION plI;
INT d[l;

if( depth <= 0 ) return terminal_evaluation( position );

p <- generate_next_positions( position );
temp_evaluation( p );

sort(p );

d <- calcuate_deviation_values( p );

max = alpha;
for(i=0 ; p[iJl=NULL ; i++ ){

=-dev_alphabeta( p[i} , depth — f(d[i] ) , -beta , -alpha );

if( x > max ) max = x;
if( max >= beta ) return max;

}

return max;

(*) FIRST-CALL: dev_alphabeta( &root_position , DEPTH , 00 , 400 ) -
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AMethod of Tree-Search Extension Using Deviation Values

The number of the search situations

28 game

38 games '

Dev-Extension Basis Sexy-Al

39531572 161412856

32 games

60 games

34 g

72 games

ames

39623894 161873234
79155466(24.5%) | 323286090(100%)
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