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ABSTRACT

Computer chess-playing is an area of artificial intelligence research. Most of the
time, it focuses on the design of chess-playing software to play games with complete
information in which all of the players know the other players' preferences.

Chinese dark chess is an incomplete information game with probabilities, which
is not the same as complete information games, such as chess or Chinese chess. If we
use conventional game-tree searching techniques to play Chinese dark chess, then the
number of branches will be very large because there are lots of moves for both “dark
pieces” and “bright pieces”. Hence, it is impractical to generates all possible moves in
a given board position in order to find a good move.

During and after participating in the competitions of ICGA 2010, TAAI 2010 and
final project of NTU game theory course, we found that today most state-of-the-art
Chinese dark chess programs, including those developed by NTNU, NTU, and NDHU,
still could not play well in moving the “bright pieces” or flipping the “dark pieces”.
Due to this phenomenon, most of the Chinese dark chess matches result in a draw even
if one player has a large material advantage over the other.

In this thesis, we propose some approaches to fix the problem. We provide a path
tracing method to compute more accurately the influence among the chess pieces
according to their walking distances.

The experimental results indicate that our program "Black Cat" obtained a
winning rate of 56.0% against the program "Dark Chess Beta" which won the Silver

medals at the ICGA 2010 and TAAI 2010.

Keywords: artificial intelligence, Chinese dark chess, incomplete information game
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function MINI-MAX(N) is
begin
if N is a leaf then
return the estimated score of this leaf
else
Let NI, N2, .., Nm be the successors of N;
if N is a Min node then
return min{MINI-MAX(N1), .., MINI-MAX(Nm)}
else

return max{MINI-MAX(N1), .., MINI-MAX(Nm)}
end MINI-MAX;
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function MINI-MAX-AB(N, A, B) is ;; Here A is always less than B
begin
if Nis a leaf then
return the estimated score of this leaf
else
Set Alpha value of N to -infinity and
Beta value of N to +infinity;
if N is a Min node then
For each successor Ni of N loop
Let Val be MINI-MAX-AB(Ni, A, Min{B,Beta of N});
Set Beta value of N to Min{Beta value of N, Val};
When A >= Beta value of N then
Return Beta value of N endloop;
Return Beta value of N;
else
For each successor Ni of N loop
Let Val be MINI-MAX-AB(Ni, Max{A,Alpha value of N}, B);
Set Alpha value of N to Max{Alpha value of N, Val};
When Alpha value of N >= B then
Return Alpha value of N endloop;
Return Alph
a value of N;
end MINI-MAX-AB;

®] 2-8 MinMax-Alpha-Beta % ;& & i 1% #48
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int nega-Max( int depth ) {
1f ( depth = 0 ) return evaluate();
int max = -00;
for ( all moves) {
score = -nega-Max( depth - 1 );
1f( score > max )
max = score;

}

return max;

B 2-9 Nega-Max % /7 & 2 & £245

12 Nega-Max 2554 B = eh Alpha-Beta #& 7 5 % > § o fcf 3 B S @i
BT R G > RS BOEAE 0 T f o SRR T o R e G
"B R ETEDT) ALK S R T Min-Max A5 5¢ sh Alpha-Beta 308 i K i & o
Bt BRELETAN L A o T RAENE L HF -

Nega-Max-Alpha-Beta &% /% & /2 /& #5245

int alpha-Beta( int alpha, int beta, int depthleft ) {
i1f( depthleft = 0 ) return quiesce( alpha, beta );
for ( all moves) {
score = -alpha-Beta( -beta, -alpha, depthleft - 1 );
if( score >= beta )
return beta; // beta-cutoff
if( score > alpha )
alpha = score; // alpha acts like max in MiniMax

}

return alpha;

] 2-10 Nega-Max-Alpha-Beta 3% /% & % & #e48
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