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Dots and Boxes game base on UCT algorithm
ZHU Liangshuang, WANG Jingwen, LI Yuan
(School of Science, Shenyang University of Technology, Shenyang 110870, China)

[ Abstract] Monte Carlo tree search (MCTS) has been successful in many perfect information games. In this paper, UCT( Upper
Confidence Bound Apply to Tree) algorithm is proposed, which combines UCB formula and Monte Carlo tree search algorithm.

Meanwhile combined with situation assessment, the selection of nodes for evaluation by UCB algorithm is conducive to find the
optimal solution of the current situation faster and more accurately.
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Fig. 1 The board of Dots and Boxes
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Fig. 2 The process of UCT
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FunctionUCT( Node rootNode)
currentNode = rootNode
while( currentNode e T)
lastNode = currentNode
currentNode = select( currentNode) // &
lastNode = Expand(lastNode)// §" &
R = playSimulatedGame(lastNode) // T4
while(currentNode e T)// J2 i f&#%
currentNode = backPropagate( R)
currentNode. visitCount + +
currentNode = currentNode. parent
return bestMove
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Fig. 3 Dead grid and dead tree
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c(G) = size(G) - 4« long_chain - 8 % loops + tb(G) ,
(4)
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0, G has no chains or loops;
8, G has one or more loops;
th(G) = .
6, G has one or more loops and 3—chains;
4,  otherwise.

T—J7 I AR TR, BT B &
G Y control_value ( G) >2 3 BUE AT T — 464, B
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Functionvalue( )

if control_value = 2 then value = control_value. ,

if control_value = 0 and
G =41 + (anything except 3 +3),

then value = 0.

if number of 3 — chains =0, or if number of 3 -
chains =1

and size(G) = 3 mod 4, then

if control_value + number of 4 — loops = 2 then
value =0,

1,2,3,4 according to whethercontrol_value =0,

+1, 2, +3,4 mod 8.

if control_value + 4f < 2 then

if Gis odd then v =1 resp. 3 if fis odd resp.
even.

if size( G) = 2 mod 4 then value = 2.

if size(G) = 0 mod 4 then value = 0 resp. 4 if

number of

4 — loops is odd

resp. even.

in all other cases, value = 1, 2 as size(G) is
odd ,even.

return value
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Tab. 1 Table of comparative results

BRmE/s UCT EMER/%  UCT+i EEIERMER/ %
5.00 21.02 79.98
10.00 16.15 83.85
15.00 12.13 87.87
20.00 8.21 91.79
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