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Application of Improved UCT Algorithm in EinStein Wiirfelt Nicht! Computer Game
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Abstract UCT (Upper Confidence Bound Apply to Tree) algorithm.as the extension of Monte Carlo search algorithm,
is widely concerned and applied to computer game system because of its strong robustness. EinStein wiirfelt nicht! game
is a new kind of game introduced in the domestic game competition in recent years,and the randomness and entertain-
ment of throwing the dice in the competition attracts the participation of the majority of scholars. From the perspective
of global optimization method, UCT algorithm was introduced to apply in EinStein wiirfelt nicht! game system. Firstly,
the UCT algorithm is further optimized by using the parallel computing method based on the current state of multi-core
computer. Secondly, the current winning factor (WINK) and the optimal node selection factor (UCTK) are introduced
to optimize the optimal relationship between the decision winning percentage and the move. Finally,a complete EinStein
wiirfelt nicht! game system is constructed. The winning percentage is improved by 25% by computer-computer game
with the game system based on the Minimax algorithm,a-f algorithm and Monte Carlo algorithm,and it has won the
champion in the National Computer Game Contest, which further validates the effectiveness of the algorithm.

Keywords UCT algorithm, EinStein wiirfelt nicht! game,Parallel computing,Balance optimization
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function UCTSearch(node)
n_b:=0
for i* = 0 to node. childNode. size() —1 do
n_b: =n_b+node. childNode[i]. n_b
end for
for i* = 0 to node. childNode. size() —1 do
if node. childNode[i].n_b=0
do v[i]: =infinite
else
v[i]: = —node. childNode[ i]. value/node. childNode[i]. n_b-+
sqrt(log(n_b) /(node. childNode[i]. n_b)
end if
end for
index: =argmax(v[j])
return node. childNode[ index]

end function
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function: multiThreadUCTSearch (rootNode, time, gNum, moveNum)
//REALNI 8] SRy B BR )
while curTime<Ctime or nums<_gNum do
rootNodeCopy: =rootNode
while rootNode not empty do
curNode: =rootNode
if moveNum>3 do
/B3 A E vk
ThreadPool. setMaxThreads(3,3)
childNode[ 3]: = ThreadPool. QueueUserWorkItem
(UCTSearch(curNode) smoveNum )
rootNodeCopy* = childNode
else
/ /L moveNum 4~ 7k
ThreadPool. setMaxThreads(moveNum,moveNum)
childNode[ moveNum]: = ThreadPool. QueueUserWor-
klItem(UCTSearch(curNode) , moveNum)
rootNodeCopy: = childNode
end if
end while
end while
end function
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Fig. 1 Profit statistics of different factor combinations
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