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Marchenko O.I., Marchenko O.O. Structure and criteria for classification of techniques for implementation and 

improvement of Monte-Carlo tree search. Basing on large information taken from various sources about Monte-Carlo tree search 
(MCTS) method, specific features of its behavior for various cases of usage, and implementation of this method for many 
applications, the article proposes structure and criteria for classification  of various techniques for MCTS method implementation, 
improvement, and parallelization. An approach to classification of pure theoretical techniques for MCTS improving and tuning in 
particular situations as well as techniques for hardware speedup of programs, which implement the method, is discussed. It is 
supposed that the structure and criteria for classification can be used for systematization of knowledge about MCTS method, detailed 
classification of implementation techniques of the method, and discovering of new possibilities for its improvement. 

Keywords: artificial intelligence tasks, game trees, tree search, Monte-Carlo method, MCTS, MCTS improvement 
methods.  
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.2.  MCTS 

 
 1. .  R  

 (Tree Policy),  ( )  
 L. 

 2.  .   L   (  
),  V,  

.  
 (Expansion Policy), , , .  

 3. .  V  
 Res  (Simulation Policy).  

,  (Default 
Policy) . 

 4. .  Res  
 L  R  

 (Backpropagation Policy). 
, , 

 R, .  
 MCTS  

MCTS_Search [3]. 
 
function MCTS_Search (S) { 
Create (R, S); 
while WithinComputationalBudget do { 
L = TreePolicy (R); 
V = ExpansionPolicy (L); 
Res = SimulationPolicy (V); 
BackpropagationPolicy (L, Res); 
} 
return BestChild (R); 
} 
 
MCTS_Search (S) –  MCTS,  

 ( ) S , ,  
, . 
Create (R, S) –  R  

S.  
WithinComputationalBudget – ,  True,  

 ( ) .  
TreePolicy (R) – ,  MCTS. 
ExpansionPolicy (L) – ,  MCTS. 
SimulationPolicy (V) – ,  MCTS. 
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