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Talk Goals
●Why Monte Carlo Tree Search (MCTS)?

●Understand at a high-level:
●Regret Matching, UCB1, MCTS

●Prepare for next two lectures

●Demos on http://movingai.com/gdc14/
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A Short History of Board Game AI

1990s: Checkers & Chess
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Utility
●Win = Max Utility

●Design Task
●High Utility = Fun
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Classification

FSM, etc.

Regret Matching

Static

Dynamic
UCB1

MCTS

8



Classification

Regret Matching MCTS

Act on History Predict Future

UCB1

9



Classification

Regret Matching MCTS

Act on History Predict Future

Increasing Computation Cost

UCB1

9



Act on History

10



Act on History

act utility act utility act utility

10



now

Act on History

act utility act utility act utility

10



now

Act on History

act utility act utility act utility act

10



now

Act on History

act utility act utility act utility act

History

10



11



Regret Matching
12



Regret

Regret Matching
12



Regret

AI Opponent

Regret Matching

Round 1

12



Regret

AI Opponent

Regret Matching

Round 1

12



Regret

AI Opponent

Regret Matching

Round 1

13



Regret

AI Opponent

Regret Matching

Round 1

13



Regret

AI Opponent

Regret Matching

Round 1

13



Regret

AI Opponent

Regret Matching

Round 1

13



Regret

AI Opponent

Regret Matching

Round 1

13



Regret

AI Opponent

Regret Matching

Round 1

13



Regret

AI Opponent

Regret Matching

Round 2

14



Regret

AI Opponent

Regret Matching

Round 2

14



Regret

AI Opponent

Regret Matching

Round 2

14



Regret

AI Opponent

Regret Matching

Round 2

14



Regret

AI Opponent

Regret Matching

Round 2

14



Regret

AI Opponent

Regret Matching

Round 2

14



Regret

AI Opponent

Regret Matching

Round 2

14



Regret

AI Opponent

Regret Matching

Round 2

14



Example: “Yomi” (David Sirlin)

http://www.sirlin.net/ptw-book/7-yomi-spies-of-the-mind.html
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Rising AttackBlock
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Actions vs Strategies

flickr: @helderjean
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MCTS Key Ideas
●The ability to query & apply moves
●Converging strategy/playouts
●Simple utility evaluation

●Can build more intelligent strategy
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History Based Regret Matching UCB1

●Good for Repeated Play
●All strategies / actions should be reasonable

●Regret Matching
●Randomizes strategy between good actions

●UCB1
●Good when can’t evaluate the utility of alternate 
strategies
●Works better on strategies than actions
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Simulation-Based

●Use predictions of the future to decide what 
to play now
●Good when I can’t afford to play bad 
strategies
●Full MCTS can find sets of actions which are 
not in any of our default policies

UCB1 MCTS
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Feedback:
AI Programmers Guild
Chris GauthierDickey
Marc Lanctot
Rafael Fajardo
Scott Leutenegger

For more info:
movingai.com/gdc14/

Everything else:
Doris Sturtevant 

Art:
Teri Galvez
(Looking for work)
@itsTeriYakiTime

40


