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Group task

• List of topic
• Select topic
• Write report & presentation:

o Report template (LaTeX, word)
o Presentation template
o All submission file should be .pdf file

• Presentation about request lecture.

https://docs.google.com/spreadsheets/d/1teO5VTwMbUFLlOgoW-H5K7TXt_CBtOWQ7dm7dH_ArO8/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1teO5VTwMbUFLlOgoW-H5K7TXt_CBtOWQ7dm7dH_ArO8/edit?usp=sharing
https://drive.google.com/file/d/17wo8sA629M6BYDLgVbGLxBjIIMpVJcaJ/view?usp=sharing
https://docs.google.com/document/d/1mo_5Qo9c5f918aJ_1ErqfMdCgQTIcsOC/edit?usp=drive_link&ouid=113026153264387574909&rtpof=true&sd=true
https://docs.google.com/presentation/d/10AWfcH5uq2HiGh1uAuRU0uSf8v2H-Cf8/edit?usp=sharing&ouid=113026153264387574909&rtpof=true&sd=true
https://docs.google.com/presentation/d/10AWfcH5uq2HiGh1uAuRU0uSf8v2H-Cf8/edit?usp=sharing&ouid=113026153264387574909&rtpof=true&sd=true
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Content

• Game Theory
• Optimal Decisions in Games
• Heuristic Alpha-Beta Tree Search
• Monte-Carlo Tree Search
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Game Theory

Two-player Zero-sum Games – chess, Go
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Game Theory

Search Tree for Tic-Tac-Toe Game

 - 5,478 states

 - 362,880 terminal nodes 
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Optimal Decisions in Games

Minimax Search

 - what is the best choice at root node, A?



Trong-Nghia Nguyen 7Intro to AI

Optimal Decisions in Games

Minimax Search
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Optimal Decisions in Games

Minimax Search
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Optimal Decisions in Games

Minimax Search
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Optimal Decisions in Games

Minimax Search
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Optimal Decisions in Games

Minimax Search

 - what is the best choice at root node?
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Optimal Decisions in Games

Alpha-Beta Pruning in Minimax Search

 - alpha-pruning

 - beta-pruning
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Optimal Decisions in Games

Alpha-Beta Pruning in Minimax Search

 

Alpha-Beta Pruning in Minimax Search
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Optimal Decisions in Games

Alpha-Beta Pruning in Minimax Search
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Optimal Decisions in Games

Alpha-Beta Pruning in Minimax Search
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Optimal Decisions in Games

Alpha-Beta Pruning in Minimax Search
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Optimal Decisions in Games

Alpha-Beta Pruning in Minimax Search
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Heuristic Evaluation Function, EVAL

 

 - EVAL(s, p) estimates the Utility of state s to player p

 - Utility(loss, p) ≤ EVAL(s, p) ≤ Utility(win, p) 
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Heuristic Alpha-Beta Tree Search
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Heuristic Alpha-Beta Tree Search

Heuristic Evaluation Function – an example
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Monte Carlo Tree Search

Four Steps of Selection – Expansion – Simulation - Back-propagation

 - after the tree construction, decide the next move
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Monte Carlo Tree Search

Monte Carlo Simulation

 - random sampling from a particular probability distribution

 - check the result

 - simulate via a repetition of the two steps

Area of the quarter circle Utility value of a state, EVAL(s)
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Monte Carlo Tree Search

MCTS in AlphaGo

 

0.6

Policy Network
for the next movement

Value Network
for Utility estimation
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Thank you!
You're now ready to explore the exciting world of AI!
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