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Arcade Learning
Environment

) . https://github.com/mgbellemare/Arcade-Learning-Environment
Silver, Huang et al. 2016] Fig. 1b https://www.youtube.com/watch?v=nzUiEkasXZ!
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[Coulom 2006] CrazyStone

Monte Carlo Tree Search
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[Robbins 1952][Lai and Robbins 1984] 7

Multi-Armed Bandit Problem
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[Kocsis, Szepesvari 2006]

UCT algorithm

Upper Confidence bound applied to Trees
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UCT #MUL O — R

UCT() {
while(time_remaining) {
iter()
}

}
iter() {

node = root
while (true) {
node = SelectBestChild(node)
if(node is leaf) break
}
if(visit_count(node) > expand_threshold) {
expand(node)
node =SelectBestChild(node)
}
reward = rollout(node)
backup(reward)

}
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UCB1, UCT: sIEBAELEDEE

FREMHDY [0, 1] 785 =1 CEEBARYIZ

exploration constant

[Auer, Cesa-Bianchi and fischer 2002]
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‘% Ms. Pac-Man
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Game Options Help
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ssassas, single player games [Yang, Zhang, Yoshizoe, Terayama, Tsuda 2017]
"""" (real time games) “ChemTs: an efficient python library for de novo

sSsassaa; : TH 5 molecular generation”.
mopmm f ™ 0T \: .x e TaE, ]

Canadian Traveler Problem J

N 5\ 5 [Z. Bnaya, A. Felner, D. Fried, O. Maksin and S. E. Shimony]
LA “Repeated-Task Canadian Traveler Problem”, SoCS 2011

multi player games ]

S r biometric security ]
Y uﬁ-‘:-ﬂ [Tanabe, Yoshizoe and Imai 2009]

“A study on security evaluation methodology for image-based
biometrics authentication systems”

[Cazenave, Balbo, Pinson 2009]
— “Monte-Carlo bus regulation”
[ gn\\zEDLiE ]

\/[Chevelu, Putois, Lepage 2010]
“The true score of statistical paraphrase generation”
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Ms. Pac-Man Al Competition ~< OOAI Competition
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[Evett et al. 1995] PRA* [Romein et al. 1999] TDS

Hash driven parallel search
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speedup
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Hash driven Parallel Search @D
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TDS + depth first UCT = TDS-df-UCT [Yoshizoe, Kishimoto, Kaneko, Yoshimoto, Ishikawa 2011]
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