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1 価値反復 Value Iteration と 方策反復 Policy Iteration
1.1 方策反復 PI

1.2 価値反復 VI
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2 一般解

π0 → vπ0
→ π1 → vπ1

⋯ π∗ → v∗ (1)



Q(St, At) を更新

Q(St ,At)← Q(St ,At) + α
(
Rt+1 + γQ(St+1,A

′)− Q(St ,At)
)

Q学習

行動価値関数Q(s,a) に基づく学習

次刻の行動は行動方策に従って選択される



π(St+1) = argmax
a′

Q(St+1, a
′)

Rt+1 + γQ(St+1,A
′)

=Rt+1 + γQ(St+1, argmax
a′

Q(St+1, a
′))

=Rt+1 + max
a′

γQ(St+1, a
′)

Q学習(2)

行動と目標を更新

Q(s,a) に基づく方策のグリーディな探索



S,A

R

A’

S’

Q(S ,A)← Q(S ,A) + α

(
R + γ max

a′
Q(S ′, a′)− Q(S ,A)

)
Q学習により最適Q関数に到達

Q(s, a) → q∗(s, a)

Q学習(3)



Q学習 アルゴリズム





Sutton, Richard S., and Andrew G. Barto. 1998. Reinforcement Learning. Cambridge, MA: MIT Press.

文献


	Blank Page
	2015DQN_loss.pdf
	Title
	Authors
	Abstract
	References
	Methods
	Preprocessing
	Code availability
	Model architecture
	Training details
	Evaluation procedure
	Algorithm
	Training algorithm for deep Q-networks
	Algorithm 1: deep Q-learning with experience replay

	Methods References
	Figure 1 Schematic illustration of the convolutional neural network.
	Figure 2 Training curves tracking the agent’s average score and average predicted action-value.
	Figure 3 Comparison of the DQN agent with the best reinforcement learning methods15 in the literature.
	Figure 4 Two-dimensional t-SNE embedding of the representations in the last hidden layer assigned by DQN to game states experienced while playing Space Invaders.
	Extended Data Figure 1 Two-dimensional t-SNE embedding of the representations in the last hidden layer assigned by DQN to game states experienced during a combination of human and agent play in Space Invaders.
	Extended Data Figure 2 Visualization of learned value functions on two games, Breakout and Pong.
	Extended Data Table 1 List of hyperparameters and their values
	Extended Data Table 2 Comparison of games scores obtained by DQN agents with methods from the literature12,15 and a professional human games tester
	Extended Data Table 3 The effects of replay and separating the target Q-network
	Extended Data Table 4 Comparison of DQN performance with linear function approximator




