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Lecture 6: Value Function Approximation

Batch Methods

Least Squares Prediction

DQN in Atari

End-to-end learning of values Q(s, a) from pixels s

Input state s is stack of raw pixels from last 4 frames

Output is Q(s, a) for 18 joystick/button positions

Reward is change in score for that step

Network architecture and hyperparameters fixed across all games



Lecture 6: Value Function Approximation

Batch Methods

Least Squares Prediction

DQN Results in Atari



Lecture 6: Value Function Approximation

Batch Methods

Least Squares Prediction

How much does DQN help?

Replay Replay No replay No replay
Fixed-Q Q-learning Fixed-Q Q-learning

Breakout 316.81 240.73 10.16 3.17
Enduro 1006.3 831.25 141.89 29.1
River Raid 7446.62 4102.81 2867.66 1453.02
Seaquest 2894.4 822.55 1003 275.81
Space Invaders 1088.94 826.33 373.22 301.99


