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Reinforcement Learning
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Reward

RL needs reward signal

• Goal: Learn policies

• Input: High-dimensional    

observations
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Soft Q-Learning

3

• Goal: Learn an energy function Q to 

represent the policy

Reward Function 

(R)

Q-function

(Q)
Policy

Reward

Reinforcement Learning

(RL)
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Imitation Learning
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• Goal: Learn reward function (R) or policy

• Input: Expert demonstrations 

• Input: (Optional) Environment samples

Reward ??

Expert data
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Behavior Cloning
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Expert data Supervised Learning
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Inverse Reinforcement Learning
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• Goal: Learn reward function (R) or policy

• Input: Expert demonstrations 

• Input: (Optional) Environment samples

Learn a reward R such that
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Inverse Q Learning
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• Goal: Learn reward function (R) or policy

• Input: Expert demonstrations 

• Input: (Optional) Environment samples

Q-networkExpert data

Policy

Reward

Learn a Q-function
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Inverse Q Learning
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• Equivalent to Inverse Reinforcement Learning

Much simpler to solve!!!
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Inverse Q Learning
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Results: Offline IL
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Results: Atari
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Pong Breakout

Space Invaders Q*bert
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Results: Mujoco
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Recovered Rewards
Ground-truth

Recovered
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Extensions

1. Learning state-only reward functions

2. Imitation learning with only observations (ILO)
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Thank you
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Paper Code


