
Robot Learning

Inverse Reinforcement Learning

Prof. Songhwai Oh
ECE, SNU

Prof. Songhwai Oh 1Robot Learning



INVERSE REINFORCEMENT LEARNING

A. Y. Ng and S. Russell, “Algorithms for inverse reinforcement learning,” 
in Proc. of the International Conference on Machine Learning (ICML), Jun. 
2000.
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Setting
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Bellman Optimality
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Inverse Reinforcement Learning (IRL)
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Proof
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From the Bellman optimality

π(s) ∈ argmax
a∈A

Qπ(s, a)

= argmax
a∈A

)

R(s) + γ
∑

s
′

Psa(s
′)V π(s′)

)

= argmax
a∈A

)

∑

s
′

Psa(s
′)V π(s′)

)

⇐⇒
∑

s
′

Psa1
(s′)V π(s′) ≥

∑

s
′

Psa(s
′)V π(s′) ∀s, a

⇐⇒ Pa1
V π & PaV

π ∀a ∈ A \ a1
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Optimization Problem for IRL
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Linear Function Approximation for Infinite-State MDPs
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Algorithm
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APPRENTICESHIP LEARNING

Abbeel, Pieter, and Andrew Y. Ng. "Apprenticeship learning via inverse 
reinforcement learning." In Proceedings of the International Conference 
on Machine Learning (ICML), 2004.
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Algorithm
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