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Introduction

• Inverse reinforcement learning addresses the general problem 
of recovering a reward function from samples of a policy provided 
by an expert/demonstrator.

• We introduce active learning for inverse reinforcement learning 
to query the demonstrator for samples at specific states, instead 
of relying only on samples provided at “arbitrary” states.

• Similar accuracy 

• Less queries from the expert



Preliminaries - Bayesian Inverse Reinforcement Learning

• State-action pairs:

• The likelihood of a pair (𝑥, 𝑎) and 𝐷:

• Get reward function:



Preliminaries - Two Methods for Bayesian IRL – Gradient-based IRL

• The log-likelihood of the 𝑟:

• Compute gradient:

• Update 𝑟:



Algorithm - Active Learning for Reward Estimation

• Define :
• ℛ𝑥𝑎(𝑝) as the set of reward functions 𝑟, s.t. 𝜋𝑟 𝑥, 𝑎 = 𝑝

• Density:

• Differential entropy: −׬ ҧ𝜇𝑥𝑎 𝑝 log ҧ𝜇𝑥𝑎(𝑝) 𝑑𝑝

• Define a new discrete probability distribution：
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Experiments - Finding the Maximum of a Quadratic Function



Experiments - Finding the Maximum of a Quadratic Function



Experiments - Puddle World



Experiments - Active sampling vs. Random sampling – Grid-World



Conclusions

• We introduced the first Active Learning algorithm explicitly 
designed to reward estimation in Inverse Reinforcement 
Learning.

• Successful application in Bayesian Inverse reinforcement 
learning.


