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Methods

Abstract Results
Background: Constraint inference is crucial in safety-critical decision-making processes.
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Literature: Existing methods, Inverse Constrained Reinforcement Learning (ICRL), 
characterizes constraint learning as a inherently complex tri-level optimization problem. 
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Challenges: Can we implicitly embed constraint signals into reward functions and 
effectively solve this problem using a classic reward inference algorithm?
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Methodology: Inverse Reward Correction (IRC) VS. ICRL
• IRC infers a reward correction term, which, when added to the reward function, 

ensures the optimality of the expert.
• ICRL infers a cost function, which, when serving as a constraint condition, ensures the 

optimality of the expert.
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Takeaways: 
• Training Efficiency: IRC > ICRL (IRC learns constraint knowledge faster!)
• Cross-Environment Transferability: IRC < ICRL (IRC fail to guarantee safety in target envs!) 

Inverse Constraint Inference: Infer constraint knowledge followed by expert policy 
𝜋! 	.
IRC	solver:		𝜋! = max

"
𝔼[∑#$%& 𝛾#[𝑟 + ∆𝒓](𝑠# , 𝑎#)]

ICRL	solver:		𝜋! = max
"

𝔼[∑#$%& 𝛾#[𝑟 − 𝝀∗𝒄](𝑠# , 𝑎#)]
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If the two transition laws are close and the recovered cost has a small suboptimality gap                                                    
in the target environment, then ε-optimality of the recovered cost is guaranteed
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