
Workers Demo, Robots Learn: Inverse Reinforcement Learning 
with Cross-Embodiment Videos for Construction Robots

Motivation

Inverse Reinforcement Learning with Human Videos 

Construction robots obtain higher autonomy by learning 

policies via Reinforcement Learning (RL), but

1) Each policy requires a proper dense reward function

2) Design of such reward function requires iterative tuning 

3) Handcrafting reward is not scalable to the large repertoire 

of construction tasks
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Tested Tasks Experiments

Conclusions
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Input: actionless videos of human worker demonstrations

Intermediate Output: a learned reward function

Final Output: robot policy of the demonstrated task via RL 

with the learned reward

Assembly Reward: Success vs Failure Handover Reward: Success vs Failure 

• Construction workers’ operation videos contain implicit 
reward signaling task progress

• Temporal encoder learns a latent space where distances 
to goal embedding reflects the progress

• The latent distances are effective reward for training 
bimanual construction robots via RL

Reward Setting Success Rate (%)
Sparse Env. Reward 0
Dense Env. Reward 0
Learned Reward 68
Learned Reward w/ 
Sparse Env. Reward 72

Reward Setting Success Rate (%)
Sparse Env. Reward 0
Learned Reward 0
Learned Reward w/ 
Sparse Env. Reward 64


