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Reinforcement learning 
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Where do rewards come from?
Difficult to design in practice!
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We can learn reward functions from human feedback!

4

Trajectory A Trajectory B

https://docs.google.com/file/d/1y90ozgIYT-lZhsEXu6NLs4R3VxQmcY4a/preview
https://docs.google.com/file/d/14IYv4q56RMNN5RfWTxmHSrDx9pB0JgQO/preview
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Deep Reinforcement Learning from Human Preferences

https://proceedings.neurips.cc/paper_files/paper/2017/file/d5e2c0adad503c91f91df240d0cd4e49-Paper.pdf
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Deep Reinforcement Learning from Human Preferences

Requires a 
lot of human 

feedback!

https://proceedings.neurips.cc/paper_files/paper/2017/file/d5e2c0adad503c91f91df240d0cd4e49-Paper.pdf


Can we leverage sub-optimal transitions 
to improve feedback efficiency of 
human-in-the-loop RL?
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Easy and 
cheap to 
obtain!
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Propose Sub-Optimal Data Pretraining–SDP
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SDP significantly improved performance 
in over 63% of experiments
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SDP can work with real humans!
Ethics-approved user study of 16 participants (CS and non-CS background) 
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Key Takeaways

1. SDP is a simple approach that makes use of sub-optimal 
data to reduce the amount of human feedback needed in 
human-in-the-loop RL

2. Effective in simulated robotic environments with both real 
and simulated humans! 
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