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Given:


• : True dynamics, but expensive to query


• : Inaccurate dynamics, but no cost to query


How should we learn the value function  or ?
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Problem Definition

Environment Learned Model Model-based RL

Accurate 
Simulator

Approximate 
Simulator Robotics
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1. Value Iteration using  (Model-free algorithms)


• Accurate, but lots of queries to , slow rate (Error )


2. Value Iteration using  (Dyna architecture)


• No query cost to , but biased value due to model error
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Existing Methods
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Our Contribution

Operator Splitting Value Iteration (OS-VI) 

• Fewer queries to , rate  Model Error


Error 


This can be significantly faster than VI!


• No bias due to model error


Operator Splitting Dyna (OS-Dyna) 

• Sample-based version of OS-VI
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Dynamics 
̂P

• Solution of an auxiliary MDP .


• Auxiliary MDP at iteration :


 


Vk+1 ← ( ̂P, r̄k)

k

Error Correction

Rewards
R + γPVk − γ ̂PVk

Method

Original Reward



Results

Faster convergence to the true value function!


