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The goal of reinforcement learning (recap)
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The anatomy of a RL algorithm (recap)
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Model-based RL algorithms
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– transition probabilities
– transition dynamics
– dynamics
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What if we knew the dynamics?
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(stochastic) closed-loop (stochastic) open-loop
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How to solve an optimization problem?
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Random shooting

Cross-entropy method

Monte Carlo tree search
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How to solve an optimization problem?
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Trajectory optimization

Common control example: Linear-quadratic regulator

Also useful for non-linear systems!
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So, how do we know the dynamics?
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Value function methods
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Value functions
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and then following 

by following 

advantage function
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Policy iteration
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How to evaluate ?
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Policy iteration
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Value iteration
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Fitted value iteration:



This lecture is partially based on the materials of the course CS 285 by Sergey Levine, University of California, Berkeley

Value iteration – if we don’t know dynamics
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Recall where this came from:

Just sample                 !
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Fitted Q-iteration
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generic fitted Q iteration algorithm:
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What we have seen so far

2022-02-23 17

Learnable model

“If-else” policy
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Policy gradients

2022-02-23 18



This lecture is partially based on the materials of the course CS 285 by Sergey Levine, University of California, Berkeley

How to evaluate returns?
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sampled from 𝜋𝜋𝜃𝜃
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How to differentiate returns?
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How to differentiate returns?
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Evaluating policy gradient
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Policy gradient
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Basic policy gradient algorithm:

Example: Gaussian policy
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Does it work well?
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No. Why? 𝜋𝜋(𝜏𝜏)
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Reducing variance – causality
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Reducing variance – baselines
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(average reward)
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On-policy vs off-policy
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Basic policy gradient is on-policy by default:
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On-policy vs off-policy
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Importance sampling:
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Actor-critic algorithms

2022-02-23 29



This lecture is partially based on the materials of the course CS 285 by Sergey Levine, University of California, Berkeley

How to improve the policy gradient?
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Can we use baselines here?
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?
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Borrowing from value-based methods
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generate  
samples (i.e.  

run the policy)

fit a model to  
estimate return

improve the  
policy

(if we can reset to the same state!)
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Actor-critic algorithm
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generate  
samples (i.e.  

run the policy)

fit a model to  
estimate return

improve the  
policy
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