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Trust Region Policy Optimization(TRPO)---Review: MDP

0, , , , ,S A P r  MDP:

S : is the finite set of states 

A : is the finite set of actions 

:P S A S R   : is the transition probability distribution 

:r S R : is the reward function 

0 : S R  : is the distribution of the initial state 0s
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Trust Region Policy Optimization(TRPO)---Review: REINFORCE



 Policy Iteration:

 Value Iteration:
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Trust Region Policy Optimization(TRPO)---Review: Dynamic Programing
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Trust Region Policy Optimization(TRPO)

Policy Improvement :
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Trust Region Policy Optimization(TRPO)

Policy Improvement :
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Trust Region Policy Optimization(TRPO)

( ) ( ) ( ) ( | ) ( , )
s a

L s a s A s a        

( ) ( ) ( ) ( | ) ( , )
s a

s a s A s a
       

Notice:

'' arg max ( ')
old

L  

( | ) (1 ) ( | ) 'new olda s a s     
2

2

2
( ) ( )

(1 )oldnew newL


   


 



'( | )max | [ ( , )] |a a ss E A s a  

Then:

2

2

4
( ) ( )

(1 )oldnew newL


   


 



,max | ( , ) |s a A s a 

max ( , )TV old newD  

1
( || ) | |

2
TV i i

i

D p q p q 
max ( , ) max ( ( | ) || ( | ))TV s TVD D s s   



8

Trust Region Policy Optimization(TRPO)
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Trust Region Policy Optimization(TRPO)
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Trust Region Policy Optimization(TRPO)



Trust Region Policy Optimization(TRPO)

1 arg max ( )i iM  
max

max

max

arg max [ ( ) ( , )]

arg max [ ( ) ( ) ( | ) ( , ) ( , )]

arg max [ ( ) ( | ) ( , ) ( , )]

i

i i

i i

KL i

i KL i

s a

KL i

s a

L CD

s a s A s a CD

s a s A s a CD

 

  

  

  

     

   

 

  

 

 

 

Trust Region Constraint:

max ( ) ( | ) ( , )
i i

s a

imize s a s A s a    
max ( , )KL iD   Subject to

Approximation:

max ( ) ( | ) ( , )
old old

s a

imize s a s A s a     

( , )old

KL oldD


  Subject to

1 21 2( , ) [ ( ( | ) || ( | ))]KL s KLD E D s s


     



Trust Region Policy Optimization(TRPO)

( | )
( | ) ( , ) [ ( , )]

( | )old old

n
a q n

a n

a s
a s A s a E A s a

q a s


  


 

,

( | )
max [ ( , )]

( | ) oldold

n
s a q n

n

a s
imize E Q s a

q a s


  



Subject to [ ( ( | ) || ( | ))]
oldold

s KLE D s s
    

Look Back:   optimal step size,   trust region



Proximal Policy Optimization Algorithms(PPO)

Policy Gradient Methods:

Gradient Estimator:
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Proximal Policy Optimization Algorithms(PPO)
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