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Reinforcement	
  Learning	
  

Environment	
  

AcEons	
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Value	
  in	
  Reinforcement	
  Learning	
  

•  Value:	
  future	
  expected	
  reward	
  
•  RL	
  goal:	
  maximize	
  value	
  
•  RL	
  agent:	
  select	
  acEons	
  with	
  highest	
  value	
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State	
  and	
  Observability	
  

0,	
  2	
  

Agent	
  observes	
  a	
  
representaEon	
  of	
  
world	
  state	
  
	
  
Can	
  be	
  Markovian	
  or	
  
parEal	
  

Agent	
  doesn’t	
  observe	
  
semanEcs	
  of	
  task	
  
	
  
Must	
  does	
  learn	
  the	
  	
  
meanings	
  of	
  symbols	
  
and	
  acEons	
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Markovian	
  representaEon	
   ParEal	
  representaEon	
  



Why	
  Reinforcement	
  Learning	
  Is	
  Hard	
  

Temporal	
  credit	
  	
  
Assignment	
  problem	
  

ExploraEon	
  /	
  exploitaEon	
  
tradeoff	
  

Curse	
  of	
  dimensionality	
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Soar	
  9.3.1	
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Soar-­‐RL	
  

•  Reward	
  
<state>  

  ^reward-link 

     ^reward 

        ^value float 
	
  

•  Value	
  representaEon	
  
sp {rl*move*left 

   (state <s> ^name left-right 
           ^operator <op> +) 

   (<op> ^name move ^dir left) 

--> 

   (<s> ^operator <op> = -1.0) } 

•  Decisions	
  
Move*left  -0.8 

Move*right -0.2 

Move*sit   -1.2 

	
  

•  AdapEve	
  behavior	
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•  Modular	
  RL	
  in	
  Soar	
  
Shiwali	
  Mohan	
  

•  Improving	
  Off-­‐Policy	
  HRL	
  
Mitchell	
  Keith	
  Bloch	
  

•  Learning	
  to	
  Use	
  Memory	
  
Nick	
  Gorski	
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