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Q-learning
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Q-learning example

• Credits: Arjun Chandra
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Action selection
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Action selection

• The function deciding which action to take in each state is called 
the policy, Examples:
• Greedy: Always choose most valuable action

• -greedy: Greedy, except small probability ( ) of choosing the action at 
random

• The q-learning we just saw is an example of :
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Source: Marsland

Off-Policy Learning On-Policy Learning
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Source: Marsland

Off-Policy Learning On-Policy Learning
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Source: Marsland

Off-Policy Learning On-Policy Learning



On-policy vs off-policy learning

• Q-learning (off-policy):

• Sarsa (on-policy):
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On-policy vs off-policy learning
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Start The Cliff Goal

• Reward structure: Each move: -1. Move to cliff: 
-100.

• Policy: 90% chance of choosing best action 
(exploit). 10% chance of choosing random 
action (explore).



On-policy vs off-policy learning: 
Q-learning
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Start The Cliff Goal

• Always assumes optimal action -> does not 
visit cliff often while learning. Therefore, does 
not learn that cliff is dangerous.

• Resulting path is efficient, but risky.



On-policy vs off-policy learning: 
sarsa
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Start The Cliff Goal

• During learning, we more frequently end up 
outside the cliff (due to the 10% chance of 
exploring in our policy).

• That info propagates to all states, generating a 
safer plan.



Which plan is better?
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Start The Cliff Goal

Start The Cliff Goal

• sarsa (on-policy):

• Q-learning (off-policy):


