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Reinforcement Learning: Concepts
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Deep Reinforcement Learning Algorithms
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Why Deep Reinforcement Learning?

Breakout-v4 Pong-v4 SpaceInvenders-v4
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Deep Reinforcement Learning Algorithms
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Deep Reinforcement Learning Algorithms

Atari Breakout

𝑸𝒘 𝒔, 𝒂 ≈ 𝑸𝝅 𝒔, 𝒂

Solution: Non Linear Function approximation



16

Deep Q Networks (DQN): Mnih et al. (2013/2015)

How can we use deep neural networks to model Q-functions?
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Deep Q Networks (DQN): Training

How can we use deep neural networks to model Q-functions?
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Deep Q Network Summary
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Deep Q Network  with Experiance Replay

There's a powerful technique that you can use to improve sample 

efficiency for off-policy algorithms: Experience replay

Training with experience replay

•Play game, sample <s,a,r,s’>.

• Update q-values based on <s,a,r,s’>.

•Store <s,a,r,s'> transition in a buffer.

•If buffer is full, delete earliest data.

•Sample K such transitions from that buffer and update q-

values based on them.
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DQN Atari Results
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Downsides of Q-learning

Complexity: 
• Can model scenarios where the action space is discrete and small 
• Cannot handle continuous action spaces

Flexibility:
• Policy is deterministically computed from the Q function by 

maximizing the reward → cannot learn stochastic policies

To address these, consider a new class of RL 
training algorithms: Policy gradient methods
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Deep Reinforcement Learning Algorithms
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Deep Q Networks (DQN)
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Policy Gradient (PG): Key Idea
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Discrete vs Continuous Action Spaces
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Discrete vs Continuous Action Spaces
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Policy Gradient (PG): Key Idea
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Training Policy Gradients: Case Study
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Training Policy Gradients



32

Training Policy Gradients



33

Training Policy Gradients



34

Training Policy Gradients
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Training Policy Gradients
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Policy Gradient Theorem
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Policy Gradient Theorem(Episodic)
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Policy Gradient Theorem(Average Reward)
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Monte Carlo Policy Gradient (REINFORCE)
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Monte Carlo Policy Gradient (REINFORCE) with baseline
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Deep RL: Value and Policy Based Summary


	Slide 1: TDDE78 Reinforcement Learning Value-Based and Policy Based RL
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41

