
Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Deep Reinforcement Learning
Deep Learning — Unit 10

Dr. Jon Krohn
jon@untapt.com

December 16th, 2017



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Outline

1 Introduction

2 Essential Theory

3 Cart Pole Deep Q-Learning

4 Contemporary Applications

5 The AI Revolution



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Outline

1 Introduction

2 Essential Theory

3 Cart Pole Deep Q-Learning

4 Contemporary Applications

5 The AI Revolution



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Outline

1 Introduction

2 Essential Theory

3 Cart Pole Deep Q-Learning

4 Contemporary Applications

5 The AI Revolution



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Outline

1 Introduction

2 Essential Theory

3 Cart Pole Deep Q-Learning

4 Contemporary Applications

5 The AI Revolution



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Outline

1 Introduction

2 Essential Theory

3 Cart Pole Deep Q-Learning

4 Contemporary Applications

5 The AI Revolution



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Outline

1 Introduction

2 Essential Theory

3 Cart Pole Deep Q-Learning

4 Contemporary Applications

5 The AI Revolution



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Deep Learning Categories

1 supervised learning
2 unsupervised learning
3 reinforcement learning



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Deep Learning Categories

1 supervised learning
2 unsupervised learning
3 reinforcement learning



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Deep Learning Categories

1 supervised learning
2 unsupervised learning
3 reinforcement learning



Unit 10 —
Deep RL

Intro

Theory

In Practice

Applications

AI Revolution

Supervised Learning

• have x and y
• goal is to approximate function that predicts y with x
• e.g.: classification (MNIST digits, IMDB sentiment),

regression
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Environments

[OpenAI Gym]

[Google DeepMind Lab]

https://github.com/openai/gym
https://deepmind.com/blog/open-sourcing-deepmind-lab/
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1 Markov Decision Processes
2 Q-Learning
3 Policy Gradients
4 Actor-Critic Algorithm

[ GitHub Content ]

https://github.com/the-deep-learners/study-group/tree/master/weekly-work/week15#markov-decision-processes
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Installation
(outside my container

1 https://github.com/openai/gym
2 anaconda
3 (pip install gym[atari])
4 pip uninstall pyglet

5 pip install pyglet==1.2.4

6 jupyter notebook in nyc-ds-academy directory
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AlphaGO
Silver et al. (2016)

[ AlphaGo Zero blog post ]

https://deepmind.com/blog/alphago-zero-learning-scratch/
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Genetic Algorithms

[ Mar/I/O ]

https://www.youtube.com/watch?v=qv6UVOQ0F44
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Automated Experimentation

[ OpenAI Lab ]

https://github.com/kengz/openai_lab
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Ready-Made Agents

[ Coach ]

https://github.com/NervanaSystems/coach
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Human Imitation Learning
Warneken & Tomasello (2006)

[ videos ]

https://www.youtube.com/watch?v=RK8rKKp-vP0
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Machine Imitation Learning
Finn, Levine & Abbeel

[ videos ]

https://www.youtube.com/watch?v=hXxaepw0zAw
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Software 2.0
Karpathy (2017)

[ Medium ]

https://medium.com/@karpathy/software-2-0-a64152b37c35
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(1875-1997 — i.e., 122 years)
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Hasn’t Even Begun
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