
CMPUT 365
           Introduction to RL

Marlos C. Machado Class 28/35

“All the hundreds of millions of people who, in their time, believed 

the Earth was flat never succeeded in unrounding it by an inch”

Isaac Asimov



You should be enrolled in the private session we created in Coursera for CMPUT 365.

I cannot use marks from the public repository for your course marks.

You need to check, every time, if you are in the private session and if you are submitting 
quizzes and assignments to the private section. 

The deadlines in the public session do not align with the deadlines in Coursera.

If you have any questions or concerns, talk with the TAs or email us 

cmput365@ualberta.ca.

Reminder
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● The practice quiz for Control with FA (new week) is due on Monday (we are 
almost there).

● We won’t cover Module 4: A Complete RL System (Capstone) in this course.

● Rich Sutton will give a guest lecture Dec 9th, Monday. Spread the word.

● A note on the final exam:
○ The required reading from the syllabus does not mean that’s what will be covered in the final 

exam. There are some mismatches. Anything we discussed in class is fair game, including 
Maximization Bias and Double Learning (Section 6.7), and Nonlinear Function Approximation: 
Artificial Neural Networks (Section 9.7).

Reminders and Notes

CMPUT 365 – Class 28/35

Marlos C. Machado

3



Please, interrupt me at any time!
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Last Class: Neural Networks
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Representation
(Learned features)
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A Note from the Textbook
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What we feed to a neural network still matters (a lot!)
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https://www.nature.com/articles/s41586-020-2939-8

[Bellemare, Candido, Castro, Gong, Machado, Moitra, Ponda, & Wang, Nature 2020]

https://www.nature.com/articles/s41586-020-2939-8


Are we improving anything? From features to architecture…
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Image by Bottou, Curtis, and Nocedal (2016)



Deep Convolutional Network
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Deep Convolutional Network
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[Figure from demo in https://cs231n.github.io/convolutional-networks/]

]



Learned Representations
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[Figure from https://cs231n.github.io/understanding-cnn/]

]
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https://docs.google.com/file/d/1dL4Okx3VGfSp0SI2OS6NSLueXxuAUgFt/preview


Reinforcement Learning

A.I.
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Model Learning
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A.I.



Imitation/Apprenticeship
Learning
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A.I.Expert



Exploration
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A.I.



Transfer Learning
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Intrinsic Motivation
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A.I.
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Deep Q-Network (and Deep RL)
[Mnih et al., 2013, 2015]
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http://www.youtube.com/watch?v=TmPfTpjtdgg


Deep Q-Network (and Deep RL)
[Mnih et al., 2013, 2015]
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What if we were to design features instead?
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What if we were to design features instead?
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There are many trade-offs, we need to understand them
[Liang et al., 2016; Machado et al. 2018]
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There are many many inductive biases one can use
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Image by Yu, Miao, and Wang (2022)
https://wiki.pathmind.com/deep-autoencoder

https://www.scaler.com/topics/deep-learning/rnn/
Image by Vaswani et al. (2017)


