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Recap

Seaquest, Source Montezuma’s Revenge, Source

http://www.youtube.com/watch?v=ylpnxye0jsU
https://www.youtube.com/watch?v=ylpnxye0jsU&pp=ygUOc2VhcXVlc3QgYXRhcmk%3D
http://www.youtube.com/watch?v=Klxxg9JM5tY
https://www.youtube.com/watch?v=Klxxg9JM5tY&t=261s


‘Real-World’ RL
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Source: Deepmind, DQN

http://www.youtube.com/watch?v=HGULBBAo5lA
http://www.youtube.com/watch?v=hx_bgoTF7bs
http://www.youtube.com/watch?v=TmPfTpjtdgg
https://www.youtube.com/watch?v=TmPfTpjtdgg


Mountain Car
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Source

https://algorithmsbook.com/files/appendix-f.pdf


Mountain Car
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Source

http://www.youtube.com/watch?v=M4hemjXATto
https://www.youtube.com/watch?v=M4hemjXATto&pp=ygUjbW91bnRhaW4gY2FyIHJlaW5mb3JjZW1lbnQgbGVhcm5pbmfSBwkJ4AkBhyohjO8%3D
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Plan

● VI w/ FA

● Approximating value functions

● FA w/ Q-values
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Problems with Large State Spaces

● Time

● Memory

● Need generalisation

● Function approximation

Image from David Silver
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Example: Tetris

Examples from Pieter Abbeel
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Example: Pacman
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Example: 1 nearest neighbour
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Example: 4 nearest neighbours



12

Further Examples
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Supervised Learning
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Linear Regression
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Neural Nets
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Neural Nets
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Neural Nets
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Neural Net Representation
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Universal Approximation Theorem

Given any continuous function f(x), if a 2-layer NN has enough hidden 
units, then there is a choice of weights that allow it to closely 
approximate f(x).
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Overfitting

Do supervised learning. But where does 
the supervision come from?
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VI with FA
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Mini-Tetris: Setup

Example from Pieter Abbeel
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Mini-Tetris: State Subset and Features
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Mini-Tetris: Bellman Backup
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Mini-Tetris: Bellman Backup
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Mini-Tetris: Bellman Backup
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Mini-Tetris: Bellman Backup
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Mini-Tetris: Bellman Backup



29

Mini-Tetris: Bellman Backup
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Mini-Tetris: Bellman Backup
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Mini-Tetris: Supervised Learning
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Guarantees?
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FA with Q-values


