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Motivation

What problems does RL solve?
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Fig. 1-1. Trajectory scheme
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Example 3:
Clean Energy
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Example 4: My puppy Juno




Short History — Ivan Pavlov (1890s)

Before conditioning pe-
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(UCS) (UCR) &
BELL NO RESPONSE

ging, ding!

During conditioning

BELL + SALIVATION
FOOD

(UCS) (UCR)

After conditioning
BELL SALIVATION
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ding, ding!
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Short History — 20™ Century

Richard Bellman — 1950s
Dynamic Programming
Markov Decision Processes
Optimal Control

Chris Watkins — 1989
Q-learning

3 i Paul Werbos — 1970s-1990s
- W PhD Thesis: Backpropagation
- ® "Heuristic Dynamic Programming”

Dimitri Bertsekas —
1990s-2000s

Dynamic Programming
Neuro-dynamic
programming




Recent History — 215 Century

Search: ((reinforcement learning) WN ALL)

Click to limit your results

Mnih et al "Human-level control through deep reinforcement learning”, Nature, 2015

’W Google DeepMind
Challenge Match

2020 MW 150
2019
2018
2017 —— 1,408
2016 I 1,120

2015 NN 903

2014 | 842

2013 | 810

2012 | 840

2011 | 883

2010 | 798

2009 | 792

2008 | 781

2007 I 785

2006 NN 537

2005 | 513

2004 | 481

2003 NN 383

2002 | 409

2001 NN 357

2000 NN 296

1999 N 317

1998 NN 307

1997 M 236

1996 | 285

1995 N 215

1994 M 165

1993 M 89

1992 M 94

1991 M 88

1990 MW el
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Records Reidmiller, Gabel, Hafner, Lange “Reinforcement Learning for Robot Soccer”, 2009
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Problem Setup
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Key Characteristics of RL

* Dynamic system
 Reward/cost

* Learning



