Chapter 1: What Is Reinforcement Learning?
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Chapter 2: OpenAl Gym APl and Gymansium
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Chapter 3: Deep Learning with PyTorch,
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Chapter 4: The Cross-Entropy Method
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Chapter 5: Tabular Learning and the Bellman Equation
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Chapter 6: Deep Q-Networks
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Chapter 8: DQN Extensions
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Chapter 9: Ways to Speed up RL Methods
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Chapter 10: Stocks Trading Using RL
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Chapter 11: Policy Gradients
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Chapter 12: The Actor-Critic Method: A2C and A3C
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Chapter 13: The TextWorld Environment

Downloads — frotz -b white -f bl ~/Downloads — frotz -b white -f black Advent.z6 — 89x30

In A Valley Score: 36 Moves: 1

Welcome to Adventure!
(Please type HELP for instructions and information.)

ADVENTURE

The Interactive Original

By Will Crowther (1976) and Don Woods (1977)

Reconstructed in three steps by:

Donald Ekman, David M. Baggett (1993) and Graham Nelson (1994)
[In memoriam Stephen Bishop (1820?-1857): GN]

Release 9 / Serial number 060321 / Inform v6.31 Library 6/11 S

At End Of Road

You are standing at the end of a road before a small brick building. Around you is a
forest. A small stream flows out of the building and down a gully.

>go down

In A Valley
You are in a valley in the forest beside a stream tumbling along a rocky bed.
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Chapter 14: Web Navigation

Click button ONE.

Guess the number, between 0-9
and press Submit. Use the
feedback below to adjust your
answer.

Waiting for your guess...

4 &

[ submit ’

Select fopa, 50ERI4c,Ldi3jj and
click Submit.

O kezi
U fopa
() 50ERMC
U Ldis
L) BPC24

l Submit

Select 10/18/2016 as the date and
hit submit.

Date:
| o Cctober 2710 o
@ Zu Mo T We Th Fr =a
‘ 1
2 2 K 5 o 7 1
o 723 77! 2 2 =

Use the textbox to enter "Truman"
and press "Search", then find and
click the 4th" search result.

Select Egypt, Puerto Rico from the
scroll list and click Submit.

Truman Search

Truman
httpY//inpharetra.jp
NurZ-pulvinar.
Kenda
https:/inww.a.org
Elit fringilla.

Karrie
https://iaculis.ca
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Tic Tac Toe Task

Chrome is being controlled by automated test software.

"\
9,

Playing as "X', win a game of tic-
tac-toe.

X

Last reward:
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Time left: 1/ 10sec
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Chapter 15: Continuous Action Space

Bullet Physics ExampleBrowser using OpenGL3+ Release build A
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Chapter 16: Trust Regions
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Chapter 17: Black-Box Optimization in RL
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Chapter 18: Advanced Exploration

p=04 p=0.6
/’“\\
I
= !
g w_




o pygame window

Reward

Train steps Train steps
200 400 600 800 1,000 120K 1.40K 200 400 600 800 1,000 1.20K 1.40K
—190.0 1 210.0 1
-192.5 207.5
—195.0 1 205.0 1
=197.5 8 202.5 1
2
]
—200.0 2 200.0
=]
]
—202.5 1 & 19754
—205.0 1 195.0 1
=207.5 192.5
—210.0 1 190.0 1
0 1 2 3 4 5 0 1 2 a 4 5

Minutes Minutes




Train steps Train steps
50.0K 100K 150K 200K 250K 300K 50.0K 100K 150K 200K 250K 300K
1.0
140 4
0.8 120 4
100 4
. 06
2 g 804
2 5
3 I
0.4 60
40
0.2
20 1
0.0 0
0 1 2 3 4 5 0 1 2 3 4 ]
Minutes Minutes
Train steps Train steps
10.0K 20.0K 30.0K 40.0K 50.0K 1,000k 2.00M 3.00M 4.00M 5.00M 6.00M 7.00M 8.00M
=140 200 4
—_ -’Y]‘M*
-150 180 4
=160
-
= v 160
H )
2 @
2 =170 2
= ‘2 1401
© &
= -180
1201
=190
100 1
=200
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 2.5 3.0
Hours Hours
Train steps Train steps
10.0K 20.0K 30.0K 40.0K 50.0K 60.0K 1,000K 2.00M 3.00M 4.00M 5.00M 6.00M
-130
=100 -140 4
_120 ~150 1 i
'E ©
B
2 g —-160 | |
£ —140 v
o o
= % -170 4
o @
F —160 .
-180
—180 [ —190
—200 —200 +—
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.00 0.25 0.50 0.75 1.00 125 150 1.78 2.00
Hours Hours




Hours

Train steps Train steps
20.0K  40.0K ©60.0K 80.0K 100K 120K 140K 1,000K  2.00M 3.00M 4.00M 5.00M  6.00M 7.00M
~1504 w Mwmw M \\i "HP‘ Hj\* N WM M\ﬂ'ww wiim W) -150 4
—-160 —160 1
E b=}
[ 3
& 170 § -1701
2 =
E =
& -180 8 ~180
~190 4 -190 4
-200 -4J —200 4
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Hours Hours
Train steps Train steps
20.0K 40.0K 60.0K 80.0K 100K 120K 1,000K 2.00M 3.00M 4.00M 5.00M
—150 —100 4
~160 -120 4
E B
&
£ £
L -1704 @ —140
g &
£ =
©
£ —180 © _160
-190 -180
—=200 -—J —200 1
0.0 0.5 1.0 1.5 2.0 Z.5 3.0 0.0 0.5 1.0 1.5 2.0 2:5 3.0
Hours Hours
Train steps Train steps
10.0K 20.0K 30.0K 40.0K 50.0K 60.0K 500K 1,000K 1.50M 2.00M 2.50M 3.00M
\ ) \ L L . _80 \ N s . \ L
=130
=100 1
-140 1
—120 1
o
5 —150 e
H H
= 2 140 I [
£ -1601 2
£ €
E L
= F ~160
-170 4
_1804 ~180
-190 ~200
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16 0.0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6

Hours




Train steps Train steps
5.00K 10.0K 15.0K 20.0K 25.0K 30.0K 200K 400K 600K 800K 1,000K 1.20M 1.40M 1.60M
) L N L . . —804 h A . L N A A A
—60 4
-100
—80
= 4 -120 1
- 100 © |
©
3 : ‘
£ -120 2 _140 i I
£ 2 \
£ —140 g ‘
© — B @
= F 160 i |
-160 ‘
-180 |
-180 1 l |
_200‘ T T T T T T _200 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 12 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Hours Hours
Train steps Train steps
200K 400K 600K 800K 1,000K 1.20M 1.40M 1.60M 1675200K 400K 600K 800K 1,000k 1.20M 1.40M 1.60M
. N f A n " L A 7 . A f A N " N s
600
6
500
5 4
400 4 9 ‘
@ 2 4 |
8 s
= 300 | g
e = 31 | It e |
g | H BN LA
a
200 \ I
| 2 i
100 4 ' [ 1]
04 04
0.0 02 0.4 06 0.8 1.0 15 0.0 02 04 0.6 0.8 1.0 12
Hours Hours
Train steps Train steps
2.50K 5.00K 7.50K 10.0K 125K 15.0K 17.5K 20.0K 2.50K 5.00K 7.50K 10.0K 125K 15.0K 17.5K 20.0K
20
800
154
5 600
E
[ v
3 &
o 10 B
g - i (i
2 400 - B f i
: T
A |
i Il
| L[
0.
0 2 4 6 8 10 12




Average reward

Train steps
6.00K 8.00K 10.0K 12.0K

Steps

Train steps
2.00K 4.00K 6.00K 8.00K 10.0K 12.0K

700




Chapter 19: Reinforcement Learning with Human Feedback
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Chapter 20: AlphaGo Zero and MuZero
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Chapter 21: RL in Discrete Optimization
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Chapter 22: Multi-Agent RL
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