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«Welcher Unterschied
besteht zumDeepBlue
Schachcomputer vor 20 Jah
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«Was braucht
es sonst noch?»

7




nature - 2014,DeepMind -

International weekly journal of science

Home | News & Comment ‘ Research | Careers & Jobs ‘ Current Issue

Volume 518 Issue 7540 M

NATURE | LETTER
H455228Y

Hhumangavel control through deep reinforcement
learning

Volodymyr Mnih, Koray Kavukcuoglu, David Silver, Andrei A. Rusu, Joel Veness, Marc G.
Bellemare, Alex Graves, Martin Riedmiller, Andreas K. Fidjeland, Georg Ostrovski, Stig
Petersen, Charles Beattie, Amir Sadik, loannis Antonoglou, Helen King, Dharshan

Kumaran, Daan Wierstra, Shane Legg & Demis Hassabis

Affiliations | Contributions | Corresponding authors

Nature 518, 529-533 (26 February 2015) | doi:10.1038/nature14236
Received 10 July 2014 | Accepted 16 January 2015 | Published online 25 February 2015



DeepReinforcement Learning

Markov Entscheidungsprozess

C Umgebung(AtariBreakouj

C Agentder Aktionenausfuhrt(Links, Rechts, Ball starten)

¢ Status(Bausteie@ h NI k Cf dzZINRA OK U dzy 3 |
C BelohnungRewards(der Ball trifft einen Baustein)

Environment

State

Reward @

Action



DeepReinforcement Learning

Q-Learning(vereinfacht)
C MarkovEntscheidungsprozess

C Q(s a)Maximale Summe aller zukunftigétewardsflr a

Zufallige | nitialisierung von Q
Setzen des Start - Zustands s
repeat

Wahle a welche Q(s;,a) maximiert
Speichere  neuen Zustand s, ; und r
Q = update( Q r, Si;)
Si = Sin

until - Abbruchkriterium



DeepReinforcement Learning

DeepQ-Learning (DQN)

C Q-Learning

C Q(s a =DeepNeuralNetwork (DNN)

C Regelmassiges Nachtraining des DNN mit Erfahrungen

Zustand s

DNN — Q(s, a)

Aktion a
Links, Rechts, Star




DON
Atari Breakout

Starting out - 10 minutes of training

The algorithm tries to hit the ball back, but
itis yet too clumsy to manage.

www.youtube.com/watch?v=V1eYniJORnk



https://www.youtube.com/watch?v=V1eYniJ0Rnk

DeepMind and B"‘I_~4i=zza_rfd" to release g
| StarCraft Il as an Al research
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Maschinelles Lernen
Was gehort dazu?



Modelle
Training und Auswertung
ML Themen



1245NEGATIVE
shallow, noisy and pretentious .
14575POSITIVE
one of the mostsplendid
entertainmentsto emergefrom
the frenchfilm industry in years
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