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* The Nobel Prize in Physics 2024 was

awarded jointly to John J. Hopfield and
Geoffrey E. Hinton "for foundational

discoveries and inventions that enable
machine learning with artificial neural
networks”
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ZBoltzman MachineZ iz =
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 Kaoru Nakano

— 19724 Associatron: Hopfield ETFIIL DR E
 Shu-ichi1 Amari

—1972%F HopfieldET /L&
 Shu-ichi1 Amari
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— https!//www.nobelprize.org/uploads/2024/10/adv
anced-physicsprize2024-2.pdf
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Neocognitron~MDBP® &

Communicated by Dana Ballard ==

—J -

Backpropagation Applied to Handwritten Zip Code
Recognition

Y. LeCun

B. Boser

J. S. Denker

D. Henderson

R. E. Howard

W. Hubbard

L. D. Jackel

AT& T Bell Laboratories Holmdel, NJ 07733 USA

NEOCOGNITRON LEARNED BY BACKPROPAGATION

Masato Okada and Kunihiko Fukushima

Department of Biophisical ['ngineering, Faculty of Engineering Science,
Osaka University, Toyonaka, Osaka 560, Japan
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» Amari and Maginu (1988)
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Okada (1995)
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AIOREER: TAMMYKRELTD S —
ARCH program:

building block play
(Winston 1970)

Watson:Quiz
(IBM, Watson 2011)

1970 1980 1990 2000 2010

Othello
(Moor 1980)

DeepBlue: Chess AlphaGo: Go
(1997) (2016)

F+E. a5k A. BA. Al for ScienceET—ARERE RIS
vy .%ﬁ;ﬁra 45. 75-86, (2016)




ARTICLE  Alpha GoD&1i5

Mastering the game of Go with deep
neural networks and tree search

Silver, D. (Google DeepMind) et al.
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Demis Hassabis|ZK&BAI for Science

e | don’t think much about robotics myself
personally.

 What I'm really excited to use this kind of
Al for 1s science, and advancing that faster.

* | was giving a talk at CERN a few months
ago.

* | think 1t’d be cool 1f one day an Al was
involved 1n finding a new particle.

http://[www.theverge.com/2016/3/10/1119277
4/demis-hassabis-interview-alphago-google-
deepmind-ai



Next target of Demis Hassabis
Al for Science

"I THINK IT°D BE COOL

IF ONE DAY AN AT WAS

INVOLVED IN FINDING A
NEW PARTICLE.”

http://www.theverge.com/2016/3/10/11192774/demis-
hassabis-interview-alphago-google-deepmind-ai
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Igarashi, Nagata, Kuwatani, Omori, Nakanishi-Ohno, and Okada “Three levels of
data-driven science” International meeting on High-dimensional Data-Driven
Science (HD3-2015), Journal of Physics: Conference Series, 699 (2016) 012001(2016)
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T—HBERFED=DDLAIL (2016)
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Igarashi, Nagata, Kuwatani, Omori, Nakanishi-Ohno
and M. Okada, “Three Levels of Data-Driven Science”,

Journal of Physics: Conference Series, 699, 012001, 2016.
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