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PI of Future Wisdom Institute (FWI) at Kyoto University

Research interests: Wisdom, Al, Network/Data/Information science,
Management, Law, Economics, etc.

Interdisciplinary studies on life, human, society, Al, and the future.
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| I. Intro. of Kyoto University
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II. Wonder of the Life & 5
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Life differs from matter by trying to reduce its (increasing)
entropy (i.e., to find orders) — Erwin Schrodinger 1944

/ Life 2.0

/ Feature: Life 1.0

'+ (after birth) finding
: orders with brain. \

Life 1.0

Feature: Finding orders and store
them with gene (before birth).



Life - Matter = Information (?)

Superintelligence

Digital media
| AGL  Life 3.0 (?)
Al . Hybrid

Synthetic  Brain : Life 2.5

biology  |ife 2.0 _
Gene

Life 1.0

Nano tech.
Matter

TODAY

Life is the best
information.




| II1. What 1s Wisdom and 1V.
What is Scientific Research?



Deterministic
Nondeterministic (may

not be really random)

\ My theory: /

: Wisdom = Learning + Free selecting )

e.g., live (heredity + mutation)

initial state Increase info. entropy Reduce info. entropy Growth of information
by random selecting by random selecting (the nature of life)
and greedy sensing and greedy learning
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(Brain-based) Scientific study illustrated

https://www.reddit.com/r/meirl/comments/16785bm/me_irl/

Experiment by a crew of Apollo 15 (1971)
https://www.youtube.com/watch?v=I7tEA8Vtc0o
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Ex. How do you study climate change?

http://data.giss.nasa.gov/gistemp/graphs/
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Machine Learning = Find good
information (order) automatically
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Mastering the game of Go with deep neural
networks and tree search

David Silver &, Aja Huang, Chris J. Maddison, Arthur Guez, Laurent Sifre, George van den Driessche, Julian
Schrittwieser, loannis Antonoglou, Veda Panneershelvam, Marc Lanctot, Sander Dieleman, Dominik Grewe,
John Nham, Nal Kalchbrenner, llya Sutskever, Timothy Lillicrap, Madeleine Leach, Koray Kavukcuoglu,
Thore Graepel & Demis Hassabis

Nature 529, 484-489(2016) | Cite this article
105k Accesses | 3632 Citations | 3127 Altmetric | Metrics

abstrace Wisdom in Al algorithms

The game of Go has long been viewed as the most challenging of classic games for artificial
intelligence owing to its enormous search space and the difficulty of evaluating board
positions and moves. Here we introduce a new approach to computer Go that uses ‘value

networks’ to evaluate board positions and ‘policy networks’ to select moves. These deep

neural networks are trained by a novel combination of[supervised Iearning]from human

expert games, and[reinforcement Iearning]from games of self-play. Without any lookahead

search, the neural networks play Go at the level of statelof{h&art[h'lante Carlo tree search]

programs that simulate thousands of random games of self-play. We also introduce a new

search algorithm that combines{Monte Carlo simulation ]Nith value and policy networks.

Using this search algorithm, our program AlphaGo achieved a 99.8% winning rate against
other Go programs, and defeated the human European Go champion by 5 games to 0. This is
the first time that acomputer program has defeated a human professional player in the full-

sized game of Go, a feat previously thought to be at least a decade away.



| V. Research at FWI



Learning social interactions

- gieue
NN

By Marcello Casal JR/ABr - Agéncia Brasil ([1]), CC BY 3.0 br,
https://commons.wikimedia.org/w/index.php?curid=2814826
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Information Wisdom Theory s

mmmm How small information creates big order

 Boids (Reynolds’86): Alignment, Cohesion, Separation
e HAADHEHE (PHE) : L—ILZe5FdH. ZRZEHT. RRENTELY

e Shared leadership (Xu & Zhao 2022):

mmmm Learning information from graphs

e Network analysis, chemical compound analysis, etc.

s Life and Wisdom, future Al

Nature 563, 7729 (October 2018

Awad, E. et al. "The Moral Machine €

xperiment."
: 59-64

e What is life, What is wisdom, Al ethics, Future life/society
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The Whole History of the Earth and Life
(Newest Edition)
https://www.youtube.com/watch?v=SkeNMoDIHUU
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| VI. Discussion & homework

HOMEWORK: Prepare a 10-minutes presentation on your research or any study

(hobby etc. is also OK) with good (nhot too much, not too low) information entropy.
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A recipe of scientific presentation

« Motivation (money, personal interest, job, etc.)

» Review mainstream understanding (appropriate entropy)
 Review frontier studies and research gap (high entropy)
* Your hypothesis (if true, the entropy shall decrease)

« Methodology, results and theory

- Conclusions, etc. "

initial state Increase info. entropy Reduce info. entropy Growth of information
by random selecting by random selecting (the nature of life)
and greedy sensing and greedy learning
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