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The Shaping of the Big Data(-based) Society

Yuichiro Anzai, Japan Society for the Promotion of Science
November 14, 2013 Carnegie Mellon University, Pittsburgh

e Data Sciences are expected to overcome the Variety, Velocity (of
transactions) and Volume of big data, to shape the Big Data(-based)
Society.

* The rapid advancement of CS, DT and ICT is calling for all the sectors
to participate in this Big Data Society.

* The shaping of the Big Data Society gives us opportunities to seriously
think of, and implement, ethics, security, privacy, and stabilization
mechanisms of the Society to keep human values and the world’s
sustainable growth.

« Technology fast, Business fast,
« Science modest, Policy slow?

Carnegie Mellon University
Crossing boundaries, transforming lives

Crossing Boundaries, Transforming Lives: Leveraging the Data Sciences, Panel commemorating P@s?mwﬁsa’%m%[ation Carnegie Mellon University, CMU University Center, 3:00-4:15pm Nov.14, Pittsburgh,élSA.
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Full automatic is easy. Including a human makes it much
more difficult.

(EEBFOHMBIIHES, ARNADEEIC
HLLTEDDS, )
— Marvin Minsky

Well, science takes a long time ...

(5=, BEZELSDIIFRIAINSEDT=L, )
—Herbert A. Simon

What is Al technology? It is a technology for giving nearly
correct solutions to NP-complete problemes.

— Yuichiro Anzai
(AIFfir&1EAr? NPHRIZEGEIREICHE U AEZ S Z 51=-8
DEMDETT, )
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Box 1| The emotional brain: core and extended regions

Medial view Lateral view Somatosensory

cortex

/
|
“
BF/Hypothalamus

Amygdala
Hippocampus

Superior —/
temporal sulcus

Brainstem — |
PAG —
iﬁ%ﬂ*$ ﬁ*ﬁli,%éﬁﬁ%ﬁﬁ@ljs; L} IC;eYs.sc')ar:_‘. OnAthe re‘lationship between emotion and cognition. Nat Rev Neurosci 9: 148—158,82008.
uicniro Anzal

http://tmin.igakuken.or.jp/medical/08/memory2.html
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Professional Professional
A Quick generation vs. ‘Gold’-piece detection control C Deliberative search vs. ‘Gold’-piece detection control

m p<0.0001 : : m p<0.0001
p<0.001 p<0.001

m p<0.0001 o Al m p<0.0001
p<0.001 - p<0.001

Fig. 2 Activations associated with quick generation of the best next move

Wan, X. et al. (2011) The neural basis of intuitive best next-move generation in
board game experts. Science, 331, 341-346.

ttp://www.sciencemag.org/content/331/6015/341.ful


http://www.sciencemag.org/content/331/6015/341.full
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T Michael Tomasello arid Josep Call, Methodological 12
Challenges in the Study of Primate Cognition, Science, Vol.334,
1227-1228, 2 December, 2011. - : : :


https://ja.wikipedia.org/wiki/

Agent A Agent B

Influence >
<a:)uan|;U|

Y. Anzai: Learning and Interaction: Models of Cognitive Processes, in press &b
of. B ERBEFICKDM2T50 a0 DEER, FBEAELE, 24(2), 234-260, 2017.
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e GRAMES

Goal-d

irected mechanisms (B #2$5R AN =X L), Reward systems

(ERENS X T L), Attention systems GEE > X T L.), Motivational

mechanisms (B AH =X L), mechanisms for Emotion ([ & A/
— X 1), and Social information processing mechanisms ({1 =4 1H
HWIEBEAN=X L)

- BE.HF . MEBOLEALBEREZEDLIICLTEREFL, HHL
TWAHEHERT M7

* Y. Anzai: Learning and Interaction: Models of Cognitive Processes, in press.
of. BRI BHREFICKBAI0250 30 OB BBAELZE, 24(2), 234-260, 2017.
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Science Paradigms

* Thousand years ago:
science was empirical
describing natural phenomena

» Last few hundred years:

theoretical branch \2
using models, generalizations [ g] _4aGp .
« Last few decades: @9 3

a computational branch
simulating complex phenomena

» Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics

FIGURE 1

https://www.immagic.com/eLibrairy/ARCHIVES/EBOOKS/M091000H.pdf
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Medical Articles
Catalogued Each Year
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FIGURE 1.

The number of biomedical articles catalogued

each year is increasing precipitously and is

Growth Rate of EMBL-Bank
- Scale in
s January 3, 2009:
billions 270.3 billion
250
§ 200
5]
(o]
A—
O 150
(7]
Ne)
£
2 100
50
(':w v v o v
g8 § &8 8§ 8 8
Release Date
FIGURE 1.

Growth in the number of bases deposited in
EMBL-Bank from 1982 to the beginning of 2009.

EMBL-Bank is hosted at the European Bioinformatics Institute (EBI), an
academic organization based in Cambridge, UK, that forms part of the
European Molecular Biology Laboratory (EMBL). The EBI is a center for both
research and services in bioinformatics.

expected to surpass 1 million in 2012. https://wWw.imfiagic.com/eLibrary/ARCHIVES/EBOOKS/M091000H: pdf



FIGURE 3.

SensorMap showing temperature distribution overlaid on

3-D mountain terrain.

https://www.immagic.com/eLibrairy/ARCHVES/EBOOKS/M091000H. pdf
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FIGURE 1.
WorldWide Telescope view of the 30 Doradus region near the Large Magellanic Cloud.

Image courtesy of the National Optical Astronomy Observatory/National Science Foundation.

https://www.immagic.com/eLibrairy/ARCHVES/EBOOKS/M091000H. pdf
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The current state of machine intelligence 3.0

Watching the appeal and applications of machine intelligence expand.

By Shivon Zilis and James Cham, November 7, 2016

What's the biggest change in the last year? We are getting inbound
inquiries from a different mix of people. For v1.0, we heard almost
exclusively from founders and academics. Then came a healthy mix
of investors, both private and public. Now overwhelmingly we have
heard from existing companies trying to figure out how to

transform their businesses using machine intelligence.

For the first time, a “one stop shop” of the machine intelligence stack
iIs coming into view—even if it's a year or two off from being neatly
formalized. The maturing of that stack might explain why more
established companies are more focused on building legitimate
machine intelligence capabilities. Anyone who has their wits about
them is still going to be making initial build-and-buy decisions, so
we figured an early attempt at laying out these technologies is
better than no attempt.

https://www.oreilly.cont/idéa¢/the-Current-state-of-machine-intelligence-3-0 24



loPeople, IoThings, lIoServices, loAgents DS = TLIK

TECHNOLOGY ROADMAP: THE INTERNET OF THINGS

Software agents and
advanced sensor
fusion

Technology Reach
9y Miniaturization, power-

efficient electronics, and
available spectrum

Teleoperation and
telepresence: Ability to
monitor and control

distant objects
Ability of devices located ) Physical-World

indoors to receive Web
geolocation signals

Locating people and

everyday objects - e
Cost reduction leading yaay obj Ubiquitous Positioning

to diffusion into 2nd
wave of applications

Surveillance, security,
healthcare, transport,
food safety, document

Demand for expedited
P management Vertical-Market Applications

logistics

RFID tags for
facilitating routing,
inventorying, and loss

prevention Supply-Chain Helpers

2000 2010 2020 Time

Source: SRI Consulting Business Intelligence
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School Publishing Corporation, 2011, pp.8. (Qriginally published in 1996.)
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