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Self Introduction

Personal history
— 1952 initial existence
— 1983 Ph.D from the University of Tokyo
— 1983 ETL (Electrotechnical Laboratories)

— 2001 Director, Cyber Assist Research Center, AIST
* Prof. Wolfgang Wahlster was on the advisory board
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Transition of My Research Fields

1978-1990 Logic Programming for knowledge
representation and reasoning

—1JCAI 85

1988-date Situation Theory for knowledge representation
and reasoning

—1JCAI 91

1990-date Multiagent systems
—1JCAI 97

2000-date Ubiquitous computing
— 1JCAI 07

2003-date Philosophy on research methodology on
constructive sciences

— [JCAI XX




o ol EasternPhilosophy .

2. Whatis [T




o SuBTETREAS

FUTURE UMIVERSITY-HAKODATE

Yasunari Kawabata’s “Snow Country”
- The famous first sentence -

Original Japanese: e English translation by E.
Seidensticker 0

)E+ Oh '¥DaE us+4 The train came out of

n Kiy)E J % F B é the long tunnel into the
snow country.

* Yasunari Kawabata is a
winner of the 1968 Nobel Prize
In Literature
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View Points of A System
(Biased by Culture/Language)

e Japanese Is expressed * English is expressed from
from insects-eyes-view birds-eyes-view

» Takehiro Kanaya
(2004)




Situatedness

* |nsects’ Eyes View « NOT Birds’ Eyes View

e “Letit be” so (que — make it happen by
sera sera) representation and

computation




Two kinds of IT: Information Technology

o ICT (Communication)
— Information Is written and read by human
— computers preserve the content

My talk focuses on this aspect of IT

* IPT (Processing)
— Information is processed by computers




How can IPT change our life?

e Division of work
—Humans do what they are good at
e Creative work

—Computers do what they are good at

e Large scale maintenance of information
— Excel
— simulation

* “Meaning” must be shared
zGrounding




People had to learn to use machines

Computers in the Digital World

=

Internet school
PC school

—_

People in the Real World




Grounding Is the key technology

Digital World

Cybernetics!™ «known to

gommunity
as “symbol grounding
problem”

Stevan Harnard (1990)

Real World

* Norbert Wiener (1948, 1961)
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Ambient Intelligence and Smart Environments

e B o (Amblent Intelligence is) a digital
f——T environment that proactively, but
sensibly, supports people in their daily

Il_wnmuui OF lives. [Augusto 2007]
AMBIENT

INTELLIGENCE
*‘E’*,“ SMART 4 \We reserve here the term "Smart
NVIRONMENTS : - :
environments" to emphasize the
physical infrastructure (sensors,
actuators and networks) that supports
the system.



Ubiquitous Computing Revisited

Mark Weiser (1952-99, Xerox PARC)

“Ubiquitous computing is the method of
enhancing computer use by making many
computers available throughout the physical
environment, but making them effectively
Invisible to the user.”

The Computer for the 21st Century, Scientific American, Sept.
1991.




Calm Technology

Mark Weiser andJohn Seely Brown:

The coming age of calm technolgy
Beyond calculation: the next fifty years
pp. /5-85 (1997)




Cyber-Physical Systems

by NSF

* A system featuring a
tight combination of, and
coordination between,
the system’s

computational and
physical elements
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IBM's "Smarter Planet"

The planet will be instrumented,
Interconnected, intelligent

People want it. We can do it.




Working Together to Build a Smarter Planet

Dr. James (“Jim”) C. Spohrer
spohrer@us.ibm.com

Director, IBM University Programs World Wide
Japan Visit

October 17-23, 2010

SR

© 2010 IBM Corporation
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 Integrated services
around smart public
transportation
(Hakodate Smart Bus)
— hospitals
— restaurants
— historical locations

 Technology

— real world sensing
— GIS

— WEB

— smart phone



Yin and Yang (mutually complementary)

Yin hy | Yang
* Moon e SuN

female e male
i * right
nassive * active
holistic e analytic
eastern e western
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Two Views

e Yin and Yang e Cartesian dichotomy
e constructive science ¢ analytic science
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Related Concepts

e Assist portion e Cyber portion
— Ambient Intelligence — Ubiquitous/Pervasive

— Intelligent Assistive Computing
Technology

E.




We Need “Information Architects”

Design of our societal system is NOT
Independent with capability of IT

Computerization of existing societal system is
wrong (we need IPT rather than ICT)
IT application cannot be “needs”-based

— No Science Fiction described computers or Internet
before researchers invented them

Needs a specialist who knows both
— soclal science
— information technology




| want to go to XX
station.

Take the next train.
Change to A line at B I
station. ) °%
The fare is YY yen. -
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Wrong Use of
HIT”




IR communicator

Tokyo

RF tag Position sensor

Connection to Internet = o
& The next train will

s leave from
: | platform
Aimulet No 2 to your right.

Time table server

Seat reservation system speaker

LED display me = Station LAN

LrlDlel Nelflk
Station master computer




How does the system knows the destination of the user?

QBy

— understanding the content of schedule In the
user's PDA

— learning user’s routine behavior
e profiling




The Goal of Cyber Assist Project:
Grounding the digital world to the real world
for “here, now, and to me” service

Cyber world

Digital world

w Semantlc Computlng
*LL‘ Ubiguiteus Computlng




A Goal Image : Aimulet™ aka “My Button”

 One button

— Do what | want here,
Nnow.

—No button?

Activation by brain
wave?

The ultimate man-
machine interface U

— Intelligent personal
agent

—Sharing
situations

h.nakashima@fun.ac.jp




Aimulet™ Version 1: Tobiot™

e Compact Battery-less Information Terminal (CoBIT)
 Terminal: solar cell + reflector + earphone
e Tobiot is a trademark of Cyber Assist One Inc.

h.nakashima@fun.ac.jp




Optical Bi-directional Communication

Download
*VOICE
power supply server

terminal

camera

Upload
LED

eposition
edirection
emotion
*(ID)




Location-based Communication

e Two directions of communication

— Global: IP, phone
e ID-based communication

— Local: IC card, RFID tag
e Location-based communication

3




ID-based vs. Location-based

e ID
— personalized service

i Wolor-1ilo]g
— utilization of physical property
— anonymous (for privacy)




Practical Applications of Aimulets

At exhibitions
At conferences
At theme parks

At downtown = ultimate target, but not
realized yet...




Small Stories in 2008 Video




A loupe (Aimulet) displays information stored in space

On clicking the button, users can see various information
such as histories and explanation of objects in physical
environment




At Exhibition: Tobiot™




At A Japanese Al conference:
Aimulet Version 2 with ID uploading




At Aichi World Expo : Aimulet GH (left) / LA (right)

e Aimulet LA (right) was given
free to visitors

h.nakashima@fun.ac.jp




At Aichi Expo a Show & Walk by Laulie Anderson)




Another Location @ Aichi Expo.




Multilingual Communication

e Aimulet GH provides multilingual (currently
2 channel) information

A New Challenge:
— Can we create visual version of multilingual
audio stream?

— Users see different images on a single screen
e some basic technologies are already available




Societal Application: Supporting Groups/Mass of People

* Reducing gueues in town
— global car navigation
— traffic control
— theme parks
e Transportation support
— goods
— work
 New government
— decision making
— discussion support




Multiagent Simulation Plays an Important Role

eeCcONOMy
erescue
enew transportation

— bus-on-call

—cooperative car
navigation

z IEEE Internet Computing vol.9,
no.6 pp. 65-70




Example 1:Cooperative Car Navigation

e Current Car Navigation System has
— current position (through position sensor)
— destination

Sharing those information through networks
enables
— computing globally optimum routing

— traffic flow control by
* signal control (actuator)
 lane control (actuator)

Enhancement with real time simulation of future
State




(In)Efficiency of VICS

Average time (min) ) N

;i<U0[ €%}/01 .2 el;*A
R 1-R &;}9%6-R &.%0G ¢ d\

: : IS €.%09»U€! : 1 *n!3bO

: 20% : 00% D" AEU e

: : NETSTREAM, R&D
Review of Toyota CRDL
Vol. 37 No. 2, 2002

Proportion
of Usage

VICS: Vehicle Information Communication System

broadcasting traffic information




Simulated Behavior of Cars
with VICS Car Nav. Systems

Expected travel time on link:18

Transition of expected travel time on
link 1: 8 (innermost ring)




ST: shortest time route

Inputd vehicle density in each link

Route choic& the route minimizing the amount of expected trawveé
from the current position to the destination

*

+ A driver using the ST calculates
expected travel time of each link.

¢ chooses the route to minimize the
amount of expected travel time

+ recomputation at every intersection




RIS: route information sharing

InputO0 prospective traffic volume of each link that Rolrteormation
Server calculates based on gathered routes ofrdnxgng the RIS.

Route choice a route to minimize projected traffic volume.

Drivers using the RIS
¢+ Choose the route minimizing
the amount of expected travel time.

‘ The route

Route Information Server
Calculates projected traffic volume of eac

link.

v‘ prospective traffic volume

Drivers using the RIS

+ Re-choose the route minimizing the amount of
projected traffic volume

+ recomputation at every intersection. Route Information Serve




Efficiency of Route Information Sharing




h.nakashima@fun.ac.jp




Simulation Result for Tokyo

e As the number
of drivers
using RIS
system
Increases, the
total traffic jam
decreases

e All win
— SD: fixed route
— ST: VICS

— RIS: proposed
system




Example 2: A Smart Bus

No fixed route
No fixed timetable

Within Japan,
operational only In
Nakamura City, Kochi
Pref. (the picture)

Our simulation showed
much more possibilities
In large cities




Multiagent Simulation on the Feasibility of Bus-on-Call

e Assuming there are means to

— report the current position of the customer
(position sensor + com. network)

— report the destination of the customer

(communicating the intention)
— report the ETA of the bus
— acknowledge the customer’s decision
— check if the customer gets on board

h.nakashima@fun.ac.jp




Conditions of Simulation

* Fixed routing

— best routing iIs computed by genetic algorithm,
given a map, number of buses and number of
demands

e Bus on call

— best routing Is computed by dynamically
planning to minimize ETA of all demands

h.nakashima@fun.ac.jp




Simulation of bus routing

h.nakashima@fun.ac.jp




Fixed Number of Buses
(average time of travel / no. of demand)

h.nakashima@fun.ac.jp




More Buses with as Passengers Increase (average time of travel / no.
of demand)

h.nakashima@fun.ac.jp
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Weather Bucket™

Measures
meteological data

Joint development by
FUN and a local
company

Light weight and low
cost

Solar powered

Uploads data to the
Internet

© SEC and FUN




Ubiquitous Buoy

« Measures
temperature at
various depths
simultaneously

e Light weight and low
cost

e Data transmission by
a cellular phone

© Masaaki Wada@FUN




Plan for Marine Broadband

Information

 Wireless LAN mesh gathering and _ il 0"

.
— Multi-hop with IEEE802.11 SHANNgss

: . Y
— 12 miles service area

N
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Fishery in 202X

Autonomous
fishing
Cooperative operation

Fish Resource
Exploration

Geological Survey




Keywords for Future Application of IT

N° &"6 @Tp OO
Simple

— natural interface

— efficiency of society

Sound
— security of the system itself
— security of society

Good

— High Quality of Life
Bonds

— Human Relationships




Redesigning Governments: Examples

e Semantic search of administrative
documents

* Global discussion support
e Decision making support

— Economy
e complex system
e multiagent simulation for decision making

h.nakashima@fun.ac.jp




Discussion Support

* The current decision making structure
(e.g.. government) has tree structure

 |T supported global discussion

— Semi-automatic structuring and
summarization of discussion

— Record making
— Retrieval
— Translation

h.nakashima@fun.ac.jp




Two Layered Information Systems

 Physical Layer 0

Globality

— The Internet

— To eliminate time
difference and distance

« WWW=Whenever,
Wherever, Whoever

e Logical layer:
Virtuality

— Personalized
presentation of

Information
e search engine
e data mining
— Ego-centered world

(situatedness)
* “"Here, Now, Me”




Summary

Ubiquitous Computing
Cyber Assist

Ambient Intelligence
Cyber-Pnysical System
Smarter Planet

... and many other names for a single
concept

h.nakashima@fun.ac.jp




Acknowledgment

Thanks to the members of Cyber Assist Research Center
— Koiti Hasida
for co-designing the center and the project
— Takuichi Nishimura and Hideo Ito
for development of Cobit and Aimulet
— Koichi Kurumatani and Itsuki Noda
for multiagent simulations
Thanks to the members of Future University Hakodate
— Masaaki Wada, Sadayoshi Mikami and Masashi Toda
for Marine IT
— Kunio Iwata and Yoshiaki Mima
for Medical IT

h.nakashima@fun.ac.jp




