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We are about to enter an era of a "ubiquitous society" in which the network system is accessible to anyone wherever the person may be as a

result of the spread of cellular phones and personal digital assistants (PDA) and upgrading of such infrastructure as wireless LANs.  At our

Frontier Service Development Laboratory, we have begun new research to build high value-added stress-free stations and railways by using the

concept and technology of ubiquitous computing.  In this paper, I will introduce our efforts and the Smart Station Vision.
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The word "ubiquitous" is Latin, meaning "existing everywhere."  The

idea of a "world where people can access a computer wherever they

may be" was proposed in 1993 by the late Mark Weiser of the Xerox

Palo Alto Research Center.  A world where not only desktop personal

computers are networked, but also many kinds of equipment,

including mobile phones, television sets, game machines, PDAs, and

home appliances are networked and where people can communicate

with anyone through high capacity communication channels at low

costs is about to arrive (Fig. 1.)

We cannot live our lives without computers.  Regardless of whether

or not we are aware of this, computers are involved even when we

make phone calls and withdraw money from a bank.  Looking back

at the history of computers, there have been two waves.  The first

wave was the "mainframe era" and the second wave is the current

"personal computer era."  And the third wave, the "ubiquitous

computing era" is about to come.  It is the arrival of an era of a

"ubiquitous society" in which the network system is accessible to

anyone wherever the person may be, as a result of the spread of

cellular phones and personal digital assistants (PDA) and upgrading

of such infrastructure as wireless LANs.  I will introduce the initiatives

of the Frontier Service Development Laboratory toward a "ubiquitous

society."  

Fig.1: Image of ubiquitous computing era

1 Introduction 2 What is "Ubiquitous Computing"?
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JR East Group has continued to engage in technological development

related to IT since even before the concept of ubiquitous computing

became pervasive.  

Specifically, in the development of the comprehensive information

systems of stations, we have been conducting development related to

providing information to customers and the development of security

systems, and for this purpose, we have been undertaking

technological development to upgrade the information network of

stations. (Fig. 2.)  

We have also learned that it is important to provide information not

only to customers, but also to station workers who are active in the

front lines and who have direct contact with those customers.  For

this reason, we use the concept of knowledge management to

analyze station duties and we are engaged in research and

development to enable the sharing of knowledge among station

workers.  

Our current challenge is how we can sublimate what we have

achieved in our past research as a solution by using ubiquitous

technology.

4.1. Overview of study group

The Ubiquitous Life Study Team was set up to do research on

transportation and travelling as desired in a ubiquitous society,

targeting 2007.  It held six study sessions to make them a foothold for

studying what kinds of service JR East Group will be able to offer at

stations and railways upon the arrival of the ubiquitous society.    

The team is chaired by Dr. Hideyuki Tokuda of Keio University, and

is comprised of experts in various fields including technology,

transportation, and media (Table 1.)  In the study sessions, the team

discussed technological and social problems of the ubiquitous society

and the course it should take.  The members provided their opinions

on what they expected from the JR East Group.

4.2. Overview of study sessions

The six study sessions were held on the following topics (Fig. 3.)  

At each session, one or two members gave presentations that focused

on the "ubiquitous society" from the standpoint of their expertise and

this was followed by discussions.

1st session

2nd session

3rd session

5th session

6th session

4th session

Consensus on awareness of ubiquity

・Technological viewpoint
・Users’ viewpoint
・Middle-strata’s viewpoint

Sorting out points at issue on ubiquity

・Users’ trend
・Preposition of business model
・Profit model
・Suggestion to JR East Group

Business model:
  considerations of incentives for use and provision
・Technological examinations
・Examinations on feasibility a business
・Protection of private information as a given condition
    for realization as a business

Considerations of lifestyle and users’ values
Business model:  deep tillage of incentives for use and
provision

Conclusion, suggestions to JR East Group

Traffic:  considerations of hardware and use

・Suggestions from failure cases such as ETC
・Examinations on security
・Handling of private information in business

Flow of past study sessions

Fig.3: Flow of past study sessions of the Ubiquitous Life Study Team

Chairman Hideyuki Tokuda Head, Graduate School of Media and Governance,
Professor, Faculty of Environmental Information, Keio University

Norio Izumi President, SGI Japan, Ltd.

Members Tetsuya Kurasawa Senior researcher, Research Department, The Japan Research Institute, Ltd.

Jiro Kokuryo Professor, Graduate School of Business Administration, Keio University

Mariko Tamura Head, Secretariat of the Japan Academic Society for Ventures and Entrepreneurs

Miwako Doi Main researcher, Cooperate Research & Development Center, Toshiba Corp.

Yasuyo Fukui President, NAVIT Co., Ltd.

Misa Matsuda Full-time lecturer, Faculty of Information and Communications, Bunkyo University

Kou Miyake Department head, NTT Service Integration Laboratories

Teruyasu Murakami Board director, Nomura Research Institute, Ltd.

Hajime Yamamoto Executive producer, Customer Marketing Department, Recruit Co., Ltd.

Table 1: Study team member list

4 Ubiquitous life Study Team
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3 Past efforts

Fig.2: Comprehensive station information system
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4.2.1. 1st session:  Changes in life brought about by ubiquitous

technology

Security and freedom of choice of information are necessary in the

ubiquitous era from the users' perspective.  It is important to be

aware of "freedom and choice," "reliability and security," "perspective

of service," and "structure of cost sharing" in the ubiquitous era.

Some members maintained that a large variety of services can be

provided with current technology and what is sought in the

ubiquitous society is a breakthrough in services rather than

technology. 

4.2.2. 2nd session: Living and working in the ubiquitous era

The trend is for users to use their PCs and television sets in

accordance with situations, traffic is shifting to P2P (particularly with

respect to visual content) and instant messengers are gaining

popularity.  Because investment into leisure activities is limited to a

fixed amount there is competition for the funds.

There are three pointers with respect to the business structure.  These

are "the importance of unbundling," "inclusion of services in the flow

line of life," and "separation of convenience and sense of happiness

combining these as a business."

4.2.3.  3rd session: Area and community in the ubiquitous era

There is the concept that the nation provides the latitude and

longitude information as infrastructure and the key is how private

companies can use this information.  Although there is also the

concept of covering an area, in the form of a sensor network, using a

combination of high-performance communications equipment and

low-cost equipment, it is necessary to think about the balance

between accuracy and currentness and value of the information as a

result of enclosure when we think of a positional information system

as a business.  

In the final analysis, participants voiced such questions as who should

be responsible for the maintenance of information and upgrading of

the infrastructure and how the costs should be shared as well as the

technological problem of standardizing technological specifications

seamlessly.

4.2.4. 4th session: transportation and traveling in the ubiquitous

era

A presentation that claimed that failures in government led initiatives

were significant in ITS was given and this invited discussions on the

importance of marketing from the users' perspective.  However, it is

very difficult to create attractive contents and use other than of the

four major traffic types (transportation, news, weather, and mail) is

extremely low.

As the authentication function becomes more important in the

ubiquitous era, it is also important to consider security.  The key is an

ingenious linkage with an "individual" while assuring continuity of

information and services.  The anonymity of Suica may manifest

significant advantages.  Diversity of service entities (ease of entry for

venture firms) is also important.  

4.2.5. 5th session: Lifestyles in the ubiquitous era

Mobile phones have entered every aspect of our lives and they

cannot be ignored in the ubiquitous society.  From a survey of

mobility trends among phone users, we found that they mainly use

mobile phones for talking with other people and that the use of mail

functions is not a substitute for, but a complement to, face-to-face

communications.  

As a media characteristic, heavy users of cellular phones are social

whereas heavy users of PCs are unsociable.  It is important to develop

contents with features for cellular phones that are different from those

for PCs.  Timeliness is the key word.

4.2.6. 6th session:  Conclusions and suggestions to JR East

Group

Japan can be regarded as a marketing test-bed and Japanese firms

should consider themselves as the lead users.  

Although such technology as RFID and traceability are important in

the ubiquitous network, we need to think of these as communication

tools.  

How the scarcity and differentiation of IT and information may be

made manifest and a brand formulated are major issues.  The

attendees expressed their opinions that careful and in-depth

examinations are necessary because deflation will progress further if

we seek only efficiency from IT. 

4.3. Suggestions to JR East Group

From the study group, we heard opinions on customer needs and

awareness of issues such as their expectations for stations and

railways.



For instance, the Smart Navigation system is a system that targets

enabling navigation in accordance with the user's situation and

destination.  Once the user inputs the destination in a ubiquitous

terminal, the terminal will choose the most suitable and shortest route

and guide the user through the station.  

Let us assume a scene at a station where a housewife is pushing a

baby stroller, as a specific example.  Because the ubiquitous terminal

is able to understand the situation, it will guide her through the

station, showing her the way that will lead her to as many elevators

as possible and presenting her with as few physical barriers as

possible.  The guidance will not require the user to have such special

knowledge as "Chuo line," "South exit," or "Platform 8."  Instead, the

guidance will be given in a primitive fashion, telling the user to "go

straight" and "take the elevator on the right” and so forth

The group alluded to the following points as user needs.

· Expectations for stations as a place of sojourn

· Stress-free stations and traveling

· Travel space that enables external connectivity

The study group maintained that although stations have been

inorganic, being considered merely a passing point, in the past we

need to consider them as space for business and relaxation.  We felt

that the members were concerned about station use that has become

increasingly complex, without railway operators realizing it, and

about assurance of network connections while traveling and about

the high potential demand for seamless services.

Although the Ubiquitous Life Study Team discussed issues from a

variety of perspectives, what is important is the users' perspective,

and through the discussions, we came to a conclusion that our goal is

to find a breakthrough in services by creating a ubiquitous computing

environment at stations and railways.

5.1. Overview

The discussions of the Ubiquitous Life Study Group described above

revealed problems we need to work on as a research center.  From

the users' perspective, stations and railways are not user-friendly, or

in other words, there is still ample potential for improvement. 

For example, people stand in line in front of ticket-vending machines

to buy train tickets and users ask station workers such basic questions

as "Where is such-and-such?"  On the other hand, the IT society has

made consumers increasingly discerning in the choices they make

and we have entered an era of diversifying users' values.  

We intend to do research on what the future stations and railways

should be from the users' perspective by setting up the "Smart Station

Vision" to create stations that can provide high value-added services

to satisfy diversifying customer needs.

5.2. Concrete plan of vision

The "Smart Station Vision" consists of the three pillars of "providing

appropriate information," "creating added values," and "achieving

comfortable traveling space," each of which has a keyword that

expresses its direction (Fig. 4.)  
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Providing appropriate information

Creation of added values

Comfortable travel space

Smart Navigation

・Navigation in accordance with an individual situation

Personalized Information

・Improvement in services by providing appropriate information

Seamless Benefits

・Providing services in accordance with time and space

Context Marketing

・Marketing in accordance with personal preference and situation

Calm Technology

・Integration of design and technology to create new space

Universal Platform

・Creation of station friendly to all users

Smart
Station
Vision

Fig.4: Smart Station Vision

Fig.5: Overview of Smart Station Vision

5 Towards the Smart Station Vision



The station where the ubiquitous environment is created will not only

provide information, but promise users stress-free traveling by

learning about them.  We will aim to create an environment where

disabled people will be able to use a train by themselves.

Our Research and Development Center is planning to conduct an

empirical test of a ubiquitous environment, led by our Frontier Service

Development Laboratory (Fig. 6.)  The intent of the test is to test

various applications by integrating the virtual and real to create a

super environment on a trial basis to simulate a society where the

upcoming ubiquitous environment is to be created.  We plan to make

the environment public to the extent possible, by using such

platforms as collaboration with universities and joint experiments

among private companies.

Our Frontier Service Development Laboratory intends to conduct

research and development in new fields as our name “frontier” shows

to provide high value-added solutions toward the ubiquitous society.
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Fig.6: Image of empirical test of ubiquitous environment

7 Conclusion

Empirical test of 
6 the ubiquitous environment
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◆Glossary

Mainframe:

A generic term for large powerful computers, also

called large general purpose machine, serving as the

center of mission-critical systems.  Before personal

computers became common, many users needed to

share use of the CPU of a large computer.

Broadband:

A generic term for a series of technologies with

transmitting capacity that is more than several times

or several hundreds of times that of Internet

connections that rely on traditional analog modems.

In Japan, ADSL has spread rapidly and FTTH (Fiber

to The Home) services where fiber-optic lines are

installed directly into private houses have already

begun.  The JR East Group is providing wireless

LAN services at stations on a trial basis. This is a

type of the broadband service called "hot spot." 

IPv6:

IP is the abbreviation for Internet Protocol and v6

stands for version 6.  It is a set of rules necessary for

data communications that regulates the procedures

and data format in data transmission.  When the

current IPv4 is replaced with IPv6, address space

will become seemingly infinite (specifically, 2 to the

128th power) and an address may be assigned to

anything.

LAN:

Abbreviation for Local Area Network and a generic

term for a system of setting up servers and PCs and

connecting various computers through a network in

a relatively small area such as within a given site.

The main LAN systems at present connect terminals

via Fast Ethernet with gigabit Ethernet as the

backbone.  

Sensor network:

Micromini sensors with wireless communication

functions that comprise an autonomous network

and exchange information via this network.

Because micromini sensors are only capable of

emitting very weak electric impulses, sensors

construct an ad-hoc network and for this reason

how to construct a flexible network is an element

that needs to be researched.

VoIP:

Abbreviation for Voice over Internet Protocol.  A

technology for transmitting voice via an IP that was

originally designed for data transmission.  It aims at

the realization of Internet phones.  Because IP is

basically weak at real-time communications,

technologies to prevent delay and skipping of voice

are needed.

P2P:

Abbreviation for Peer to Peer.  This is a new form of

computer connection in which terminals connected

via the Internet exchange data directly without

going via a server.  The expression is used in

contrast to the traditional client-server system.  

RFID:

Abbreviation for Radio Frequency Identification and

a generic term for technologies of wireless object

authentication.  Suica card of the JR East Group and

other non-contact type IC cards also use RFID.  This

is becoming a focal point especially for the

distribution industry as a replacement for barcodes.

Approximately 0.4 millimeter-thick micromini chips

including μchips (Hitachi, Ltd.) have already been

developed.  There is an active move to standardize

the coding system embedded in the tiny microchips.

The Auto ID Center led by MIT and the Ubiquitous

ID Center led by Ken Sakamura of TRON-fame have

been in the limelight.

Instant message:

A generic term for applications that enable chatting

with Internet-connected users in real time.  The

application provided by the world largest Internet

provider, AOL (America Online), is called AIM (AOL

Instant Messenger) and it is also used widely in

business overseas.  

Calm Technology:

A concept proposed by the late Mark Weiser of

Xerox Palo Alto Research Center that maintains that

the direction of computer and other technologies

should be invisible so users will not be aware of

them.  A similar concept is invisible computing

proposed by Donald Norman.


