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Prologue

• Congestion causes various problems, 
sometimes leading to serious accidents.

• This is not only true on the roads.

• I’d like to explore ways to utilize ITS 
technologies to facilitate safe and smooth 
flow of people “off the road.”
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Disaster in Akashi, July 2001 

Ten lives lost and one hundred wounded 
in a pedestrian domino accident.

Over-crowded overpass to fire-works 
event site causes tragedy.

Ten lives lost and one hundred wounded 
in a pedestrian domino accident.

Over-crowded overpass to fire-works 
event site causes tragedy.
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Introduction

Mission of this 

Presentation
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Ⅰ　Revisit Major Functions of ITS Technologies 

Mission of this Presentation

Ⅱ　Identify Emerging ITS Technologies that 
would Improve Safe and Smooth flow of 
Passengers 

Ⅲ　Introduce Initiatives in Japan

Ⅳ　Conclusion
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Major Functions of ITS Technologies

Ⅰ　 How do ITS technologies 
function  in transportation sector ?
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Back to Basics（１）

- Transportation- - Passengers -

■ Provide safe, 
smooth and    
seamless 
operation of 
vehicles etc.

■ Need for safe, 
smooth and    
seamless 
transportation
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鉄道航空・海運

Back to Basics（１）

Major Areas in which ITS Technologies are 
deployed in Operation of Vehicles etc.

Major Areas in which ITS Technologies are 
deployed in Operation of Vehicles etc.

CommunicationＣ

NavigationＮ

SurveillanceＳ

FANS, WAAS

ITS at SEA

航空・海運
Aviation,Maritime 

Transport

OperationＯ
Advanced Railway
Controlling System

鉄道

Operation
Advanced Safety Vehicle
Advanced Cruise-Assist
Highway Systems

Ｏ

NavigationＮ

Railway

ＩＴＳ

OperationＯ

CommunicationＣ

SurveillanceＳ

CommunicationＣ

Automobile
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Back to Basics（２）

- Transportation- - Passengers -

■ Need  for safe, smooth and    
seamless transportation

■ Provide safe, smooth and    
seamless transportation

■ Need for 
reasonable, safe 
and smooth 
transportation

■ Capacity and 
yield management,
safe and smooth 
flow of passengers
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Emerging ITS Technologies

Ⅱ　Identify Emerging ITS Technologies
that would Improve Safe and Smooth 
flow of Passengers
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移動計画

Interactive Technology

ITS Technologies that Improve Interaction 
Between Passengers and Providers of 

Transportation

ITS Technologies that Improve Interaction 
Between Passengers and Providers of 

Transportation

PlanningPlanning

Checking 
timetable, tariff, 
routes, etc
Transaction

Consulting
booklets

Calling up
travel agents 

Easy, fast

Retrieve and 
compare

PCs, mobile phones connected to Internet 

hello

Planning ActionAction

Delay due to 
accidents, etc.

Learn about it after 
arriving at the terminal

Smooth, reliable

Information
Prior to 
action

× × × 事 故Accident？

mobile

Purchasing 
tickets, extra 
charge 
settlement

convenient

Consulting the 
fare table and 
buying a ticket
Extra cash payment

Smart card

Action
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Mobile Phone Internet in Japan

Jun/01Dec/99 Dec/00Jun/00 Dec/01Jun/99Dec/98

10

20

30
million

Mobile Phone Internet
(i-mode, EZweb, J-SKYweb)

PC Internet 

Mobile Phone 
Internet Exceeds 
PC Internet Users

Toshiba Toshiba 
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EKI-TAN “Ekimae-Tanken Club”
meaning “Station-area Expedition Club”

★検索結果
六本木 –
成田空港
01/10/01 14:00発
------------------
[1] 1時間15分
=合計=3100円
*日比谷線 普通
六本木 14：13
銀座 #14：22
*丸の内線 普通
銀座 　　 14:25
東京　 　#14：28
--小計—160円
*成田エクス25号
東京　　 14：33
成田空港 15：28
--小計—2940円
----------------------
[2]1時間40分
=合計=1540円
*大江戸線　普通
六本木 　14：01
門前仲町　#14:17
*営団東西線 快速

Screen
Size

PC PDA Mobile Phone

■乗り換え案内
六本木–成田空港間の経路
01/10/01 14:00発
--------------------------------------
[1] 1　時間　15　分　　　3100円
●日比谷線 普通
　　六本木 14：13
　　-銀座 △14：22
●丸の内線 普通　　　　160円
　　銀座　　　　14:25
　　-東京　　　　△14：28
●成田エクスプレス25号
　　東京　　　　14：33
　　-成田空港　 15：28
--------------------------------------
[2]　1　時間　40　分　　1540円
●大江戸線　普通
　　六本木　　　14：01
　　-門前仲町　#14:17
●営団東西線 快速　　　370円
　　門前中町　14：21
　　西船橋　　　　　↓
●東葉高速鉄道　快速　610円
　　西船橋　　　　　↓
　　東葉勝田台　△ 15：02
●徒歩　　3分
　　東葉勝田台
　　勝田台
●京成本線エアポート快特 560円
　　勝田台　　　15：11
　　成田空港　△ 15:41

Toshiba Toshiba 
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EKI-TAN “Ekimae-tantei Club”
meaning “Station-area Expedition Club”

★検索結果
六本木 –
成田空港
01/10/01 14:00発
------------------
[1] 1時間15分
=合計=3100円
*日比谷線 普通
六本木 14：13
銀座 #14：22
*丸の内線 普通
銀座 　　14:25
東京　　#14：28
--小計—160円
*成田エクス25号
東京　　 14：33
成田空港 15：28
--小計—2940円

Screen
Size on the 

Mobile
Phone

Mobile 
Phone
EKI-TAN

Toshiba Toshiba 

★Retrieval Results
Roppongi –
Narita Airport
01/10/01 14:00 Dep
------------------
[1] 1h15min
=fare=3100 yen 
*Hibiya Line   (sub)
Roppongi     14：13
Ginza         #14：22
*Marunouchi Line
Ginza 　　14:25
Tokyo　 #14：28
--sub total-160yen
*Narita Express#25
Tokyo　　14：33
Narita        15：28
--sub total-2940yen

translationtranslation

Designated
by using the 

key-board
on the phone
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EKI-TAN Route Guide Map

PC

mobile
Phone

Screen
Size

Toshiba Toshiba PDA
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Dynamic Railway Irregularity Information System

On site

irregularities

Railway operation centers

Emergency operation 
plan

XML format data

From now 
(digital)

Analogue info

Internet news

Information

news release to the 
media

•display at stations

• information to other  
railway companies

•digital broadcasting

•internet provider

•mobile phone info 
service

Operation command

Before (analogue)
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Initiatives in Japan

Ⅲ　Initiatives in Japan to Utilize Mobile 
Phone for Safe and Smooth Transport 
- Show Case during 

2002 FIFA World Cup Finals -
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ITS Pilot Projects for 2002 FIFA World Cup at Sapporo

＜Sapporo Dome＞
One of ten venues for the 

2002 FIFA World Cup Finals 
(June  1st & 3rd)

◆Probing Passengers by mobile phones
◆Mapping Information on GIS
◆Identifying Bottle-necks

Mobile phone

bus

rail

vehicles

Mobile phones

Mobile phone

W
ire

-le
ss n

e
tw

o
rk

antenna

antenna

システム
サーバ

Location
identification

Monitoring
system

monitor

pedestrians

Bottol-neck
analyzer

antenna

p
e
o
p
le

v
e
h

ic
le

s

Dynamic Tracking Information System

n
e
tw

o
rk

Arimura (2001)Arimura (2001)

Sapporo DomeSapporo Dome

Sapporo TerminalSapporo Terminal

Makomanai 
Subway Station

Makomanai 
Subway Station

Hiragishi
Subway Station

Hiragishi
Subway Station

Nango-18th St.
Subway Station

Nango-18th St.
Subway Station

Makomanai 
JR Station

Makomanai 
JR Station

Field of the Project

Fukuzumi 
Subway Station

Fukuzumi 
Subway Station
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Inside the Stadium

Arimura (2001)Arimura (2001)
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Outside the Stadium

Arimura (2001)Arimura (2001)



Positioning service

Meta Trip Database 
Server

Contents provider Contents editor

PHS Antenna 
Database

Meta Trip Data
Database

Trip Data
Database

Trip Database
Server

Location Information 
Gateway Server

Flow of survey results and tracking 
information

Flow of meta-data

PHS ANTENNA

GIS Database

Editing

ON Line

Dynamic Probe Information System using Mobile Phone

Mobile Phone (PHS: Personal Handy-phone System)Mobile Phone (PHS: Personal Handy-phone System)



① TRIP START

② TRANSFER ② TRANSFER

② TRANSFER

③TRIP END

Probe Function (Interval 5 min)
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Shuttle 
Bus

札幌ドームまでのアクセスAccess to “Sapporo Dome”

JR 
Shiraishi 
StationHiragishi-

Subway 
Station

Arimura (2001)Arimura (2001)

Sapporo DomeSapporo Dome

Sapporo TerminalSapporo Terminal

Nango 18th

St. -subway 
satation

Makomanai-
Subway Station

Fukuzumi-
Subway 
Station
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Sapporo Dome

Sapporo 
Station

Odori

Sapporo Dome

Probe Information Plotted on GIS (in 15minutes interval)
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Dynamic Tracking 
Information System

◆Location tracking by PHS
◆Mapping Information on GIS
◆Identifying Bottle-necks

T
racking Inform

ation Survey

station

station

destination

bus

railway

taxi

walk

walk

origin

stadium

airport

Sm
art C

ard

ITS Demonstration Projects for 2002 FIFA World Cup at Sapporo

Multiple Application
Smart Card

◆Transport and Purchasing 
Activities by single Smart 
Card
◆Multiple Currency 
(yen,won)

Smooth Transportation

Multi-functional Transaction

Parking lot
bus traintaxi

automobile
Smart Card

shops

terminals

hotels

Multi-modal

Various places

Covering Area
of Mobility

stadium

server
Location 

identification
monitor

People m
obility

V
ehicle m

obility

netw
ork

netw
ork

Improved Mobility in Large Events

Demonstration Projects during 2002 World Cup
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ITS World Conference

Advanced Transport ForumAdvanced Transport Forum

Forum composed 
of 

key members 
from 

industry, 
universities 

and 
administration

Forum Started September 2001
•Share Common Goal & Strategy
•Foster Various Demonstration 
Projects

＜theme＞
◇ITS initiatives for 
CRM in Urban Transport

◇Information technology 
for Traffic Demand 
Management in access to 
large event sites

Advanced Transport Forum in Japan

International
Cooperation



26

Conclusion

Ⅳ　CONCLUSION
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Conclusion（１）

Mission

Growing need for ITS Technologies to 
Facilitate Safe and Smooth Flow of 

Passengers

Strategy

Probe Technology has the Potential of 
Addressing Broad Range of Issues
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Dynamic Probe System using Mobile Phones

•DynamicProbe System can be Utilized for a Number of Purposes 

　 ⇒ To Identify and Analyze Bottle-necks in Access   Routes in 
Large Events

⇒　To Automatically Data Accumulation for Statistics

⇒　An Alternative Research Tool Supplementing or Replacing 
Conventional Paper-based Questionnaires

　⇒　To Identify Location in case of Emergency (the 
“May-Day System”) 

•Issues to be Addressed

　　⇒ Privacy Control, i.e., Technology to Mask Private 
Information when Necessary, Legal Rules for Data Use

•DynamicProbe System can be Utilized for a Number of Purposes 

　 ⇒ To Identify and Analyze Bottle-necks in Access   Routes in 
Large Events

⇒　To Automatically Data Accumulation for Statistics

⇒　An Alternative Research Tool Supplementing or Replacing 
Conventional Paper-based Questionnaires

　⇒　To Identify Location in case of Emergency (the 
“May-Day System”) 

•Issues to be Addressed

　　⇒ Privacy Control, i.e., Technology to Mask Private 
Information when Necessary, Legal Rules for Data Use
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Conclusion　（２）

Mission

Need for a Systematic Scheme for 
Identifying Mobility of Passengers

Strategy

Seek Possibility of Institutionalizing
Probe Technology as Multi-modal 

Information Platform



30

Conclusion　（３）

Mission

Seek Feasible Business Model for Dynamic
Probing System 

Strategy

Conduct Pilot Programs to Boost up the 

Project and find Hidden Agenda
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Project Coming-up !

Tokyo Area Airport Access

Utilizing Dynamic 
Probe Information 
System to Facilitate 
Smooth Flow of 
Airport Access

Haneda AirportHaneda Airport

Narita AirportNarita Airport



ITS
Thank You for Your 

Attention

Katsuhiro Yamaguchi
Policy Research Institute for Land, Infrastructure and Transport




