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Abstract

The Intelligent Transport Systems (hereafter called
ITS) is a new transport system which is composed of
an advanced information and telecommunication
network for users, roads and vehicles. By utilizing
advanced technologies, ITS contributes greatly to
solving problems such as traffic accidents, congestions
and efficiency.

In this article, the overview of ITS in the world was
summarized in chapter 2, the trends of ITS in Europe,
the U.S. and Asian-Pacific Region in chapter 3, the

trend of ITS in Japan and Toyota's approaches to ITS
in chapter 4, the ITS-related international
standardization activities in chapter 5, and the
conclusion in chapter 6. Main items are the DRIVE,
PROMETHEUS and T-TAP projects in Europe, the
National ITS Program Plan in 1995 and many related
field tests in the U.S., the ITS development and
deployment program and current situations of ITS in
Japan.
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Fig. 1  Changes of various road and traffic

characteristicsin Japan™". (index : 1970 = 100)
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Fig. 2 ITS conceptual model”"~.
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Table 1 Changes of ITS development in Japan, the U.S.
and Europe™*.

1st Period 2nd Period
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Table 2 Summaris of DRIVE programme and
PROMETHEUS project.
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0 Behavioural aspects & traffic safety
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& databases

DRIVE Il : 57 projects

0 Demand management

O Travel & traffic information systems

O Integrated urban traffic
management systems

O Integrated inter-urban traffic
management systems

0 Driver assistance &
cooperative driving
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0 Vision enhancement

O Friction monitoring &
vehicle dynamics

O Lane keeping support

O Visibility range monitoring

O Driver status monitoring
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2. New System
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1. Travel and transportation
management

1) En-route driver information

2) Route guidance

3) Traveler services information

4) Traffic control

5) Incident management

6) Emissions testing and mitigation
7) Highway-rail intersection

2. Travel demand management
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8) Pre-trip travel information
9) Ride matching and reservation
10) Demand management and operations

3. Public transportation operations

goooss3pouoonoooooonceb-
rROMOUODOOOODOOODODO

11) Public transportation management
12) En-route transit information

13) Personalized public transit

14) Public travel security

200000000 MDI

4. Electronic payment services

15) Electronic payment services

MDI ( Model Deployment Initiative ) O O
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5. Commercial vehicle operations

16) Commercial vehicle electronic clearance

17) Automated roadside safety inspection

18) On-board safety monitoring

19) Commercia vehicle administrative processes
20) Hazardous materials incident response

21) Commercia fleet management
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6. Emergency management

22) Emergency notification and personal security
23) Emergency vehicle management

7. Advanced vehicle control
and safety systems
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24) Longitudinal collision avoidance

25) Lateral collision avoidance

26) Intersection collision avoidance

27) Vision enhancement for crash avoidance
28) Safety readiness

29) Pre-crash restraint deployment

30) Automated highway systems
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Fig. 9 Field operational testsinthe U.S."".
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(2)Collision warning system (1) Real-time traffic/travel (1)Display
(CAWS) information
O Collision warning (2)Automatic collision notice
O Lane departure warning (3)Automatic management
O Lane change warning O Electronic toll collection
(2)Navigation and route guidance| (4)Warning at special point
(3)Pleasant/security (Road conditions)

O Cellular phone
(4)Adaptive cruise control (ACC)
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Level 2
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control
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(2)Intersection hazard warning (2)Intersection hazard/ (2)Voice
system. Advanced CAWS crossing warning system recognition
(2)Control assistance (2)Roadside cooperation factor

0 Partial assistance of collison O Sensor function
avoidance braking control
[ Steering control assistance
(3)Drowsy driver monitor
(4)Vision enhancement

00000000000000000
D00000D0000000000  Levd
D00000D00000000000 y0meed
D00000D0000000D0000  diving
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(lane detection)

(1)Advanced collision (1)Advanced collision avoidance | (1)Digital
avoidance control O Vehicle-vehicle cooperation display
0 Longitudinal control (intersection)
O Lateral control (2)Lane keeping control

(steering assistance)
(3)Merging assistance
(4)Autonomous cruise control
(5)Hazard detection & warning
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Table 7 ITS development areas and user servicesin Japan™"".

Development areas

User services

1. Advancesin navigation systems

1) Provision of route guidance traffic information

2) Provision of destination-related information

2. Electronic toll collection systems

3) Electronic toll collection

3. Assistance for safe driving

4) Provision of driving and road conditions information

5) Danger warning

6) Assistance for driving

7) Automated highway systems

4. Optimization of traffic management

8) Optimization of traffic flow

9) Provision of traffic restriction information on incident management

5. Increasing efficiency in road management

10) Improvement of maintenance operations

11) Management of specia permitted commercia vehicles

12) Provision of roadway hazard information

6. Support for public transport

13) provision of public transport information

14) Assistance for public transport operations and operations management

7. Increasing efficiency in commercial vehicle
operations

15) Assistance for commercia vehicle operations management

16) Automated platooning of commercial vehicles

8. Support for pedestrians

17) Pedestrian route guidance

18) Vehicle-pedestrian accident avoidance

9. Support for emergency vehicle operations

19) Automatic emergency notification

20) Route guidance for emergency vehicles and support for relief activities
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1995 2000 2005 2010 2015

1.Advances in
navigation systems
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Colleotion Systems
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.v E
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. ] - ]

4.0ptimization of
traffic management

5.Increasing efficiency
in road management

Provision of Public Transpart Infarmet lon ‘
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6.Support for public
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7.lnoreasing efficiency
in commercial vehicle
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emergency vehicle
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Fig. 11 Japan's ITS development and deployment
milestones™"".

(billion yen)
1995FY 1996FY | 1997FY
Practical use” 44.0 59.6 69.0
R&D™ 0.8 74 8.7
Total 448 67.0 77.7

* . Practical use of ITS and establishment of infrastructure
+: R&D of ITS and others (standardization activities etc.)

GRAND TOTAL = 67-billionyen (1996FY)

ITEM

ITS Total Design

Advances in Navigation Systems
E ic Toll Coll y
Assistance for Safety Driving
Optimization of Traffic Manag
Increasing Efficiency in Road

Support for Public Transport
Increasing Efficiency in

C ial Vehicle Op
Support for Pedestrians, etc.
Support for Emergency Vehicle
Operations

TOTAL (billions of yen)

%] Practical Use of ITS and Establishment of Infrastructure
R&D of ITS and Others
Total Spread Across All Ten Categories

Fig. 12 Concept of VICS system™"°.
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Camera records cars that| | Electronic toll Manned exit lane
don't pay or mistakenly collection lane
enter ETC lane

Fig. 13 Electronic toll collection system”“~.

Fig. 14 Tria application of ETC system to the
Odawara tollbooth on the Odawara-Atsugi
road (right bottom: on-board unit)?°~.

Water repulsive windshield A3

Indication board for
various information A6
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Vehicle speed sensor, acceleration
sensor A5,B1,B2,B4,85,86,87,D4

Impact absorption system C1

Pedestrian impact
absorption system C3

Collision detection sensor
C2,02,03,04

Fig. 15
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Road-vehicle communication/ vehicle-vehicle
~— communication A6, D3

Vehicle position sensor D3 -~

Obstacle sensor (Rear)
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Inside door lock releasing
device D2

Tire air inflation
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Driver condition sensor A1

::‘:::..\ Obstacle sensor (Side)
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Driving recorder D4

Steering turning angle sensor
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Automatic driving device B5

Image of ASVP"T,
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Fig. 16 Public demonstration testsfor AHS in the
Joshinetsu Highway prior to service” .
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Fig. 17 Concept of AHS-i, c and a of Japan™"".
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Car Transport

Multimedia . ?hort-Digtnnce

igati ransit Systems
:C%shvlut\on @ : Commuter EV System
- Mayday Syste,

Facﬂme

Logistics
z;gltnno Lot Management TOV0 (Truck ete. )

- Gate Management System

ACCS: Adaptive Cruise Control System
ACAHS: Advanced Cruise-Assist Highway Systems

Fig. 18 ITSvision of Toyota”"".

Toyota Media
Station

From Toyota Media Station to car

From car to Toyota Car navigation

Media Station Adaptor

9600 bps digital portable
telephone

Fig. 19 ToyotaMobile Network - MONET""".

0000000 R&DODODOOOVol. 33 No.3 (1998.9)



66

goobobbobooboo

gopogisoooboogoooo
0000 o0ogITsboooooobobon
gboboooboobboooobbooobboon

goggoobbbobbbboddooooooon

goboooobboooobbooobboon
ooboooboooboboooooirsooog
gobooobobboooobbooobboon
goboooboobboooobbooobboon
Ooooooogoogiiso(ooonboonog )

1st Antenna

2nd Antenna

Gate controller
—

Vehicle detector

On-beard unit
with IC card

Fig. 20 Anexample of Toyota ETC systems”"".
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Table 9 1SO/TC204 working groups™”“. 00)0000o0O0oo0oon
- - 000000 CENDOOO
WG Title Chair
WG1 Architecture UK 1o noboounon
(WGL.3) | Automatic vehicle and equipment identification Norway s8GHzO OO ODOOOOOO
WG2 Quality and reliability requirements USA 000000000 CEND
WG3 TICS database technology Japan
WG5 Fee & toll collection/management and access control Netherlands ooooboooooo
WG6 General fleet management USA puodouodoooog
WG7 Commercial/freight Canada 00000 ooooooog
WG8 Public transport/emergency USA 000000 915MHz0
WG9 Integrated transport information, management, and control Australia
WG10 | Traveller information systems UK 2.45GHzO O ETCO O OO0
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WG13 | Human factors and man-machine interface USA O00000000o00on
WG14 | Vehicle/roadway warning and control systems Japan
WG15 | Dedicated short range communications for TICS applications | Germany vobbbobotbbbotu
WG16 | Wide area communications/protocols and interface USA ooooodoooood
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ACC: Adaptive Cruise Control

AHS: Automated Highway System

ALI: Autofahrer Leit und Informations system
AMTICS: Advanced Mobile Traffic Information and

Communication Systems

ARTS: Advanced Road Traffic Systems

ASV: Advanced Safety Vehicle

ATIS: Advanced Traveler Information Systems

ATMS: Advanced Traffic Management Systems

AV CSS: Advanced Vehicle Control and Safety Systems
CACS: Comprehensive Automobile traffic Control System
CEN: Comite Européen de Normalisation (European

Standardi zation Organi zation)

PROMOTE: PROgramme for MObility in Transportation in
Europe

RACS: Road/Automobile Communication System

SSV'S: Super Smart Vehicle System

STP: Surface Transportation Program

TEA 21: Transportation Equity Act fot the 21st century

TICS: Transport Information and Control Systems

T-TAP: Transport Telematics Applications Programme

UTMS: Universa Traffic Management System

VERTIS: VEhicle, Road and Traffic Intelligence Society

VISC: Vehicle Information and Communication System
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CVISN: Commercial Vehicle operation Information System
Network

CVO: Commercia Vehicle Operations

DOT: Department Of Transportation
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DRIVE: Dedicated Road Infrastructure for Vehicle safety in I —

Europe
DSRC: Dedicated Short Range Communications
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