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1. Deploym ent of ETC*

(1) Spread of ETC
• ETC started commercially in March, 2001
• Over 3.8 million ETC units have been shipped and  over 20 % of cars 

have E TC units now

3.8 m illion  un its  in  to tal(Sep tem ber  2004)

Over 3.8 m illion 
units shipped

ETC uni t setup s
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(2) Nationw ide deployment of ETC
• 1,150 toll plazas in Japan do E TC services
• New services for ETC-only interc hange (Sm art IC) are in preparation

at 35 points

1. Deploym ent of ETC

Smar t IC

ETC gate

Tol l road IC

Highway

General road

[Deplo ym ent of  ETC in Japan] [Im ages  of Sm art IC]
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(1) DSRC used in  ETC

＊DSRC：Dedicated Short Range Communication

2. Sum m ary and Present Si tuation of DS RC

DSRC is standardized in Japan as ARIB S TD-T75, based on ITU-R and 
ISO standard 

‐5.8GHz acti ve sys tem  (ITU-R basis )
‐ISO15628(FDIS)basis
‐Multi application  
‐High-speed, large capacity

Roadside 
beacon

5.8 GHz 
act ive  s ys tem

DSRC

ETC On-board
antenna

On-board 
equipment
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Smooth pass 
at any gate

Real-time 
information for 

safe drive 
support

Area information
Providing on 

demand
・・・

(2) Mu lti -application using ASL*
・ The ASL is standardized in Japan as ARIB S TD-T88, which can realize 

multi application using with ISO15628
・ The ASL can handle both IP and non-IP applic ation
・ New system can realize various applications with 6 basic functions in 

non-IP application is being investigated

2. Sum m ary and Present Si tuation of DS RC

＊ASL：Application Sub-Layer

DSRC (ISO 15628)

ASL (ARIB STD-T88)

TCP/IP 6 basic funct ions
ETC

IP Applications Non-IP Applications

・・・
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Various applications are under development; payment, information services
(3) Ex am ples of m ul ti -appl ication wi th ASL and ex am ination si tuation s
2. Sum m ary and Present Si tuation of DS RC

To l lg ates
Gas stati o n s

SA,  PA and  
" Michi-no-Eki"

(Roadside rest  ar ea)

Openin g and  
c los ing gate

Gas stati o n s

Car  d ealer

Co n ven ien ce sto r e

Par kin g  Ar ea

Par kin g  Ar ea
fo r  ap ar tmen t

Par kin g  Ar ea
fo r  d ep ar tmen t s to r es

Paym ent for  too l 
and charges Inform ation prov is ion

Inform ation
updati ng

On  r o ad
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a) In formation services  w ith  IP appl ication
・Experiment was done at Moriya Service Area, on January 29 and 
February 2, 2003 

・About 300 users conducted the experim ent with 4 experim ental cars

2. Sum m ary and Present Si tuation of DS RC

Opening cerem ony at the 
inform ation booth for the 
experiment.

5.8 GHz DSRC
roads ide antenna

Built-in on-board
equipm ent

Various  services  examined  
through the two-way active
communication sys tem .
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b) Car d iscrimination system at  parking  areas
•Car discrimination system already started at private parking areas in 
January, 2003
•DSRC authenticates the ID number of the on-board E TC equipment of an 
approaching car and opens the gate

2. Sum m ary and Present Si tuation of DS RC

DSRC 
antenna

DSRC authent icates the ID 
number of  the onboard ETC 
equ ipment



9

c) Demonstration  of  payment at gas s tation
•The dem onstration was m ade at a private gas  s tation on January 22 to 24, 2003
•Experim ent of paym ent and inform ation services  were done at self-service gas  
m achines  and autom ated car-washing m achines

2. Sum m ary and Present Si tuation of DS RC

Prepaid ty pe IC card used
in the demonstrat ion

Requesting the ty pe and 
amount  through the screen, 
and electronic payment of 
the charge

User can choose the menu and
the charge is electronically paid.

The demonstrat ion was made at 
an actual shop doing business.

DSRC antenna on the roof of  
the car-washing machine
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d )　Experiment o f payment at  hamburger shop
•The experiment was  m ade at a ham burger shop from  Septem ber 25 to 28, 2001
•The experiment was  to send the m enu and the order between in-s tore m achine 
and on-board unit, and to pay online 

2. Sum m ary and Present Si tuation of DS RC

source:NEC
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(1) Development of ITS on-board  units
3. Plan for the Future

One on-board unit will be able to use the following services in 2007
– Sm ooth passage through all types  of gates  
– Regional guides  according to location and needs  
– Tim ely driving support inform ation 

The case where one on-board unit can 

use several applications
The case where each application needs an 

exclusive on-board unit

3 km to the dest ination
5 new mai ls

5 km configurati on

8km to the accident po int

Road i nformatio n

T raffic
regulation!

Turn right 
100m ah ead

8km to the 
Accident po int

5 new mai ls
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[ Smooth passage through all types of  gates ]

- Smooth passage by cashless fee payment other than ETC, including parking fees
- Voice announcement services w hen entering and leaving a facility.
- Smooth passage by cashless fee payment other than ETC, including parking fees
- Voice announcement services w hen entering and leaving a facility.

Fee payment in the  drive-
through res taur ant

Fee payment in a pay-by-
the-hour parki ng garage

Fee payment at a gas  stati on

Entr y/exit  
management in 
an apartment 
building 's par king 
garage

Entr y/exit  management i n a facilit y for 
commercial vehicles

Sourc e:  NEC

Sourc e:  In ternet IT S Res earc h Group
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[ Regional guides accord ing to locat ion and needs ]
- Providing area road information and regional or tourist information at roadside stations and 

expressw ay service areas or parking areas 
- Offering a w ider range of  opportunities to obtain information in the car

- Providing area road information and regional or tourist information at roadside stations and 
expressw ay service areas or parking areas 

- Offering a w ider range of  opportunities to obtain information in the car

Smart  communication testi ng (JH Moriya Servic e Area, J anuar y 2003)

Sourc e:  Minis try  o f Land , Infras truc ture and  Transport

Road 
information

T ourist 
information

Information on 
service areas and 
parking areas
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20 分 ６ 

関越道 

１時間 50 分 ８ 

２時間以上 10 

11 ２時間以上 

東松山 

高崎 

前橋 

本庄・児玉 

高坂 SA 

上里 SA 

寄居 PA 

嵐山 PA 

上信越道 

２時間以上 

満 

満 

空 

空 

駒寄 PA 空 

１ 藤岡 

[ Timely driv ing support in format ion ]  
- Improving safety by providing various information instantly w hile driving
- Enhancing the existing VICS services 
- Establishment of  infrastructures such as roadside units based on international standards and 

mult i-modal application of  on-board units

- Improving safety by providing various information instantly w hile driving
- Enhancing the existing VICS services 
- Establishment of  infrastructures such as roadside units based on international standards and 

mult i-modal application of  on-board units

[ Suppor t for  safe dr iv ing on curves ]

Supplying 
informa tion 
over a br oade r 
area

 
Co n g e s ti o n

Offe ri n g  a  g re a te r n u m be r of 
s c re e n s

Conges t ion around XX
It  w ill be  eas ed in XX 
hours .
Conge sti on in or di nar y  
r oad ar ou nd XX
It will  be  ea sed  in  XX  
hour s.

30 分 XX 渋川 

関越道 

10 分 10 高崎 

11 前橋 20 分 

50 分 XX 沼田 

1 時間 20 分 XX 月夜野 

1 時間 50 分 XX 水上 

チェーン規制 速度制限：30km 

赤城高原 SA 

赤城 PA 

空 

満 55 分 

１時間 

駒寄 PA 空 25 分 

[  Enhancing VICS ]

[ Ex is ting VICS ]

greater numb er of  
screens

T esting a curve entry 
warning system 

(Sangubashi, 
Metropolitan Expressway)

2k m ahead
Traff ic  rest r ic t ion 
by  lane
Due t o f reeze 
prevent ion work

[ Notification when approaching a congested section ]

速度低下
注意！

A t t ent ion, 
c onges t io n 
ahead.

Atten ti o n , 
freq u en t 

accid en ts w h en  
makin g  a ri g h t 

tu rn .

[ Information on locations with frequent acc idents ]

B roader 
area

greater 
sophist ic at ion
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For the services  with ITS on-board units , joint researches  by public and private 
sectors  and settlem ent of s tandards  and specifications  are prom oted

*1 included mutual connection scheme settle ment

(2) Development scenario
3. Plan for the Future

Area informationＥＴＣ

Parking garage

In fo . provision

2007

Multi use payment

2006

2005

2004

(Payment at 
gas stations)

Drive support 
information

Entrance and 
exit management

Probe

Pedestrian 
support

In fo . and w arn in gVehic le  in fo . t ran sm iss ion

ＥＴＣ

Fee payment

Se

2008 
and after

Definit ion of  service

Settle ment of standards and specifications *1

Jo int  research

To set roadside equ ipments 
and make on-board un its

Regional guides 
according to location 

and needs 

T imely driving 
support information Smooth passage through all types of gates 

Services  start

Settle ment of 
standards

and specifications *1

Settle ment of 
standards

and specifications *1

Jo int  researchJo int  research

Definit ion of  service Definit ion of service

To practical 
use

To set roadside 
equ ipments and 

make on-board un its

To set roadside 
equ ipments and 

make on-board un its

To practical  
use

To practical 
use

To practical 
use

To practical 
use

To practical 
use

To practical 
use

To practical 
use
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[Roadside]

Media free comunicatione environm ent with not only DSRC but cell phone 
and wireless LAN

(3) Targeted w orld  w ith  ITS on-board un its
3. Plan for the Future

present

DSRC

無線 LAN

ITS 車載器

Bluetooth

ITS on-board unit

ETC

next generation

memory 
interface

Card 
interface

Wireless LAN

Cell phone

[Roadside]

[Outside]

Cell
phone

PC

Memory
stick

Memory
card

IC card

ETC roadside beacon

Hot spotVICS 
Roadside
beacon

ETC ETC
roadside 
beacon

Internet
ETC applicationVICS Drive 

support 
service

Internet

[At home]

PC Wireless LAN

VICS unitETC unit

mobile communication
network

internet
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END


