


Realization of Smartway

Keihanshin (Hanshin Expressway)

Service operation is scheduled to warn of steep bend ahead (in service at Miyake at the end of June), provide info
on obstacles ahead (Nishi-ide) and merging assistance (Yanagihara)

Other info service on conditions ahead is also scheduled (Bakano-shima, Namiyoke), Congestion condition is
displayed on a still image display screen.

Keihanshin (Meishin Expressway Shin-meishin Expressway)
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Keihanshin (Hanshin Expressway: Test on Miyake bend section)

A service is scheduled along Meishin Expressway and Shin-meishin Expressway, providing information on
conditions ahead (in highway radio) to assist drivers’ route choice on Meishin Expressway or Kyouji Bypass.
Additionally, the existing VICS beacon provides simple graphic with voice info.

Tests have been operational since June 30, 2008 along bend sections in Hanshin Expressway of Keihan region,
where a warning service is being examined along a steep bend (Route #14 Matsubasa-line inbound, Miyake bend).
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Hiroshima (Sanyo Expressway)

(Test outline)

duration : since Jun 30, 2008 Mlyake bend
location : Hanshin Expressway, Route#14 inbound, Miyake bend
test sys : system for hazard prevention along bend
(see following illustration)
test method : - examine an ordinary driver’s reactions in operation
- examine vehicle behavior using roadside CCTV and OBU O

Warning system of a steep bend negotiation
ETC ID identifies

An ETC ID detects vehicle speed operating in a vehicle speed

stralght' section before a bend negotlatlon'to discern s fobased o e Gtectd spoed
excessive speed compared to an appropriate value Ongoing direction

to warn driver.
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ITS OBU offers info services

An excessive speed warning service is scheduled along the extended down slope sections with bends in a row on
Sanyo Expressway.
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| Car-ferries payment

(3) Approach to deploy and perdominate
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Bl Smartway deployment

Further predominance of ETC, information assistance service for safety drive and traffic information delivery is moved

forward. Still further, there exist the significant potentials for new services market of variety of venders.

Safety drive assistance

The ITS extensive service,
including ETC as centerpiece, is

Particular vehicle, hazardous deployed to secure _safetyz ease,
material load vehicle comfort and convenience in every

Road traffic info provision

(. : :
Internet connection service

driving scene

Bus-location system

[Charge transaction sewicx

Parking payment
Gas station payment

Drive-thru payment

_ Y,

Hl Schedule

Smartway is on the course for full-fledged service operation in 2009, focusing on accident-prone sections, and going
through various tests and trial operations using expressways and national routes. Additionally, service venders are

Internet connection at way-
station ‘Michi-no-eki’

Internet connection at service/
parking areas

Information downloading

Advertisement

online shopping in vehicle
on board

ingress/egress control

ingress/egress control for
monthly basis parking

various customer relation control

encouraged to join the market, giving impetus for the ITS OBU market predominance.

2006 2007 2008 2009 and on
Smartway 2007  Central Circular Route Shinjuku line opening
Metropolitan V V|7 /===
Expressway Tests in Metropolitan Trial operations in
expressway service | | Mgfropolitan expressway Service operations | | nationwide deployments
» section efVice section (B maj
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8 Tes’[]optelrtatlon 0 obstacles ahead
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& | 3 major metropolitan sectbn conditions ahead
O | areas, etc « providing acoustic information
o * merging assistance
5 « accessing information (IP
3 connection )
c:,D « providing acoustic information
— + acoustic read-out on message
expressway, board display
. . « position information
nationwide,| (electronic message sign)
others
national
route
[Eiiaiiripinirin il
1 ferry, public par!(lng l ferry, public, commercial parking charge transaction, etc.
1 charge transaction test,
S —-———— Information dissemination at family restaurant, convenience store,
or way-station ‘Michi-no-eki’ .
’ .
vender’ s service Internet connection and other venders’ services
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Realization of Smartway

B Technical Disclosure on VICS format using 5.8 GHz DSRC

New service is available by adding radio wave data format to the existing one

Service using the existing radio wave beacon New service in 5.8GHz DSRC (expected)

- map and simple graphic info
- congestion, link travel time info
- info in text display (incl. emergency message)

<current service >

Addition

congestion along outer
circular road, accident
on Route #2 Meguro

line. Drive carefully!-

Alert! Merging vehicle
- from left ---

condition in Gaien area,
1km ahead---

£

M ITS Service Promotion Association (hereinafter described ISPA)

(1) The goal and position of ISPA
ISPA was chartered in June, 2008 with the intention to provide the milieu whereby a user can use ITS application
services with DSRC. ISPA secures DSRC interconnectivity of OBU and roadside system which operate based on
manufacturer’ s standard functions, enabling the ITS services to embrace the required security information.

(2) ISPA activity

(1) provide and maintain milieu whereby DSRC interconnectivity is assured in test operations

(2) provide and maintain milieu where DSRC security is assured
(3) register type and class of ITS OBU and RSU
(4) permit Logo to the eligibility
(5) standardize DSRC systems specified in (1) and (2); provide security for vehicle-roadside
assistance for market quality enhancement, promotion and communication
penetration V4 N\
(6) public relation activities I | the public RSU system (A) |
(7) others: activities related or attributed to (1) to (6) | the public RSU system (B) |
ITS OBU (A) g \ :
e
T
_ TS OBU (B) =g || the public RSU system (X)|
The security is tightly controlled to ?:3 .
provide solid inter-connectivity ) % |the private RSU system (A)|
between ITS OBU and roadside \ & |the orivate RSU system (B)|
systems for disseminating various ITS OBU (C) :
services in a safe and reliable -
the private system
\ 2 | he private RSU (X)|
manner. I I -~ : l
k [ [ [ |
assure OBU assure interconnectivity assure RSU
performance and interoperability of performance
OBU and RSU
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Approach to ITS Service Predominance
~Smartway embracing significant business potentials~

Realization of Smartway

The efforts for Smartway realization are outlined.

Overview

Looking ahead, expectation is growing for ITS technology to offer various service operations in daily
life by encouraging input from private corporations. The most plausible and predicted services in real
world by vendors are:

M service outline

H service mechanism
The mechanism is: card affiliation data,

M service impact

(1) Parking transaction

ITS OBU with a credit card enables a cashless
parking transaction to proceed smoothly at public
parking lots. A parking discount or a point deposit
service as well as support services for the
disabled in respect to the facility nearby are also
available.

antenna || speaker

\

ITS OBU

time stamp

(1) At public parking entrance gate, data on card ingress gate;

affiliation, time stamp and other is exchanged
among OBU, fixed IC credit card, RSU and a
control server.

(2) At exit gate, RSU reads out data on IC card
affiliation, time stamps and other to allow a ,
control server to transact charge, and RSU

relays information on parking charge or others

parking charge, etc.

M

to OBU.

The expected benefits for a parking user and a

Existing parking service

parking operator are: (1) Vehicle merging approach to

manipulation for payment at gate (a ticket-less,
cashless transaction)

(2) A smooth ingress/egress into/out of gate
section is assured (road-shoulder parking
reduction and congestion relief is expected)

(3) A safe and easy to use parking service for the
aging society

parking token vending machine

[convenience enhanced for a parking user] (2) Take a token and o
(1) Smooth parking without the nuisance of make payt .

Parking IC card transaction service

Automatic parking
smoothly processes
procedures of a token
and payment.

[efficient parking control/management for operators]

(1) A control/managerial cost saving by cashless
transaction

(2) An enhanced quality of service for users,
compared to existing systems

(2) ETC use for multi-purposes

B outline of service with a vehicle ID
ETC use for multi-purposes including parking control RSU
and other payments is becoming widespread by ?
encouraging service vendors to use ETC for their
service operations. In ETC for multi-purpose uses, an
owner ID of ETC OBU (user vehicle ID) is transmitted

ID

\
Server
~

to RSU composed of a DSRC device and ID store unit. n
This information is then collated with registered owner Gate f
ID for authentification. Services with ETC system AIER DL EHEEER, O GRS °pe”‘°‘B

ensure tight security.

B ETC parking transaction
The pre-registered ID data allows a parking control to
proceed smoothly with cashless and ticketless
transaction, Similar to ETC for toll collections, it
requires neither the vehicle to approach a gate with a
token machine nor handling of coins.

M ferry boarding procedure with ETC
The pre-registered data on vehicle and card affiliations
can eliminate the procedures at site to identify a
vehicle and pay charge, eliminating any hassle before
boarding.

B multi-purpose use cases across the nation
Services using ETC are becoming widespread across the
nation, used for parking and ferry boarding.

<Sapporo>

<Osaka> Kita-ichijyo underground parking area

Sakurabashi parking area
<Toky: ihabara parking area
<Toky: arunouti parking area
<Tokyo *;h ochou parking area
in Tokyt M litan Expressway
<Tokyo>Tsukiji parking area
<Tokye>The fourth parking area in
Nishi-Shinjuku

<Nagoya>
Osone national route parking area

v

<Uno, Takamatsu>
Utaka Kokudo Ferry

<Osaka>
Nagahori parking area

<Osaka>
elevated mechanical parking
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(3) Daily life information service concept ( ‘Town-car life nav’ business deployment)

‘Town-car life nav’ intends to boost convenience in daily vehicle use, providing a variety of information on daily life with
DSRC in 5.7GHz mode.

B Concept of ‘Town-car life nav’
(1) providing information which facilitates daily vehicle use
A vehicle plays a significant role in daily life, although
sufficient information is not always available. The service

Hospital FUEETE

provides the information required for daily vehicle use.
(2) providing information required for daily life
The ‘information for daily life’ is defined as ‘information  station
to meet every purpose, for which a vehicle is used.” This
includes visiting a hospital, shopping, disaster
evacuation, refueling and others.
(8) providing information in daily life sphere
The ‘daily life sphere’ (around 5km radius) is defined as
‘an area unit where the information is required.’

B Town-car life nav’ will offer five services

(1) providing information helpful in respect to every
life scene

(4) providing navigation route guidance to available
parking area and further to an available lot.

Example: search on ‘hospital, medical information’
search: hospitals serviceable at
night time from the stored database

Example: Parking lot guidance (automatic dissemination)

The required condition on parking
is set on a navigation screen

BEERHNE
EESHE  BRESOER
BESITOER BEOHE
BRSO ERER

(2) providing information on shopping with respect to E
vehicle use scene

The destination is input on
navigation screen

Car-navigation links to a searched
hospital and guides you to the location

Retrieve information by car-nav

Guides to the parking area of hope.
Example: recommendations (automatic dissemination)

Timely information is automatically
disseminated for a particular vicinity,
such as information related to lunch.

When directing to a selected destination,
acoustic information on roads in the
vicinity is also offered.

7 o= o = o8l
:

(B) Service point deposit for each shop and parking is
consolidated for uniform use, and acoustic
guidance is provided.

Example: Point system is uniformly linked
-

Gas stations remote from each other are uniformly linked,
providing user friendly services

SSS yen deposits
XXX points

SSS yen deposits
XXX points

XXX points
discount 50 yen,

(3) providing information on commercial district along
roads with respect to driving

Points enable
discounted service.

DSRC OBU enables a
transaction and a point deposit.

Example: maintenance information (automatic dissemination)

Maintenance information is displayed on
a navigation screen to inform a driver of
his or her unaware vehicle condition.

matters is available on car-navigation
screen.

\\§1

A search on vehicle maintenances |

Realization of Smartway

M Outline of business scheme ‘Town-car life nav’

administrator,
road operator

advertiser

re
r

car-dealer

car accessory
shop

gas station

rent-a-car shop

User-supportive shop Q
* new set-up registration
* menu registration agent
* membership service

* higher frequency of visits, a
customer enclosure

content charge

historical data

. antenna charge| % content editing with respect to current
— . X 0
enna prowder location, time and user’ s preference

//

pay-content operator
* offer services using new

* offer catalog information to

content offer those who require

service charge | |system content
(of user) charge offer

ference &
etrieval of

A

@« )
Town-car life nav’ operation entity

* center function
* local database creation for vehicle

automotive company

car-navigation data
isseminati
media pay-contents

CD rental shop

User support

OBU charge

(rental)
member
registration
procedure

membership charge
(pay service)
placement charge for
info service terminal

OBU
procurement
** membership control/management
membership
info o OBU
circuit charge
A
L OBU
commission n
service vender
Cirouit manufacturer
provision
alntenrr;a ; Communication
provision
CATV
Town-car life
nav service
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ITS technology for Smartway

~communication device to operate ITS services~ Realization of Smartway

Devices using 5.8 GHz of DSRC to link road and vehicle are introduced.

Overview

In order to make various ITS services available using interactive communication, DSRC in 5.8GHz
mode replaced the conventional 2.4 GHz of one-way transmission, which was subject to various
functional verifications. This section introduces communication device with DSRC in 5.8 GHz mode.

(2) Roadside unit DSRC in 5.8GHz

Roadside unit comprises a radio section consisting of roadside antenna and transmission/reception section, a
communication control section to control DSRC protocols, and a roadside processing section to process information

received and to transmit. ITS services are offered in DSRC applications through communication with ITS OBU.

(1) ITS OBU

B ITS OBU of a link-type with car-navigation
ITS OBU linking with car-navigation allows both acoustic and visual
safety information and other to be serviceable on OBU screen, as
well as transacting ETC toll charge and other payments with an IC
credit card.
ITS OBU of link-type is further classified into two sub-types: one is
a consolidation unit, where DSRC section incorporates navigation

section;the otherisaseparationunit, where DSRC section

ITS OBU of a link-type with car-navigation

separates from navigation (photo shows a separation unit).

roadside antenna

M ITS OBU of acoustic type F
This type of ITS OBU, intended for a vehicle without a
car-navigation, allows acoustic safety information and others to

DSRC section B Primary Attribute of DSRC in 5.8GHz

DSRC in 5.8GHz mode conforms to ARIB STD-T75 DSRC specification and criteria code, Section 3, technical

be available as well as transacting ETC toll charge and other requirements of wireless equipment. The primary attributes are:

payments with an IC credit card. This unitincludes a DSRC
section with manual buttons for acoustic output and operations.

item specification

downlink : 5772.5~5807.5MHz

frequenc
R / uplink : 5812.5~5847.5MHz

channel interval : 5MHz (7 channel)

frequency interval o ) .
transmission/reception frequency interval : 40MHz

e

ITS OBU of acoustic type

roadside radio unit (ground station) 300mW or less (10mW : 30m or less)

antenna power

H ITS OBU function chart
ITS OBU can deal with several applications, enabling a single unit to receive various services.

10mW or less

onboard unit (mobile station)

28

FMVICS

section
+ VICS processing section

+ probe data processing section

human-machine interface
+ acoustic data coding

+ visual data coding

+ Web browser, etc

navigation section
\

+GPS
- gyro sensor, etc.

map data section

operation section
* buttons
+ touch-panel, etc

display section
*screen
* speaker

polarization right-handed polarization
ITS OBU wireless access method TDMA-FDD
N4 A4 Y TDMA multiplex 8 orless (changeable at 2,4 or 8)
IR beacon unit
- modulation ASK or 7 /4 shift OPSK
R DSRC section i
Modulation E IO [STEEESSI, —T_IC card interface section | — modulation signal speed 1024kbps (ASK) or 4096kbps (/4 shift QPSK)
IR sensor Emeakien SAM manipulation
—{ memory section \ section Othsr coding form split phase (ASK) or NRZ( z /4 shift QPSK)
DSRC-ASL processing section, f media . .
lrties contlrjc)?ggction basic application processing ——{ human-machine interface section glescﬁli?r: modulation signal speed tolerance | % 100X10° or less
izl DRl media access control method adaptive slotted ALOHA
|
- N - 25 4 W or less (300mW or less RSU)
high-precision position
navigation data processing — identification section 25uWorless (10mW orless RSU, OBU)

common mode radiation

2.5 uW orless
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Realization of Smartway

(3) DSRC related standard, specification, guideline and others (Reference) : OBU predominance status
ARIB STD-T75 2005.11 Association of Radio Industries and Businesses (ARIB) i iti i illi i
DSRC system : * VICS reception unitis an option for sale and about 2.74 million units have been
marketed ( end of June 2008)
ARIB STD-T: i i i il
DSRCSappIicg?ion sub-layer 2004.05 Association of Radio Industries and Businesses (ARIB) + Rapidly becoming predominant, ETC OBU exceeds 21.06 million (end of Sep 2008)
* When replacing, a single ITS OBU allows ETC function to transact
ARIB TR-T16
DSRC ground mobile station interconnectivity verification 2005.11 Association of Radio Industries and Businesses (ARIB)
test item and condition
ARIBTR-T17 ' o i Current service users
DSRC application sub-layer ground mobile station interconnectivity 2005.11 Association of Radio Industries and Businesses (ARIB) : : existing OBU anticipated OBU
verification test item and condition (8-media receptive OBUs) (ITS OBU)
. f " f radio wave and IR =
ITS FORUM RC-002 Association of Radio Industries and Businesses (ARIB) - ! ) ]
) f - - 2003.02 o beacon reception ] radio wave and IR |
Credit card tansaction application guideline for DSRC system ITS Info-Communications Forum : . ! e i
] unit
ITS FORUM RC-003 Association of Radio Industries and Businesses (ARIB) w ) E
DSRC system ground station placement guideline 2003.04 ITS Info-Communications Forum : R
Person in the future for service
ITS FORUM RC-004 TG Association of Radio Industries and Businesses (ARIB) .. } -
DSRC basic application interface specification guideline : TS - CammuieEiens Beim © Navigation for FM/VICS ETC OBU Car-nav sec. DSRC sec.
21.94 million 21.06 million —
TT-6001A TGS Japan Electronics and Information Technology Industries ElE)
ITS OBU standard specification d Association (JEITA) ETC function
TT-6002A Japan Electronics and Information Technology Industries 3
ITS OBU DSRC section standard specification 2007.03 Association (JEITA)
TT-6003 A Japan Electronics and Information Technology Industries
ITS OBU car-navigation section standard specification 2007.03 Association (JEITA)
TT-6004 Japan Electronics and Information Technology Industries
ITS OBU synthetic voice code 2007.03 Association (JEITA)
Electric wave beacon 5.8GHz Interface specifications between VICS Center B VICS predominance status
car and roads 2008.09 (It is necessary to contract with VICS Center for the indication
of specifications.)
i o VICS Center
Electric wave beacon 5.8GHz VICS data form specifications 2008.09 (gf'ssgiﬁiﬁiiﬁgn?>°°"“a°t with VICS Center for the indication marketed 21.94 million receptive units with VICS and 2.74 million 3-media receptive units
Indicator concerning traffic giving information 2002.04 The National Public Safety Commission
marketed VICS unit ) ) )
About the handling of the picture display unit 2004.08 Japan Automobile Manufacturers Association . Bl 3-media recgptlve units .
(million) I VICS receptive car-nav unit
25.0
21.19 21.94
20.0
15.0
10.0
5.0
0

003 013 023 033 043 053 063 073 083 086
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Realization of Smartway

M ETC predominance status (Appendix) Examination details of smartway
about 21.06 million of ETC OBU setups ( as of September, 2008 ) Jan. 2004 DSRC Forum Japan was founded; chaired by Hiroyuki Watanabe, President and
’ Representative Director of Toyota Motor Corporation, and 229 member companies

Proposal from Smartway Project Advisory Committee

new setup ETC OBUs Aug.2004 ‘ITS, to the second stage.’ is announced.
(million) (million / month)
250 0.8 Oct. 2004 ITS World Congress Nagoya 2004 DSRC open test trial
2008.8 about 0.3 million per month.
2008.9 about 0.31 milli th. It is about 21.06 million in total. -0.7
20.0 aou mition per mon (As of September 30.) : Nov.2004 Smartway Project Advisory Committee Working Group is set up.
- 0.6
+ 05 Feb. 2005 Joint R&D on next-generation road service provision systems commenced
15.0 .
- 0.4 . . e _ . .
1R Aug. 2005 Parking transaction verification test at Aichi Exposition site
N
10.0 V m 4 ”‘l‘s'i!o.a
I Jan. 2006 Decision of IT new reform strategy
""” 0.1 Smartway Open trial Demo at Tsukuba testbed
(1) information service along road
\___--llllllllIIIIIIIIIIIIIIl o S S ST VAIEEa | Feb 2006 (2) |nternetconnecti°natway.station
4 7 101 4 7 10 1 4 7 4 7 101 4 7 10 1 4 7 10 1 4 7 101 4 7 (8) Public parking transaction service
2001 2002 2003 2004 2005 2006 2007 2008
BEE The number of new setup (total) —e— The number of new setup (month) Dec. 2006 commenced study at DSRC operation liaison committee
B Car-nav predominance status Mar. 2007 set out specifications on RSU and OBU for DSRC application services
May.2007 In "2007 public road in the smartway experiment", the verification in Tokyo Metropolitan

about 31.83 million of car-nav units ( as of June, 2008 ) Expressway is executed.

set up preparation group for DSRC operation entity, 10 companies participated into the

ik 2y group to set up ISPA
marketed car-nav units
(million) Oct. 2007 Smartway 2007 Demo verified service operations in Metropolitan expressway
35.0
31.83
30.65 . ITS Safety 2010, Large Scale Verification Trial Test’

30.0 Fiscal year 2008

Smartway extending ‘3 metropolitans’ (Tokyo, Nigata, Aichi, Keihaishin, Hiroshima)

25.0 In fiscal year 2009 Full-scale Smartway operation commencement (scheduled)

20.0

15.0

10.0

5.0

2000.03 2001.03 2002.03 2003.03 2004.03 2005.03 2006.03 2007.03 2008.03 2008.06



