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Field Trial of Japanese Smartway 2007
1) Test locations

» Test locations are selected to realize an optimal system to provide safety measures and information, etc., in view
of the characteristics of each location.
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Field Trial of Japanese Smartway 200
2) On-board units

 Itisimportant to also provide audio information regarding safety, etc. to vehicles which are not equipped with car
navigation systems (mostly trucks) in order to improve safety.

» Two types are used: Independent I TS on-board unit, which provide information as audio only; and I TS on-board
unit integrated with car navigation systems, which are connected to car navigation systems to provide information
in both audio and visual form.

T Tndependent ITS ([ TTSon-board unit integr ated
on-board unit with car navigation systems
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Field Trial of Japanese Smartway 2007

3) Features of services

« Smartway will provide services with the following features, based on the results of public-private joint research.

SMARTWAY 2007

[1] Timely services

Safety information will be provided in atimely manner, based on road traffic conditions on the route
where the vehicleis traveling.

[2] Servicesthat arereliable and understandable

Drivers will be provided with prompt, reliable information regarding safety and so on by means of 5.8
GHz DSRC, which supports highly reliable communications for the instantaneous supply of large
volumes of information.

[3] Servicesthat are easily noticed by drivers

Audio and visual information will be provided using on-board units, which have a higher driver
recognition rate than roadside signs and the like.
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SMARTWAY 2007

4) Testing methods

* Beginning on May 14, 2007, driving tests using atotal of 60 vehicles will be performed on the
Tokyo Metropolitan Expressways, with cooperation from private businesses.

Scale of testing Prepar ations for testing

26 participating companies as of March 31, 2007

(9 carmakersand 17 manufacturers of on-board units and
appliances)

Testing to begin on May 14, 2007
Total of 60 vehiclesto be used in testing

Routefor providing information on obstacles ahead: :
Hatsudai on Route 4 (Shinjuku Line) ¥ Kasumigaseki (inbound) on the Inner ITSon-board units | — — — — = o e = = o —_
Loop Line /

Route for providing information on conditions ahead: |
Takaido on Route 4 (Shinjuku Line) Kandabashi (outbound) on the Inner Loop |
Line—»-Kasumigaseki (outbound) on the Inner Loop Line |

Routefor merging assistance: I

|
I
I
|
I

Kita-Ikebukuro on Route 5 (Ikebukuro Line) = lidabashi on Route 5 (Ikebukuro
Line)

Route for map-linked services:
Takaido on Route 4 (Shinjuku Line)—» Outbound traffic on the Inner Loop

Line— Nakadai on Route 5 (Ikebukuro Line)
Nakadai on Route 5 (Ikebukuro Line) 9 Kasumigaseki (inbound) on the Inner Loop Line
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4) Testing methods

 Vehicles are driven on separate test courses, depending on the purpose of testing.

: Route for providing information on reamEmEE L T T

e
. Route for providing information on Bijogi Junction

conditions ahead FEm

. . FHFE I
Route for merging assistance Route 5 (Ikebukuro Line) - FHL)
EEE i '.

. Route for map-linked services gt

an K e K P

a’ -
-7 .7 s
-

Itabashi
’ Junction

’
h |Central Loop Shinjuku Line]
|y EE
[N}
1& [
Erasu7 (k) FEGE)
nﬁvﬁ. P ‘o

BiEE (L)
__________ )

¥ 25m
58 ER(T) @
IS

BT

i | Route 4 (Shinjuku Line)|

Bra(t)

KB

PEML)
°® EORGY)

FIRRH
s i Miyakezaka

Junction

: Providing information on obstacles ahead
: Providing information on conditions ahead (audio + visual) Route 3 (Shibuya Line) = &l
4B (41),
smoh @ A

EREE

EHE

Takebashi
Junction

: Providing information on conditions ahead (audio only)

:Merging assistance

Tanimachi

: Providing information by electronic signs .
9 by 9 Junction

: General information supply

Kandabashi
Junction

| s 7




Field Trial of Japanese Smartway 2

SMARTWAY 2007

5) Study procedures

 Steps are being taken on the Tokyo Metropolitan Expressways toward the full-scal e implementation of
next-generation road services (Smartway 2007).
 Varioustypes of information will be provided in the teststo verify effectiveness, user acceptance, etc.

<Efficient deployment in collaboration with related gover nment ministries and agencies>

1. Selection of the routes and locations

needing countermeasures
* |dentifying the locations in need of countermeasures
» Analyzing the reasons

2. Studying the lineup of services

* Study of systems to support safe driving
that match those reasons

‘ 3. Testing plan \

Y 2007 Collaboration with related
5. Testing and evaluation government ministries
and agencies
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SMARTWAY 2007

» Theroutesin particular need of safety measures have been identified, based on accident rates and accident
density.
» The Inner Loop Line, Route 4 (Shinjuku Line), and Route 5 (Ikebukuro Line) of the Tokyo Metropolitan
Expressways were selected as the routes requiring countermeasures.

Routes with high accident rates (number of accidents per 100 million vehicle-kilometers)

Ranking by
accident rate ! 2 3 4 S
Total number Yaesu Line Inner Loon Line Route 6 Route 4 Kanagawa Route 5
of accidents P (Misato Line) (Shinjuku Line) (Daikoku Line)
: : : Route 11 Route 2 Route 4 (Shinjuku
Fatal accidents | Yaesu Line Inner Loop Line (DaibaLine) (Meguro Line) Line)

Routes with high density of accident occurrence (number of accidents per kilometer per year)

Ranking by
accident density 1 2 3 4 5
Total number Inner Loop Route 4 Route 5 Route 1 (Haneda | Route 11  (Daiba
of accidents Line (Shinjuku Line) | (IkebukuroLine) [ Line) Line)
Fatal accidents Inner Loop Route 4 Route 6 Route 5 Routel (Haneda
Line (Shinjuku Line) | (Misato Line) (Ikebukuro Line) Line)
Route 4 (Shinjuku Line), Route 5 (Ikebukuro Line),
and the inner loo

p lines connecting to these routes w

"M, —_— ——— ——

ere selected.




SMARTWAY 2007
* Providing avariety of next-generation road services, including safety services
Information supply mode _
System Purpose System summary Test locations
Audio Audio + visual
(1) Providing information on (Assisting for safedriving) +  Roadside sensors detect At curves with frequent
obstacles ahead «  To reduce rear-end collisions stopped vehicles or congestion | accidents, including
with stopped or slow-moving beyond a curve with poor Sangubashi (toyvgrd central
‘\/ ‘\/ vehicles beyond acurve with visibil |ty and warn drivers TOkyO) and Shi n uku (tOWal'd
poor visibility. entering the curve by visual central Tokyo).
«  To reduce secondary accidents. and audio informtion.

(2) Providing information on (Assisting for safedriving) » Road conditions ahead are Just before locations where
conditions ahead (audio + e To reduce rear-end collisions communicated to driversin congestion is anticipated.
visual) at the beginning of congested visual formto call their Gaien (toward central Tokyo):

areas near tunnels, sags, etc., attention. visual information just before
or with stopped or slow- Akasaka Tunnel.
moving vehicles ahead. Kandabashi (outbound):

visual information for
Hakozaki Junction; etc.

(Relieving congestion )
¢ Reducing congestion due to

7 Traffic is congested
. ;r;x the dizctiinjf \/ \/ accidents, etc.

(3) Providing information on « Road traffic information on Just before locations where
conditions ahead (audio only) congestion, etc., is supplied in congestion is anticipated.

W e audio form by highway radio. Eifuku (toward central
Tokyo): visual information
just before inner-city portion,

The current travel time from xxx etc.
to xxx is about xxx minutes.
(4) Merging assistance (Assisting for safedriving ) » Roadside sensors detect At merge points with frequent
« Reducing accidents due to vehicles approaching a merge accidents, including
vehicle contact at merge points. point. Just before the merge Tanimachi Junction
. : s L point, driversare alerted tothe | (outbound) and Higashi-
A\/ A\/ Reducing rear-end collisions. presence of merging vehicles Ikebukuro (away from central
by visual and audio Tokyo).

____information.
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2. Lineup of services

SMARTWAY 2007
Information supply mode
System Purpose System summary Test locations
Audio Audio + visual
(5) Information provision (1P data (Improved convenience) » Using 5.8 GHz DSRC, Parking areas
link « Greater convenience. wireless LAN, etc. to (Dal koku PA)

v

v

«  Supplying information in
advance for a greater sense of
safety and peace of mind.

provide Internet connectivity
to vehicles parked at service
areas, parking areas, etc.

media

(Improved convenience)

» Greater convenience.

» Supplying informationin
advance for a greater sense of
safety and peace of mind.

e Using various communications
media, including public wireless
LAN.

e Studying uses such assimple
bus location servicesin rural
areas, based on the results of
proving tests.

Three Tokyo
Metropolitan
Expressway routes:
Route 4 (Shinjuku
Line), Inner Loop
Line, and Route 5
(Ikebukuro Line)

(7) Map-linked servicesto call
attention and provide information

(Assisting for safedriving)

* Reducing accidents due to excessive speed
when entering a curve, such as contact with
facilities, rear-end collisions, contact with
other vehicles, siderollovers, and complete
rollovers.

* Supplying information in advance for a
greater sense of safety and peace of mind at
locations with frequent accidents.

» Calling attention to speed, etc.
while driving, based on map
databases in car navigation
systems, including road
curvature data.

* Providing information on
locations with frequent
accidents, aswell.

Locations with
frequent accidents
(providing
information through
linkage of digital
maps and car
navigation systems)

(Improved convenience)
« Greater convenience.

* Providing opportunities to rest for a
greater sense of safety and peace of
mind.

e Using ETC user vehicle
numbers to provide parking fee
payment services based on ETC
on-board units.

Kabuto-cho parking
facility

(9) Information provision
(electronic signs)

Entering Tokyo Metr opolitan Expressway|

W T
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(Support for safedriving)

¢ Providing accurate, understandable
information for improved safety.

e Support for determining one's
location at entrance ramps, etc.

* Providing simple sign
information as well.

Entrance ramps:
Takaido (toward
central Tokyo) and
Hatagaya ramp




3. Testing plan

SMARTWAY 2007

1) Method of evaluation

* Testing will be verified from three perspectives. verifying system functions, verifying system effectiveness based
on vehicle behavior, and verifying system effectiveness based on driver opinions.

(1) Verifying system functions

» Determining whether roadside units and on-board units are functioning as required with regard to data
collection, processing, and supply functions.

» Determining whether multiple ways of detecting phenomena, having different implementation costs, are
capable of adequate detection of phenomena.

(Evaluation indices) Detection rates by sensors and interpretation software, etc.

(2) Verifying system effectiveness based on vehicle behavior
» Determining whether drivers adequately follow the expected behavior upon receiving information.

( Evaluation indices) Presence of sudden braking, abrupt steering, etc.

(3) Verifying system effectiveness based on driver opinions

» Determining whether drivers actually perceive the system's intended effects.

( Evaluation indices ) Perceived level of effectiveness, willingness to pay, effectiveness of information
supply, desire to continue using the system, etc.




3. Testing plan

SMARTWAY 2007

2) Summary and itemsfor verification
[1]-1 Providing infor mation on obstacles ahead

» Roadside sensors detect stopped vehicles or congestion beyond a curve with poor visibility and warn drivers
entering the curve by visua and audio information.
Information is provided at 2.5 GHz (visual only), 5.8 GHz DSRC (visua + audio), or in audio form alone.

« We will verify whether the system adequately detects the phenomena, and consider approaches with lower

Implementation costs.
(Conceptual illustration of the system) (Anticipated benefits)

Visua sensor approach

* Fewer rear-end collisions beyond curves with
poor visibility

Information supply by
Sensor DSRC

[Emergent event
Phenomenon ehicle behavior infor ng131i0n
detected % Imonitored

] 1

| 1 Roadside processing

! '_‘ device - -

: Analysis of traffic Audio: Beep! Congestion ahead.

«Providing emergent  [e—ts|
Drive Carefully!

......... M event information Iflow monitoring
: ) data
* Storing vehicle
E behavior data
Audio only

Audio: Beep! Congestion ahead.
Drive Carefully!

« Lower frequency of near-misses (rapid
deceleration)

Audio + visual

« Lower speeds when entering the curve

(Test locations (tentative))

At curves with frequent accidents: Sangubashi (toward central Tokyo),
Shinjuku (toward central Tokyo), and Akasaka Tunnel (toward central Tokyo).

Shinjuku Curve i

11




3. Testing plan

SMARTWAY 2007

2) Summary and itemsfor verification
[2] -1 Providing infor mation on conditions ahead (audio + visual)

» Driversare provided with visual information on road conditions ahead in order to support their selection of

routes.
» 5.8 GHz DSRC will be used to provide static cameraimages of tunnels and other locations with frequent
congestion. |n addition, the content of nearby information signs will be provided in audio form.

(Conceptual illustration of the system) (Anticipated benefits)
e on « Providing visual information on road conditions
from signs, etc.
Audio L afgfgﬁge ITV server ahead
Sompitaton e s —» Improved peace of mind for drivers; improved
== e safety margin when driving; support for route

Information supply
(staticimages)

selection by drivers.

* Providing audio information on road conditions
ahead

<]:1 Ao am — Improved recognition rate when combined with
visual information; improved peace of mind for
(Test locations(tentative)) drivers.

Just before locations where congestion is anticipated. Gaien (toward central Tokyo): visual
information just before Akasaka Tunnel; Kandabashi (outbound): visual information for

Hakozaki Junction; etc.

Just before the X e ; : s e B
Akasaka Tunnel 3 as A s e Hakozaki Junction s
i < i L - - b= 8 N
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3. Testing plan

2) Summary and itemsfor verification
[3] -1 Providing infor mation on conditions ahead (audio only)

» Road traffic information provided by highway radio is supplied according to the driver's location and direction of
travel, in order to enhance the driver's peace of mind.

» Specifically, road traffic information including congestion is provided in audio form using 5.8 GHz DSRC.

(Conceptual illustration of the system) (Anticipated benefits)
+ Providing audio information on road conditions
(Example: Short announcement (Example: Long announcement) ahead 9
Audio [Automated - . N .
Traicis oo sver | o oot Dy e U niearsaina s | | [—>Improved peace of mind for drivers and improved
iest t 0 as of XXX : XXX . e current trave ime from xxx to Xxx is . . .
s / i safety margin when driving.
/ DSRC A DSRC
(Test locations (tentative))
Just before locations where congestion is anticipated, including Eifuku (toward central Tokyo).




3. Testing plan

SMARTWAY 2007

2) Summary and itemsfor verification
[4] -1 Merging assistance

» To prevent impact accidents at merge points, vehicles approaching a merge point are detected from the roadside;
and just before the merge point, drivers are provided with understandabl e information on the presence of other
merging vehicles.

» 5.8 GHz DSRC isused to send warnings either in both audio and visual form, or in audio form only.

* [nitialy, only vehicles on the main route will receive information. Later, merging vehicles will also receive
information. Thiswill then be expanded to include information that will support cooperation between vehicles on
both the main route and the merging lane.

(Conceptual illustration of the system) (Anticipated benefits)

arm e — + Reduced number of vehicle contact accidents at
= merge points with poor mutual visibility.

+ Reduced frequency of near-misses (unusually close
approaches and sudden lane changes)

Visual + audio » Reduced sense of anxiety at merge points

Collet [ itie | | [ mergnoveae
) ecting device merging vehicles
information on

vehicle behavior Beep. Vehicles merging from the left.
Drive Carefully!

Roadside processing device
j+ Detection of merging vehicles by traffic .
etection cevices - Analysis Audio Only
* Providing information on merging y

vehicles

|+ Storing data on vehicle behavior

(Test locations (tentative) )

Merge points with frequent accidents: Tanimachi Junction (outbound) and Higashi-
Ikebukuro (away from central Tokyo).

Main route

[ AR
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3. Testing plan

SMARTWAY 2007

2) Summary and itemsfor verification
[5] Information provision (I P data link)

on the surrounding area.

» To improve information convenience for users at service areas, parking areas, and so on, parked vehicles will be
provided with Internet connectivity using 5.8 GHz DSRC and wireless LAN.

» The home page will provide road traffic information, weather information, store information, and other information

« Store information and the like will be provided in audio form at the entrance to the service area or parking area.
 The effectiveness of this supply of information in improving driver convenience will be verified.

(Conceptual illustration of the system)

(Anticipated benefits)

~

Internet

External

organizations
Web server

- Improved user satisfaction

Daikoku PA

(. . (- R N .
Daikoku PA/Y oyogi PA < Inside parking Existing
area buildings communications
provider or ISP
Communications
Fiber optics ADSL modem provide('s web server
R
ITS on-board unit ADSL, N
rPOAUNY peRe roadsideunit o ‘
== ———"""7 The parking area's
| Parking area entrance | /f T website appers asthe
1 | home page.
: ! | r—
I1Audio information | WirelessLAN g |
| access point Audio sy server
|on stores : Not BC SS pol pply
1
| // : Information terminal (PC) @ 100Base-T
| |- e
1 | faclities
= [ 0 J
(TSeoadUit e st Fiber optics
& J \ J N J

(Test locations (tentative) )

Parking areas (Daikoku PA)

(Itemsfor verification)

L menu

View Go Bookmarks lools Help

Q- H-SO0R | O ntpi/flocaino: [+] @ Go [IGL oI

KB [ xznncEn
HZSIR R — LaN—
6RC 22—b 3 A20077k—A4
g (D=2
Copyright troy ssway Company Limited. Al rights

-5

> .5! Ede Yew Go Sockmaks Tools Hep
2 W] | mwitocalte [+] @ 6o [iGL

Verification R - Verification
objective Items for verification Evaluation indices method
Driver * Driver satisfaction * Level of perceived * Questionnaire
acceptance with the supply of effectiveness survey of

information » Willingness to pay in relation drivers

to perceived benefits

* Effectiveness of information
provision

» Desireto usethe servicein the

15



3. Testing plan

SMARTWAY 2007

2) Summary and itemsfor verification
[6] Use of various communications media

» The usahility of various communications media, including public wireless LAN, will be confirmed.

of proving tests.

» We will study uses such as simple bus location services that could be deployed in rural areas, based on the results

(Conceptual illustration of the system )

Public wireless

(o
LAN access point Public wireless
LAN provider

Communications
provider g ;
Access points to < 4
——

~

_J

various other
media

Internet

Server

Notebook PC, etc.

(Test locations (tentative) )

(Itemsfor verification )

Thr_eg Tokyg Metropolitan Expr&%way routes. Route4 VSE,'-Z?'Z” ge;n;0;n Evaluation indices | Verification method
(Shinjuku Line), Inner Loop Line, and Route 5 (Ikebukuro Jectiv venticat
Line) Verification of | « Comparison of « Communications | + Connection
communicatio connection speed capability
ns media capabilities « Communications | « Packet
error rate transmission
« Rate of erroneous capability
datatransmission




3. Testing plan

SMARTWAY 2007

2) Summary and itemsfor verification

[7] Map-linked servicesto call attention and provide infor mation

locations with relatively low accident densities.

with frequent accidents.

The effectiveness of information provision to improve driver safety will be verified.
We will confirm the absence of hazardous behavior such as sudden braking and abrupt steering.

Car navigation systems will be used to provide information to support safe driving over a broad area, including

Driverswill be alerted according to their speed of travel, etc. when entering a curve, based on map databases in
car navigation systems, including road curvature and gradient data; and information will be provided on locations

(Conceptual illustration of the system )

(Itemsfor verification)

Support for hazard prevention when entering a curve

Items for verification

Summary

Verification method

V erifying system
ffunctions

Timing of information
supply and vehicle
detection

We will check whether the differences and
scattering between the location of information
output and the subject location, and the time and
distance from service engagement to information
output, are within the acceptable limits.

Based on the on-board

unit data (time of

information supply)

Appropriateness of
duplicated data processing
in information supply

We will use on-board unit data to check the
information output sequence and check for
duplication, and we will verify the feasibility of
logical design of output status and level of priority
with other information.

Based on the on-board

unit data (time of
information suppl

y)

Curve ahead. )
Drive Carefully!

Route 4 (Shinjuku Line):
Route 5 (Ikebukuro Line):

Akasaka S-Curve and Benkeibori Curve

From Itabashi Hon-cho Curve to Takebashi

Junction

Kitanomaru Tunnel and Sanbancho Curve
Total: 11 locations

Inner Loop Line:

Verifying system
effectiveness based
lon vehicle behavior

Speed when entering the
location in question, rapid
deceleration, and sudden
lane changes

We will verify changes due to use or non-use of
the service, based on records of speed and
acceleration from service engagement to the close
of service.

Sudden braking and
abrupt steering

We will check for sudden braking and abrupt
steering, based on acceleration data just after
drivers receive information.

Based on the on-board

unit data (time,

coordinates, speed,

acceleration, etc.)

Verifying system
effectiveness based
on driver opinions

Effectiveness of
information supply

Tolerance for bothersome
or intrusive information
supply

The results of a questionnaire survey of drivers
will be analyzed.

Questionnaire survey

of drivers

17



3. Testing Iah

2) Summary and itemsfor verification
[8] Smart parking (virtual parking areas)

» There are few parking areas on the Tokyo Metropolitan Expressways, and they are small in scale. Thereisalow
level of service compared to users needs for relieving the stress of driving and taking restroom breaks during
congested periods.

* To resolve this problem, parking area services based on ETC user numbers will be provided to vehicles equipped
with ETC on-board units.

* |tisanticipated that these smart parking areas will be used as rest areas on the Tokyo Metropolitan Expressway

main line. We are studying the possibility of providing users of these parking areas with a discount on main line
tolls.

» The effectiveness of this service in improving driver convenience will be verified.
(Conceptual illustration of the system)

(Test locations (tentative) )

Kabuto-cho parking facility

N | & 3 e : .
R =—r————
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3. Testing plan

SMARTWAY 2007

2) Summary and itemsfor verification

[9] Information provision (electronic signs)

* In order to provide support for determining one's location, electronic signs will be installed at entrance ramps and
other places where car navigation systems can easily mistake the vehicle's position.

« Simple sign information will also be provided.

» The effectiveness of this supply of information in improving driver safety will be verified.

(Conceptual illustration of the system)

Test locations

Route 4 (Shinjuku Line)

2 S

~~

Entering Tokyo Metropolitan
Expressway

(Test locations (tentative) )

Takaido (toward central Tokyo) and Hatagaya ramp | e i |“




Schedule (tentative)

SMARTWAY 2007

» Preparations for testing are underway in cooperation with expressway companies, private businesses, etc.
» Testing will begin on May 14, 2007.
* We will pursue system coordination with ordinary roads, in collaboration with the relevant government ministries

and agencies.
FY 2006 FY 2007 FYb2008 and
eyondl
Smartway 2007 Snthay 2007 Demo :
Standards and wJJEITA standards &stablis:hed (version 1.0)
specifications ;

B INILIM specifications established

Published in official gazette on 10/31/06; suggestions invited until 12/1/06.
\ h ;

Preparations for testing

Preparations and advance

ioment ; Used in testing e _ _
(equipment) : evaluation : Used in trial operation Continued use
! 5.8GHzDSRC i i
. testing stetions | :
: established ! E
Veificion Y e
Disclosure of ‘advance

e issues

verification find"nis I ) :

New IT Reform Strategy

e H A

A

ITS Promotion Councils

Report on FY 2007 test
Plansfor FY 2008 tests

! Interim summary : .
' Determining the general outline of testing in FY 2008 !

Large-scal e testing

A




Smartway 2007 Demo

SMARTWAY 2007

« Smartway 2007 Demo will be held from October 14 to October 17, 2007 to showcase Japan's most
advanced I TS services for awide range of observers from Japan and overseas.

1. Summary

We are planning to hold joint public-private events in October 2007,
Including tria rides and exhibits, to demonstrate Japan's most advanced ITS
services on the Tokyo Metropolitan Expressways for awide range of
observers from Japan and overseas.

2. Schedule

Dates. From October 14 to October 17, 2007 (tentative)
Place: Tokyo International Forum

3. Events

Trial rides, exhibits, symposia, etc.




