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Synopsis
This report includes the outline of presentations and discussions in the 13th

U.S.-Japan Workshop on ITS held in November 2005.
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1. 7m27 72 (PROGRAM)

11H 9H (UK) November 9 (Wed)

8:00~8:10 A —7= T AE—F (Welcome and Opening Remarks)

8:10~8:50  EfTHIET AT LAFERI%E (Safety Research and Development )

8:50~9:30  DSRC ®Z%4k7eFIH (Multiple use of DSRC)

9:30~9:40 AH%DOU—T T a v 7DD (Future Topic and Plans for 14th
Workshop)

9:40~9:50  PA=30 (Workshop Closing remarks)

9:50~10:00 F—s—YI—7F ¢ 7 (U.S. and Japan Key Person Meeting )
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2005 Commenc
Cooperative Safety System
1) Concept of AHS

» AHS strives to further reduce accidents by implementing "direct countermeasures"
against delays in recognition and errors in judgment and operation that account for
roughly 75% of the causes of traffic accidents through collaboration between the
road and vehicles using IT.

(1) The majority of
traffic accidents are
caused by driver
behavior immediately
prior to the accident. Errors itN

Driver behavior immediately

prior to accident (human

error) is the cause of 75%
of all accidents

orop - Source: 2000 Traffic Accident
Statistical Data

Accident
Causes

(2) Countermeasures Classified Traffic Accident Countermeasures with temporal transition

against behavior | [BESEITIIIII  [mmegieoe

immediately prior to an| Countermeasures Taken in Countermeasures Taken COgﬂ:ﬁ“ﬁ?ﬁéﬁi Lﬁléeﬂ Countermeasures Taken
accident are required A ety BEme “Immediaiely after” Accident AT e

Accident

to urther reduce

- Mandatory of Seatbelt use| —
aCCIdentS- The Areas Where Measures
i i i i Call Systems
advancement of IT has '”S‘a”'"gLiF;‘r’]’:‘i‘r*‘gi'Q"S and Were Delayed for Wldesmeljl:eof Airbag y:
made it possible to Technical Reasons Advanced Emergency
realize these Safety Driving Education Installation of Guardrails Medical Service
countermeasures. Areas of Accident Fatalities Reduction

Areas of Accident Reduction
s ... Time-Based Progression and Traffic Accident Countermeasures . 2

i 2 e e e aaaT

B2005: Commencement of Road-Vehicle
Cooperative Safety System

1) Concept of AHS

* According to AHS research conducted thus far, the providing of
information through road-vehicle cooperation has been confirmed to be

effective in suppressing roughly 90% of all accidents caused by delays in
recognition.

(3) The providing of information through road-vehicle cooperation and
countermeasures immediately prior to an accident are about 90% effective
against delays in recognition.

Roadside information

boards (infrastructure only) 50%

On-board unit display 90%
(road-vehicle cooperation)

Effects resulting from countermeasures immediately prior to
an accident (reaction rate by providing information)

L et i 0 2 e e s Sl A b A B Y A i s W T i TN Y i e T R PSS
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B2005: Commencement of Road-Vehicle
Cooperative Safety System
2) Confirmation of Concept Validity Through Field Tests

* Roughly 85% reduction in accidents through road-vehicle cooperation.

 Vehicle behavior became at least 10% safer through the providing of information to OBU.

» Vehicles equipped with OBU units were effective as a result of having an effect on vehicles
traveling behind them even at a proliferation rate of only 10%.

[Test Summegy]

To downtown Tokyo El

———

Sensors detect traffic congestion, standing
vehicles and slow-traveling vehicles
h |

P Infrared sensor
- _ P
Roughly 300 m
VICS beaco:/ ==
5
75

Roughly 10% of vehicles
are equipped with three-
media VICS-compatible
car navigation systems

-

Installed on April 27

N
\“‘f‘ Simple diagram
- display of
conditions at the 1 ni
oo Sondittons at th Gathering of opinions from
ﬁ 259 test monitors and
Test Period: . . .
March 1 to May 31, monitoring of traffic flow
2005 Car navigation display
a8 e P b AT O i i T O i R b P T e 4

2005 Comm encement of Road-Vehicle - o
C QQOy—lfrll‘J\/H ‘)rlj‘|—‘|‘\/ System SMARTWAY

3) Comparison of Types of Accidents with Prior to Service Introduction
(at the time of field tests conducted in 2003)

» The total number of accidents decreased dramatically due to introduction of the

system.
» The number of secondary accidents decreased to zero.

Secondary
::r:)s”tiz;?;ﬁgeous accidents by a

vehicle ahead

L Total number of |caused by . .
Claslialon accidents speeding, etc. ;‘gg(ljv:rﬂ Inan

(not covered by d bv thi
this service) (cov_ere y his

service)

Before service
introduction 8.5%
- decrease -
. Leadin to
Afterservice | (0.15) | (0.08) == @

Note: Before service introduction: Determined from visual images from October 15 to November 12, 2003 (28 days). (Units: Accidents/day)
After service introduction: Determined from visual images from March 1lto May 31 2005 (92 days) 5
it i 80 el b o A A 20 S B L i TRV SR 5 PO, Chbodlan L S L
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2005 Commencement of Road-Vehicle B S
Cooperative Safety System SMmaRTWAY

4) Verification of Effects by Monitoring Traffic Flow

« Maximum deceleration and speed when entering a curve decreased by 12% and
14%, respectively, despite only 10% of the vehicles being equipped with OBU.
 This also had a positive effect on vehicles traveling behind these vehicles.

Comparison of Incidences of Sudden Deceleration and Entering Curves
at High Speeds During Dangerous Situations

When traffic congestion, standing vehicles or slow-
traveling vehicles are present in front of a curve
NN No. of effective Sudden Vehicles entering
ClEEEEa samples of vehicles |deceleration curve at high
entering curve at 30 |behavior (0.5 G or|speeds (60 km/h
km/h or faster more) or faster)
. 369 (No. of & &
(1) Before service vehicles/2adays) 18.1% 4.9%
- 471 (No. of o o
(2) After service vehidles/28days) 15.9% 4.2%
Effect 12% decrease 14% decrease

i) Targeted at vehicles that entered a curve at 30 km/h or faster when a forward obstacle was present
" . 6

st w2 T atnobt et 6 8 T A AP 20 A e i e i Sl 1

| == — : - -
120057 Commencement of Road-Venhicle
Cooperative Safety System
5) Evaluation During Information Service Test by Drivers
« More than 50% of the drivers responded that the service was useful or

somewhat useful.

Q:Was the providing of information useful for enabling you to drive safely?

Reasons (multiple responses)

| was mentally prepared in advance

Useful
26.2%

102 person

66 person

omewhat
useful
27.3%

| was able to slow down in advance

N=145

st i S T atnobt et 6 8 o et A A28 S B e i e i S il 1
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BF2005: Commencement of Road-Vehicle .
Cooperative Safety System
5) Evaluation During Information Service Test by Drivers

» The effects were particularly prominent among elderly drivers. More than
80% of drivers age 60 or older responded that the service was useful.

Q:Was the providing of information useful for enabling you to drive safely? |

Evaluation by Age

0% 20% 40% 60% 80% 100%

Twenties
(N=29)
Thirties
(N=79)
Forties
(N=69)
Fifties
(N=45)
Sixties and
older (N=40) 10.0% 10.0%

| [Huseful  MUndecided [INot useful |

it R Sy

BF=2005: Commencement of Road-Vehicle
Cooperative Safety System
5) Evaluation During Information Service Test by Drivers

« Future studies will be conducted regarding the significance of the opinion
that the service is not necessary when traffic becomes congested prior to
curves and vehicle speeds decrease.

Q:Was the providing of information useful for enabling you to drive safely? |

Reasons (multiple responses)

Not necessary since traffic became
congested prior to the curve and | was
already traveling at a low speed

-—
———
-—
-

Useful

42 person 26.2%

Other (many of these indicated that
traffic was already congested)

Somewhat
useful
27.3%

10 person

N=57
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BF2005: Commencement of Road-Vehicle
Cooperative Safety System
6) Overall Evaluation at Test Completion by Drivers

« More than 90% of the drivers hoped that the service at Sangubashi would
be continued.

Q:Do you think that the is Q:Would you like to have the
effective? service at Sangubashi
continued?
Not very Ineffective
Effective 0 No, somewhat 0, definitely
1% . 5%
4% Undecide 0%
Undecide 5%

8%
Yes, somewh
Somewhat 29% efinitely
effective 2%
28%

N=135

BF=2005: Commencement of Road-Vehicle
Cooperative Safety System
6) Overall Evaluation at Test Completion by Drivers

* 90% of the drivers responded that the service would be effective at other
locations as well.

Q:Do you think that the service Q:What is your impression of voice-based
would be useful at other information services for the future?
locations?

Units: No. of drivers
Not very useful . 0 10 20 30 40 50 60 70
: ot usefu I T T T T
Und;e;lded 1% Very effective | 56
0
Somewhat 20 \
Somewhat effective i
|

Useful Undecided :l 7 1

13% Not very | ‘

effective | i

|

Ineffective ]2 1

N=135 Other |14

N=85
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7) Direction of Future Efforts

1. Towards Full-Scale Service in 2007
(1) Development of ITS OBU equipped with functions in support
of safe driving through joint research between the private and
public sectors.

(2) Reflection of AHS requirements for that purpose.

2. Resolution of Problems by Continuation of Field Tests

(1) Field tests will be continued.

(2) Studies for reducing costs through more efficient utilization of
equipment including the use of existing monitoring cameras.

(3) Long-term evaluations, including implementation, will be
conducted, manuals and other reference materials required
by road administrators will be drafted.

And integration with existing traffic control systems will be
studied.

1.2005: Commencement of Road-
Vehicle Cooperative Safety
System

-21-
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2. AHS Second Stage

1) Goal of Reducing Accidents Through Road-Vehicle Cooperation

» There are limitations on ways to ensure safety involving vehicles alone.
Road-vehicle cooperation could expand the range of safety
countermeasures.

* Calculations have demonstrated that road-vehicle cooperation can be
responsible for approximately an additional 20% decrease in fatal

accidents.
2000 20XX
Collision
Safety
safety
§ countermeasures
0 Preventive | by independent
g safety vehicle
<
[}
e .
5 Cooperative
< system
[
5 * Countermgasures unable to be achieved
‘Towards zero accident@ by the vehicle alone
— : a — 5L0Y01R MOIOL COM sl
?’ = = =

2. AHS Second Stage

2) Role of Road-Vehicle Cooperation

Detection by
Role of AHS infrastructure
Difficult to Road sensor
| _|recognize by Using
the vehicle e — . Infrastructure
highways: curves, etc. Detected by the % -
Arterials: near intersections vehicle alone £ Using Maps
g and Navi.
Accidents : :’ - 3
occurring over vacebe , 3
—a wide range g
(utilization of 3 — =
maps, etc_) - No. of locations where accidents occur

Targets of AHS

Arterials: intersections, etc. Based on Accident Rates

g 'E/é/;ware Etop iigﬂ =
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2. AHS Second Stage

3)Drivina Supnort Services Taroeted for Realization

y K - ‘ Stationary Vehicle 300m
Ahead Drive carefully.

Highway safety corp. with ASV

(Ex: Support for prevention of collisions with forward
obstacles) Navigation for elderly drivers
1.Vehicle Information (Ex: Intersection safety information services)

. Transmission Vhicle
' ley Road Surface cruising lane
v {—]
{

detects icy road face |
—
> /_‘7
¥
A 8
3 A ﬁ,\«f ol _

Caution! Icy ahead. Q

The passing lane
is getting crowded.
[ The cruising lane is open

‘Il stay in the| B9

v

Caution! Vehicle ahead
b 1 reports icy curve 2km aheac

Congestion mitigation
(Ex: Leading to the proper use of lanes at sag sections

Rkl B oA

—_—
2. AHS Second Stage
4) Role of Road-Vehicle Cooperation and Procedure for Introduction
Introduction Procedure

First. .. Then . ..
( ) ( )
Non-intersections* » Intersections
. .
* Non-intersections: Straight sections, curves, etc.
Static information » Dynamic information
( : h ( Vehicle-Road- )
R°ad"’ert'.'c'e m)| Vehicle/ Vehicle-
cogjpeielen _ vehicle cooperation )
AHS-i » AHS-c, a
( Application to road administration and ]
L Traffic information management

-23-
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5) Roadmap of Road-Vehicle Cooperation

Road-vehicle
Vehicle-side | Driver-Oriented Services I cooperation

Advanced Non-Intersection Services No-Intersection
: Services (operational T limited areas)
. Intersection Services i
Inter-vehicle Allomatic

communication Traffic flow smoothing “O
. - AHS -a
TS Operational suppol
Warning support
OBU l -Heavy vehicle control
(5.8GHz | = -The analysis of traffic
Fiscal = " accident causal,
platform) f{{| ________ -- =07~~~ Caution congestion factor
ﬁ 007 support -Road surface

management support

-Structure management

Vehicle control

Deployment of information technologies of vehicles

For Road Management-Oriented Services

5 Information

2 provision -Accident detection and
7ol © «

S O|| W -Traffic congestion
gs 1 monitoring

= 1

© =

O = :

Preparation of maps, databases, etc. [ Road information infrastructure ]

[
[ Road sensors, road surfaces sensors Infra-
- |—[ —
| | | DSRC probes (Data) Collection infrastructure structure
ETC (
[ VICS beacons | C SSEBEERE [ (information) Provision Structure | | Side
S

Deployment of information technologies on roads
w18y

e A il L G T T 4 b e W Y T T T g e TR

! At Nl
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(Cooperation Intersection Collision Avoidance Systems (CICAS))
: U.S. A
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Cooperative Intersection
Collision Avoidance Systems

il (CICAS)

U.S. - Japan ITS Workshop

Mike Schagrin
US Department of Transportation
November 9, 2005

i The Problem

= Every year at intersections:
= 9510 FATALITIES
= 1,391,000 INJURIES
= 2,558,000 CRASHES

-27-




i What is CICAS?

= A system of vehicle and infrastructure
components working collectively (via
DSRC communications) to detect and
avoid potential cross-path crashes at
intersections

= Crash avoidance is performed through
driver warnings and other vehicle and
infrastructure countermeasures

i CICAS Program Goals

= T0 develop and demonstrate
cooperative intersection collision
avoidance systems

= To assess the value and acceptance of
cooperative collision avoidance systems

= To develop and provide tools to support
industry deployments

-28-




CICAS Partners
i Public / Private/Academia

—— CAMP —

riment of Transpodation ct @

"‘ 1.5, Depa
& Federal Highway Administration
DAIMLERCHRYSLER

Gftrans
- Vireinia "
el . | ——
Wi | S O

UNIVERSITY -
OF MINNESOTA mcims ”‘

Il

m
g

§§ll

i
{
Gre

Departmentof
“ElIAIISPOKtation

i CICAS Crossing Path Scenarios

= Violation preemption

= Signal
= Stop sign
= Safe gap assessment
= Stop sign assist
= Left turn assist
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CICAS Roadmap

\ 2007 2008

Violations

- Signal

and Stop
Sign

Gap -
Stop
Sign
Assist

Gap- Left
Turn
Assist

@ Decision point

CICAS Concepts
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Cooperative Violation
Countermeasure Concepts

= The basic capability is for the vehicle to
provide stop sign and traffic signal violation
warnings

= The intersection could provide an
infrastructure based countermeasure (e.g.,
adjust signal timing) resulting from the
vehicle sending a warning notification

= The vehicle could exert some type of
vehicular control countermeasure

Cooperative Violation
Countermeasure Scenario

H » Intersection Map

Current phase

» Signal Controller Info
Time to phase change
» Differential Correction

| Roadside Uni » Road Surface Conditions Vehicle System

| Infrastructure to Vehicle> « DSRC

» Safety Processor
* GPS

* VVehicle Sensors
* Driver Vehicle
Interface (DVI)

*DSRC
* Processor
* DGPS

* Intersection Map
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Signal Violation Warning: Vehicle Approaching

Example Scenario

The traffic signal that | am approaching
will turn red in 2.5 seconds. At

my p t speed and leration, 1
will enter the int ticnin 2.7 ds,
so | had better wam my driver to stop!

Cooperative Violation
Countermeasure Scenario

» Geometric Map

1 Signal timing » Signal Controller Info
adjustments

» Differential Correction

Roadside Uni

» Road Surface Conditions Vehicle System

| Infrastructure to Vehicle> « DSRC

» Safety Processor

* DSRC

* Processor . GPS
* DGPS :
! * VVehicle Sensors
* Intersection Map . . i
Vehicle to Infrastructure | | * Driver Vehicle
Interface (DVI)

» Alert issued

» Dynamic Info
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* Things We'll Learn About

= Wireless Communication (DSRC)

= Human Factors
= DVI
= Warning timing
= User acceptance

Traffic Control Interface

Threat Assessment Algorithms

Positioning

i Stop Sign Gap Assistance

I N
. D

q STOP
=l

Assist stopped driver in determining
insufficient gap to enter or cross

Possibilities:
*Alert of
approaching
vehicles
*Inform of size
of gap

*Warn of
insufficient
gap

*Advise
against unsafe
actions

-33-




Thank You

Questions?




4. ft&k (APPENDEX)
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(ITS in the Second Stage ~Research and Development of Smartway)
: Japan
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SMARTWAY

- U.S-Japan ITS Workshop 2005 -

The Second Stage ITS
— —— — @ — @— @—— —— ——  ——  —— ]
9th of November 2005
Seiji Moriyama
ITS Policy and Program Office, Road Bureau,

Ministry of Land, Infrastructure and Transport,
T Q—‘,_'Q\'/érr_frne'rjfoffJ' an -

1) Spread of car navigation systems and VICS
2) Spread of ETC

1) Providing a variety of services with a single ITS on-board unit
2) Providing a strong impetus for all areas of ITS
3) Promotion of government-private joint research

3, Futwredevelopment ...

1) Realization of ITS services by 2007
() Information provision services along roadways
(2) Information connection services such as at roadside rest areas
(3) Public parking lot settlement services

2) Developing new services on the platform

(1) Systems to support safe driving (Advanced Cruise-Assist Highway
Systems, AHS)

(2) Use of private sector services

-37-




1) Spread of car navigation systems and VICS

- With continued steady growth, a cumulative total of about 18 million car navigation systems
and 12 million VICS units have been shipped.
- More and more, these are becoming standard equipment for vehicles.

10,000 units
2,000
1800 O Cumultive total of VICS units shipped
1600 B Cumultive total of car navgation systems shipped
1400 |
1200 2
"

1000 .

800

600 |

400

- .=I EI

19973 19983 19993 2000.3 2001.3 2002.3 2003.3 20043 2005.3
Fig.: Trends in the cumulative totals of car navigation systems and VICS units shipped
T i e A - e B NG i o YR L B VBN i o R P i NN
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2) Spread of ETC

- The number of ETC units installed has risen to 9 million, utilization rate to 50% .
- On Metropolitan Expressways,more than 60% of Vehicles use ETC.

Ci I | . . .
@ooouns  Number of ETC on-board units installed o500 ey N Sobvencieay |~ Trends in the use of ETC Utiization rate
1000 80 a0 —
w0 I Cumulative total: About 9million units (as of October 25) I 777777777 " & October 14-20, 2005 / S
[About 550,000 units per monih (Warch)] About 386 millon per day | .
a0 [P About 560,000 units per month (March) | { L) & Utilization rate: 50.8% o
13un 2005 Tmlion 60 /) )
e Caaer s o) f— | i i
ar.2005 Gmilion
10330 2005 Smilion
% W\ i After nationwide deployment in e ’
1 20| i December 2001 ot | | | i
30 4 About 50,000 vehicles per day oo | | |
A 20| 100 - Utilization rate: 0.9% P | | | | |
20 1N 1 ot | 1008
of | wr oo il
Iw I i Mo.’.o.v,vm"-’-""“ 1
nmA 7 10 021 4 7 10 031 4 7 10 041 4 7 10 051 4 7 10 i 014 7 10 021 4 7 10 031 4 7 10 041 4 7 10 '051 4 7 10|
Sopan tighay Publi Corporation Hioasninhon Expressway Publc e Nakashinhon Expressway
Number of Numbs f talled Corporation Public Corporation
e ey — T | S S e e coore w1 i
u Honshu-Shikoku Bridg the —&— Utilization rate.
Japan Highway Public| Metropolitan Expr y | Hanshin Expr y [Honshu-Shikoku Bridge Nationwide
Corporation Public Corporation Public Corporation Authority
E#gber of vehicles using| 5 763 200 /day 691,500 /day 426,600 /day 45,300 /day 3,866,700 /day
[Total number of vehicles
using expressways 5,547,100 /day 1,128,500 /day 842,600 /day 87,000 /day 7,605,100 /day
ETC utilization rate (%) 48.7% 61.3% 50.6% 52.1% 50.8%
T i WA e g " O SN bR A SO it N 0 i o 2 WR Y i D U S R I T
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2) Spread of ETC

- ETC has practically cleared congestion at tollgates on the main lines of Metropolitan
expressways, which had been sites of chronic traffic congestion in the past.

- The benefits of cleared congestion are not limited to ETC users, but are enjoyed by others
as well.

- ETC has had an effect in reducing the environmental burden.

36% of congestion is due to
inadequate capacity at
tollgates.
nnels ) .
% Fig.: Causes of congestion on expressways

Fig.: Congestion practically cleared
at Kawaguchi Toll Plaza

carbon dioxide

Apr-02

Apr-03 Apr-04 Apr-05

2003 (ETC utilization rate: 6%)

2003 (ETC utilization rate: 45%)

emissions

~ 5 26 46
g o s
L S 3
% e S 25 Reduced by 275tons || ,, =
E o H CO2 per year g
< . S g 24 kS
g% 5 s 142%
2 E=1 5E o
& N g 923 — g
520 = 2 ‘—‘f . 5
8 = 2 2
5 ° £ 22 \ 5
- s ° Traffic volume H
10 w 3 38
5 H
2 g °
£
< g 3
£ 2 36+

o

Fig.: Trends in ETC utilization rates and congestion at tollgates

Source: Conference on highway policy to prevent global warming (May 23, 2005)

Fig.: Change in carbon dioxide emissions at Kawaguchi Toll Plaza
T A

on the main lines of Metropolitan Expressways
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1) Providing a variety of services with a single ITS on-board unit

- For the sake of developing various services, it is important to establish a common
infrastructure.

- The establishment of an open platform (an infrastructure that can be used in common by
many operators, including the private sector) will be promoted.

“Traffic is congested for X
Kilometers between Y and Z.

= Mee

It is not convenient for users if a different
device is needed for each application.
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2. Development of smart mobility
2) Providing a strong impetus for all areas of ITS

’ - The platform will be pioneered through the realization of three road services by 2007. |

Timely driving support information
- Instant providing of information while driving, including
locations with frequent accidents, detailed road construction
information, and notification when approaching a congested
section, in order to improve safety.

[Fag) [7xem]

Regional guides according to
location and needs
- Collecting and delivering area road information and
regional or tourist information to improve convenience
and revitalize the local community.

Smooth passage through all types of gates

’ - Enabling smooth passage by means of the cashless
payment of parking fees, etc.

Fee payment at public Entry/exit management at

Road and traffic information provided at rest parking facilities. public parking facilities
... areas service areas, and parl S . i i ON

2. "Development of smart mobility

2) Providing a strong impetus for all areas of ITS

- Primed by the ITS services which are to become available in 2007, the promotion of a
variety of services in all areas of ITS will be accelerated in order to achieve the four goals.

Ensuring mobility for the elderly Dveloping afentcommunte and fesyes

{

Improving the business climate

Roversing the negafvelagacy of motoization

2Electronic toll e for safe
collection systems  driving

1.Advances in
navigation systems

Bus location systems

b O i B A A P R A N O T sl
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3) Promotion of government-private joint research

- Public recruiting for joint studies on systems to provide next-
generation road services

23 companies are participating, and a cooperative research
office has been established.

Government-private joint research will be promoted with the
goal of full-scale realization of ITS services in 2007.

Dec. 2004
- Jan. 2005

|Pub|ic recruiting for joint researchl
.
|Commencement of joint research |

Bureau Manager Tanigucl
Road Bureau

President Watanabe,
DSRC Forum Japan

Feb. 2005

|

July 2005 | Interim report Companies participating in government-private joint research

Public recruitment for fourth joint research programin FY 2004

The following guidelines have been established for the fiscal 2004

AW aisin aw co.to. Clarion DENSO
FUﬁTSU FUﬁTSU TEN FUﬁTSU FUJITSU LABORATORIES

public recruitment for joint research, to be performed in accordance .

with the cooperative resear ch rules of the National I ntitutefor Land ]HIT%‘c'l:"t Japan Radio Co., L.

and Infrastructure Management (March 28, 2002 Order No. 378 of the nspivethesNex

Engineering Affairs Section, Minister's Secretariat, Ministry of Land, KENWOOD * MITSUBISHI .."‘,.,',!.5.,'.-.',%.'.?;!!.!

Infrastructure and Transport; and Order No. 124 of the National
Institute for Land and Infrastructure Management). Personswho will
engage in the joint accomplishment of such research areto berecruited.
Dec. 17, 2004
Tatsuo Hamaguchi, Director General, National I nstitute for
Land and Infrastructure Management.
1. Research items
Resear ch concer ning systemsto provide next-gener ation road
services.
2. For details concer ning the resear ch topics and application
procedures, visit the website of the National I nstitute for Land and
Infrastructure M anagem p:/lwww.nilim.go.jp/.

i TR

NEC NISSAN Boéome OKI
Panasonic pARK24Co.Ltd. Pioncer

ideas for life

@ SUMITOMO ELECTRIC TOKICO TECHNOLOGY LTD.

TOSHIBA TOYOTA >xanNavi

i e R Yt Y A T

1) Realization of ITS services by 2007

- Infiscal 2005, beginning work on the formulation of standards and specifications when
future directions are identified regarding systems.

- In fiscal 2006, actively promoting installation of roadside units and the manufacture of ITS
on-board units.

Note: Careful consideration is also needed regarding ways to provide users with security, such as a common symbol, and ways to
ensure security and protect personal information.

Installation of

Joint Development of ] "
research standards and roadsicSut mengement
specifications and manufactu're services
of on-board units
/2005 2006 /

2004 |

Smartway Project
=A0MS0ny C.omn Commencement of
services

ongestion 2 km ahead
due to an accident
between Urayasu and

/ Development of /
/' standards and /'
specifications //

Installation of roadside /
units and manufacture /
of on-board units /

\

—|Establishment of
cooperative researchy

MO i

g 0 A AL O i Y i i s i N
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3. Future development

1) Realization of ITS services by 2007
(1) Information provision services along roadways

- With VICS, using 5.8 GHz DSRC to handle broad-band telecommunications, a wide
range of information will be provided than was previously possible.

- Timely information by voice provide comprehensible information and warnings to drivers,
including senior citizens.

[Wide range of information] [Information by voice]

Urayasu to Makuhari: 2 km
congestion due to an accident

Congestion 2 km ahead
an accident
between Urayasu and
Makuhari.

Urayasu to Makuhari: 2 km
congestion due to an accident

3. Future development

1) Realization of ITS services by 2007
(1) Information provision services along roadways

- Static images of road surfaces and other scenes taken by roadside cameras will be
used to provide much more easily understandable information than in the past.

- Probe data* which is uploaded from vehicles will be used to provide information on
greater numbers of routes than in the past.

* Data on a vehicle's location, time, etc. is stored in the on-board unit. This data can be processed to determine traffic congestion, etc.

. L [Information on greater
[Information by static image] numbers of routes]

e, EY 3 e




1) Realization of ITS services by 2007
(1) Information provision services along roadways

- Based on the decision by IT Strategic Headquarter, the VICS Probe Council was
established as a venue for collaboration among industry, academia, and government
concerning matters such as the gathering of probe data using VICS on-board units in
order to make available more accurate road traffic information.

IT Policy Package 2005 (excerpt) Members of the VICS Probe Council
(February 2005 decision by IT Strategic Headquarters)
- - - - (chairman)
(2) Improvement in the convenience and safety in movement of people and transportation Masao Kuwahara
a) Measures towards the advanced Intelligent Transport Systems (ITS) Professor,University of Tokyo
iii) Promotion of the provision of highly accurate road traffic information (NPA, MIC, MLIT) Hirokazu Akahane
An infrastructure for gathering road traffic information will be established in order to make Professor, Chiba Institute of Technology
available more accurate road traffic information. In addition, in order to supplement the Kiyoshi Mizui
information obtained from such infrastructure, standards and specifications will be established Professor, Kanto Gakuin University

during fiscal 2005 through cooperation among industry, academia, and government relating to the
gathering of information (probe information) from automobiles that have been equipped with a
vehicle information and communication system (VICS).

Takayuki Morikawa
Professor, Nagoya University

Automobile manufacturers (3 companies)

Members of Strategic Headquarters Navigation system manufacturers (3
companies)
Director-QeneraI: Junichiro. Koizumi ) Pljime Minister ) Commentators and Journalists,
Deputy Director-General: Yasufumi Tanahashi  Minister of State for Information Technology NPA. MIC. MLIT
Hiroyuki Hosoda Chief Cabinet Secretary . ! !
Taro Aso Minister of Internal Affairs and and other related organizations, etc.
Communications
Shoichi Nakagawa Minister of Economy, Trade and Industry Secretariat: Vehicle Information and
Members 13Ministers Communication System Center (VICS Center)
S i WA e A e 2 et L R R e AV R R T R e T S ¥ o e TV T P e VAT R, oV ‘12\
e = ——
= ==
SMARTWAY

1) Realization of ITS services by 2007
(1) Information provision services along roadways

» Probe data will be gathered by collecting positional data and so on from GPS satellites
in the on-board unit and uplinking the data when the vehicle passes a beacon.

» Thorough consideration will be given to protecting personal information in the handling
of probe data.

Future System (online)

Previous System (offline)

3) The data is sent via the
DSRC network and stored.

Sensors

=

Center

Optical beacon

Vehicle detector

. - 4 (Ultrasonic)
B el
Vehicle detector o 0 .
L (Loop Coil) | "
1) Positional data, etc.,
is stored in the
= 1 memory of vehicle
2 on-board unit.
Data recording
media
« Detailed information can be collected.
« Information can be collected for a greater
number of routes.
. il W8 e e i S O YA A o I At o W S P O A L e TR
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1) Realization of ITS services by 2007
(2) Information connection services such as at roadside rest areas

- When requested by users who have stopped at Michi-no-Eki, service areas, and parking
areas, information on road traffic conditions, etc. is provided for safety and safe driving.
- Understandable information on the local region and tourist information presented.

EOR [ER]

K= 81 b

EOR [FEM]

Information on|
road surface
conditions

_ill& 1
<5 - EER

Information on the
community and
local region

Fig.: Testing at Showa Michi-no-eki
May 3-5, 2005

G R 0 M AU s R s e

bl WA

1) Realization of ITS services by 2007
(3) Public parking lot settlement services

- Smooth passage by cashless fee payment at public parking lot.

- A new mode of cashless payment, using an ITS on-board unit along with a general IC
type credit card*, will be deployed.

- Flexible pricing services such as point systems or discount for customers.

* Credit card with IC (Integrated Circuit) chip.

DSRC antenna for

Display board at exit
fee payment

DSRC antenna to
supply information

==\

&

ke o A e
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2)Developing new services on the platform
- Developing various services on the platform with an eye to future development beyond
2007 as well.

(1) Systems to support safe driving (Advanced Cruise-Assist Highway Systems, AHS)

- Promoting research and development on driving support systems, using vehicle control
functions as well as road-vehicle communications, to contribute to safety and safe driving.

[Testing the supply of information [Testing the supply of information on road [Testing the supply of information on
on congestion beyond a curve] surface conditions and congestion beyond a road surface conditions at tunnel exit]
curve] Test site: Maiya area on National Highway 25

Test site: Sangubashi curve on the
Metropolitan Expressway, No. 4 Shinjuku Line

In this area, road
conditions and stopped

or slow-moving vehicles |
are detected.

The locations Audio: Beep, beep.
of slow-moving Caution. Vehicles
vehicles are stopped in the road 300
transmitted. meters ahead.

The locations and
speeds of slow-
moving vehicles
are transmitted.

waLrvne g

s’
S

‘@ Base point beacon
‘O Information beacon|
B information sign

Base point Information on road surface conditions is
information is provided near the tunnel exit.

U
~ d

transmitted. Source: Advanced Cruise-Assist Highway System

Research Association

Source: Advanced Cruise-Assist Highway System
Research Association Source: ITS Handbook
ik R Fs:‘:%‘r:é':‘,lﬁr“-
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2)Developing new services on the platform
(2) Use of private sector services
- Awaking a variety of private sector services through the combination of common

functions of the platform.

- Giving thorough consideration to promoting the widespread adoption of ITS on-board
units, by ensuring security and protect personal information, and by establishing
mechanisms that provide users reliance, such as common symbol.

Private parking
facilities

Gas stations

Map downloads Cashless payment
//ITS services in 2007\

finformation provision along roadways)
[information connection at rest areas
[ Public parking lot settlement )
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4. fr#x (APPENDEX)

4.2 DSRC O ZA4k7FIH
(Development of DSRC, a National VII Architecture, and a VII Development
Analysis)
: U.S.A.
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Topics Covered

* What is VII

* Development of DSRC

» National VII Architecture,
* VIl Deployment Analysis
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Vehicle Infrastructure Integration

Definition: The establishment of vehicle to vehicle and vehicle to
roadside communication capability nationwide
Purpose: To enable a number of new services that provide
significant mobility, safety and commercial benefits
— Cooperative Safety Systems
— Active Probe Vehicles
— Commercial Applications
— Mobility Management

Intelligent Transportation Systems
Q ITs u. & fTaﬂsng\a(mn i

8. Department of Tr

Communications Technology

A number of technologies could be used to provide
communication capability for the non-safety applications

— WiFi

— Cellular

— Dedicate Short Range Communication (DSRC)

DSRC at 5.9 Ghz is a primary technology being considered
DSRC was specifically designed to support a number of
safety applications

Other possible communication modes do not require public
sector involvement
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Dedicated Short Range Communications - DSRC

* FCC has allocated 75MHz at 5.9GHz for
— Safety Applications (15t priority)
— Mobility Applications
— Private Applications

« DSRC 802.11p Standards Complete
— Based on variation of WiFi -- 802.11a
Low Latency/fast connecting/priority attributes
FCC has ruled on licensing — Dec. '03
Prototype development underway
Testing new devices in 2006

Intelligent Transportation Systems
Q ITs u. & fTaﬂsng\a(mn i

8. Department of Tr

VIl Architecture

* Preliminary VIl Architecture Developed
* Architecture Based on DSRC Communication System
* Primary Purpose
— Provide a Basis for Communication Loading Analysis
— Provide a Basis for Stakeholder Input
* Architecture Components
— Roadside Equipment (DSRC, GPS, Processor, I/0 Controller)
— Onboard Equipment (DSRC, GPS, Processor, DVI)
— Network (Switch, Network Management, Interface to Users)

-51-




Intelligent Transportation Systems
QU oo Trmprietion S

VIl Architecture

Other

O catons Wi VII Architecture — Physical Entities
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Note: Grayed boxes
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End
User

Subscriber
Applications

On Board
Ll Message
Switch
Road Side
Unit

5.9 DSRC
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Basic VIl Deployment Concept

Time From “Deployment Decision” to “Basic Nationwide
Capability” Would Be 2 to 3 Years

— Nationwide Deployment of Roadside Units

— New Vehicles Equipped With On-board Units
Streamlined Infrastructure Deployment Process

Initial Deployment Analysis Complete

Based on Concept of Initial Nationwide Coverage Footprint

Intelligent Transportation Systems
Q ITs u. & fTaﬂsng\a(mn i

8. Department of Tr

Nationwide Footprint

Metropolitan Areas Areas
— Top 50 Urban Areas
— 50% of all signalized intersections
— All urban freeway interchanges
— 60,000 to 100,000 roadside units
Rural Areas
— Some coverage in all 50 States
All Interstate intersections
All intersection of NHS routes
18,000-23,000 units
Special Locations
— Defined by each State = 2500
Total Initial Deployment
— 80,000-125,000 Units
Full Long Term Deployment — 200,000 — 250,000 units
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The Year Ahead

DSRC Prototype Tested and Final Standard Approved
Prototype System Design Complete
Field Test Plan Finalized

Privacy Policy Established
Business Model Proposed
Development of Day 1 Applications Underway
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