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1. ITS Begins to Change Society

(1) Promotion of Individual Measures for ITS

- ITS is rapidly spreading throughout society.
- IT has become widespread in society and is now a part of everyday life.
(Totalunis) ETC on-board unit setups
“ona0
Total number of
Navigation systems and VICS units shipped s Cumulative total: 3.8 million
3000000 units (as of , 2004) I
10,000 units
1600 2,500,000
il 2000000
1400, T M P Over 3 million units
0 VICS units . g Car navigation systems
1200 | H 1,000,000
|III||
"% ""(Over 14.5 million units 505 512 . --""""""
w7 o oo I
Y
50 710 o M
. The number of operators using bus
£00; 538 1 location systems
449 20
393
400 5t
190 182 H oo
e i 102
okl About 80 out of

500 companies

'ttt

1880 1985 1990 1995 2000 2004

1997.3 1998.3 1999.3 2000.3 2001.3 20023 20033 2004.3

9
L=}

systems (cumulative total)
=
[=]

Number of operators using bus location

— '
1. ITS Begins to Change Society Swamrway

(2) Changes Brought to Communities and Society by ITS

- With ETC, congestion is reduced by half despite an increase in traffic volume.
- With bus location systems, ridership is increased by 13%.
- The total ITS market has already grown to ¥12 trillion.

Congestion cut in half by ETC Conges Bus location system (lyo Railway)
Traffic volume Kawaguchi Toll Plaza, ongestion " . i
(vehicles per day) M eiro cli?an Ex (kilometer-hours - Ridership increased by 13.4% 13% increase
P! pressway) per day) N
6 compared to the same period a year

50,000 earlier. —
41.231 - Although communications costs are
39,229 40,308 o -4 5 incurred, large cost savings are
40,000 - =22Y - — realized through more efficient
hlth:mber °f‘ scheduling.
vehicles passin: 4
through rtJhe m"g - Users welcome the service because Increase in ridership
30,000 3.3 3] plaza they no longer feel impatient while compared to the same
0—\ . \ waiting for the bus. period a year earlier)
20,000 L Congestio
' s ITS market: About ¥12 trillion
Number of P e
tose0 | IRt |formation: About¥6 rillion
B through the ETC- VICS and ETC
- galians Message signs
zs] - - pmwel o
0 ) 0 Infrastructure: About ¥5 trillion
April 2002 April 2003 April 2004 Roadside sensors and cameras
................................................ Networks
ETC utilization rate 2% =——> 6% =——> 20% . —
.............................................. l Services: About ¥1 trillion
Map software
Content 3
san s s : x .
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2. Promoting Further Acceleration as National Strategy.w~

- Four goals of Smartway: reversing the negative legacy of motorization; ensuring mobility for
the elderly; developing affluent communities and lifestyles; and improving the business

climate.
Society of smart mobility
Reversing the negative legacy of motorization Ensuring mobility for the elderly

p—
3. Full-scale Adoption of ITS by 2007

(1) Deployment scenario

Vehicular information Fee payment Information suppl: Data and warnings Pedestrian
transmission pay pply 9S | support, etc.
Probes (bus Facility Multi-purpose payment ETC Regional guides Driving support
location) entry/exit Parking fees | (gas station information
management fees)
] Regional guides —
[ Smooth passage through all types of gates ] ] [ according to location } [ Timely driving support ]
: and needs

FY 2004 Acceptance and widespread use of services

[Acceptance and widespread|[Acceptance and widespread|
use of services use of services
Preparing standards and |l Preparing standards and

speci speci

Joint research

Preparing standards and specifications*
FY 2005 et e

3 3
8
g Installing roadgide units and manufacturing § Installing r;:adside units Installing roadside units Full-scale
EY 2006 = on-board units] = and manufacturing on- and mant ing on-
; "2 board units o s /  of services
5 5 'y| —
S @ g
g & 8 g g 8 8 —
FY 2007 s s H 2 £ H H
£ 5 ] g g 5 5 n
] = o s g g 8
a k3 S s o 5 5 s
= c c € E < = 3
2 2 2 g £ 5
g g g g g £
FY 2008 ) g GE’ g g §
and later : g o S S 2
o o [ a a s
— |
T

*Including the development of interconnectivity programs %)
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4. Conceptualization of ITS Based Services

[Smooth passage through all types of gates]

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

Entry/exit management in a facility for Fee payment in the drive-
commercial vehicles through restaurant

Source: NEC

Fee payment in a pay-by-
the-hour parking garage
Source: Internet ITS Research Group

Entry/exit
management in
an apartment
building's parking
garage Source: Intemet ITS Research Group

Fee payment at a gas station

Entry/exit management and cashless payment in a variety of situations

T sl el IS 1 A ST W - VA A S 998t S S R

4. Conceptualization of ITS Based Services

[Regional guides according to location and needs]

- Providing area road information and regional or tourist information at roadside stations
and expressway service areas or parking areas
- Offering a wider range of opportunities to obtain information in the car

Road
information

I 7 e 0
),

Tourist
informatior

EETE TR vesans saeicommonumnsmiLaT.
e

Information on
service areas and
parking areas

Source: Ministry of Land, Infrastructure and Transport

Smart communication testing (JH Moriya Service Area, January 2003)
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4. Conceptualization of ITS Based Services

[ Timely driving support information ]

- Improving safety by providing various information instantly while driving

- Enhancing the existing VICS services

- Establishment of infrastructures such as roadside units based on international standards and
multi-modal application of on-board units

[ Enhancing VICS ]

[ Notification when approaching a congested section ]

Attention,
frequent
accidents when
making a right
turn.

great@er of gr

Congestion around XX
it wil i

eased in XX

A4 Due to freeze
prevention wor
(bl

(B
(@ .
warning system

> =
(L] i (Sangubashi,
M M i Metropolitan Expressway)

. s e Mt b b i A ST TN e i T

[ -
5. Establishing a common infrastructure

(1) Establishing a common infrastructure

- The elements of infrastructure (open platform) are to be established in order to enable
shared use by many operators.

Public applications Private applications

Application
Application
Application
Application

r A

‘ Common software I

Dedicated | Dedicated
software software

Deoster [Dusioze
unt untii

Dedicated software | |

‘ On-board units for multi-application I

| Dedicated on- | |
| boardunt | |

Full-scale
; | introduction Common hardware
Dedicated VIR - Enhanced VICS beacons
hardware po— - More sophisticated digital maps
3 3 - Fiber-optic networks
Open platform
el
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p—
5. Establishing a common infrastructure

(2) Promotion of ITS on-board units

- Determining standards and specifications through joint public-private efforts

- Ensuring security and mechanisms to provide safety from the user's standpoint
- Looking to international standards in project implementation

- Giving thorough consideration to traffic safety

A neat and streamlined vehicle interior

__Joint public-private _tg§ting " 1.0
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4. fréx (APPENDEX)

4.1 ITS ®¥rin. (Exchange of Information on Recent ITS Activities)
: U.S. A
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Plans for Intersection Collision
Avoidance Research and
Development

U.S. — Japan ITS Workshop
Nagoya, Japan
October 19, 2004

Robert Ferlis
Federal Highway Administration

Introduction

* Intersection crashes result in more than 9000
deaths and 1.5 million injuries each year in
the U.S.

» The Intelligent Vehicle Initiative sponsored
research that suggests that intersection
collision avoidance services have the
potential to avoid many of these crashes

» The ITS program plans has initiated a new
research program to achieve this potential
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My Objectives

« Summarize progress and early findings
from the Intelligent Vehicle Initiative
(IVI) research program

» Outline a new research program: the
Cooperative Intersection Collision
Avoidance Initiative (CICAS)

Intersection Collision
Avoidance

Intelligent Venhicle Initiative (IVI)

Schedule 1999 - 2005
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Goals

» To substantially reduce intersection
crashes:
— Addressing violations of red lights and stop
signs
— Assisting the driver in maneuvering
through an intersection

Milestones

» To demonstrate infrastructure-only and
infrastructure-venhicle cooperative
intersection collision avoidance systems

* To develop prototype systems
» To plan future field operational tests

-29-




Partners

« Signal Violation Warning: Virginia DOT
and Virginia Tech Transportation Institute

 Left Turn Advisory at Traffic Signals:
California DOT and California PATH

» Maneuvering Advisory at Stop Signs:
Minnesota DOT and the University of
Minnesota ITS Institute

Signal Violation Warning

Virginia Tech Transportation Institute
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Signal and Stop Sign Violation
Warning Application

* Objective is to develop systems to avoid crashes
due to signal and stop sign violations
* VTTI has developed an over-performing test bed
» Test bed will support architectures for:
— Infrastructure only
— Infrastructure-vehicle cooperative
— Totally vehicle based

Infrastructure Test Bed

e Smart Road
Intersection

* Will run participant-
driver experiments




Intersection Controller

- » Interface with 2070 and
vy /h %, 170 controllers

11

Infrastructure Sensors and
Detectors

» Radar

 Laser detection
technology to simulate
point detection

-32-



Infrastructure DIIs

* Visual via external
signs

 Haptic to simulate an
intelligent rumble strip

Vehicle Test Bed

* 2000 Impala was loaned by General Motors

for the project

14
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Vehicle DVIs

* Exploring visual,

auditory, and haptic
warnings

15

Communications

* Simulated DSRC

L | ntennas




Left Turn Advisory
at Traffic Signals

California PATH

17

Left Turn Advisory Application

» Features of Approach
— Problem is gap decision in presence of oncoming vehicles
— Focus on traffic signals

— High potential for initial infrastructure-based warning
application

— Cooperative (wireless) systems should enhance system

18
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Definition: Left Turn Across Path /
Opposite Direction (LTAP/OD)

Schematic of California
Approach

-36-




Diverse IDS Implementations

Infrastructure

Data Sources:

Loop
Detectors

Video
Detectors

IDS Logic:

-Analyze vehicle motions

-Predict future gaps, conflicts
or violations

-Decide to issue alert

Information to Dynamic
Drivers: Sign

I}

Signal
Controller

Vehicle

In-vehicle
Sensors

I\
@reless)
//‘ wireless)
In-vehicle

display

21

PATH RFS Test Intersection

Embedded Loop

Detectors

Traffic
Controller
Cabinet

60 Meters of

3M Microloops /
Signal
Poles
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Driver Infrastructure Interface (DII)

* “Looming Circle” DII will
be further investigated

LEFT TURN

TRAFFIC "Approaching Traffic

Looming Triangle

Looming Circle

Looming Circle Growing Arrow

Looming Car

23

Cooperative System for a

Transit Bus
_:f_‘:[ » 40-ft Bus at
% PATH/RFS

24
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Sensor Coverage Alternatives

___________ -l [
A A AT A A
A A Alt. 2 A A

[ Alt. 3 [

| | |  Alt. 4 I | |
/| a5

| |
A A
A A A A Alt. 6 A A A A

A Single loop detector A Double loop detector

- Standard loops at stop bar [ Radar coverage zone 25

Maneuvering Advisory
at Stop Signs

University of Minnesota ITS Institute

26
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Maneuvering Advisory
Application

* Objective: Improve the safety of drivers
entering or crossing the high speed traffic
flow

* And: Do it for less cost than a 4-way
controlled intersection.

27

System Overview

Sensors

« Communication systems

Central processor
Driver interface

28
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Sensors

* Mainline sensors provide vehicle speed,
location, lane of travel

» Minor road sensors provide vehicle type
(passenger car, truck, tractor)

29

Minnesota Test Intersection

30
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Plan View

Xroads Tracking
Cameras (Research)

N
\

Mainline
Radar

—>R
\“:k \ . . .
RIS Vehicle Classification
+RI3 e
SRR

Sensors

Research \ Mainline
Radar 2 —_ Radar
Wireless 802.11b . R8s

Broadcast antenna \

31

MN IDS Intersection Mainline
Radar Station Picture
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IVI Interim Results

» Results encouraging

» Challenges have emerged:
— Stakeholder engagement needed
— Must continue research and development

» Cooperative Intersection Collision
Avoidance program is the next step

33

Intersection Collision
Avoidance

Cooperative Intersection Collision
Avoidance (CICAS) Initiative

Schedule 2004 - 2008

34
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Goals

To substantially reduce intersection
crashes

— Addressing violations of red lights and stop
signs

— Assisting the driver in maneuvering
through an intersection

To develop systems that provide safety
benefits without shifting the crash
problem elsewhere

35

Milestones

To develop and demonstrate
cooperative intersection collision
avoidance systems

To assess the value and acceptance of
cooperative collision avoidance systems

To develop and provide tools

36




Program Structure

Preparatory
Analyses =

[ Stakeholder Engagement >
\ Independent Evaluation (FOT) >

Prototype Conduct
= systems = FOT

System Design

37

Foundation for the Program

¢ Establish stakeholder ownership
* Formulate Program Definition

* Define Execution Strategy

38
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Create Viable System Designs for
Prototyping

Develop system architecture
Develop performance specifications
Develop needed technologies
Develop objective tests

Build data acquisition systems
Identify designs for prototyping
Engage potential FOT partners

39

Develop and Evaluate Prototype Systems

Integrate subsystems
Conduct objective tests
Validate performance
Evaluate alternatives for FOT

Collaboration with VII

40
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Demonstrate and Quantify
Effectiveness

Identify FOT partners and locations
Build FOT ready systems

Craft evaluation strategy

Develop analysis methods

Install systems

Conduct tests

Analyze data

41

Create Industry Support for Deployment

Form ICA working group
Establish broader industry stakeholder group
Develop and execute outreach plan

Develop tools to support deployment

42
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Summary

® Focusing on intersection collision
avoidance opportunities

® Exploring alternative system
architectures

® Assessing value and acceptance
* Developing tools for deployment

43

44
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4. fréx (APPENDEX)

4.2 iR £E1T73H2 (Digital Road Map for Advanced Driver Assist
Systems) : U.S. A
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CAMP
Enhanced Digital Maps Consortium

DAIMLERCHRYSLER =
Research and Technology North America, Inc. g 1;0Y0TA

. TOVOTA TECHNICAL CENTER, USA, .

NAVTEQ

IVI Light Vehicle Enabling Research Program

'y
@
U.S. Depariment
of Transportation

Enhanced Digital Map
US — Japan ITS Workshop
19 Oct, 2004

INTELLIGENT

James P. Foley, Ph.D. e
Mitretek

Enhanced Digital Maps

m Develop map database specifications that
enable or improve driver safety assistance
systems

m Evaluate the feasibility and commercial
potential for advanced map databases
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Safety Focus

m Map database developers need coordinated
input for development of safety focused
databases

Reliability requirements for safety focused
applications are greater than for basic navigation

Determination of EDMap
Candidate Applications
m A set of 12 applications having high safety
potential was established

m Criteria based on potential safety benefits and
estimated market penetration

m The EDMap Applications are either enabled or
enhanced by information derived from map
database information (mapplets)
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Mapplet Requitements

m Near term mapplet requirements are a superset
of currently planned map database
enhancements.

m Mid term mapplets specify lane level instead of
road level geometry and attributes. This 1s a
significant change over the near term database.

m Long term mapplets are similar to that of the
mid term, but have higher accuracy constraints.

Demonstration Goals

e Exercise map enabled or enhanced applications with
on-road vehicle tests.

m Five applications were = Two levels of map
demonstrated: capabilities were
Lane departure warning demonstrated:
Forward collision warning RoadLevel — Vehicle
Stop sign warning&control matched to a road (like
Curve speed today’s navigation systems)
warning&control LancLevel — Vehicle

Teaffic sional warnine matched to the lane of travel
raffic signal warning
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Demonstration Applications

= Traffic Signal A B 3 = Stop Sign Assistant -
Assistant — Warning Warning [RoadLevel]

[LaneLevel] ‘,. ol » Stop Sign Assistant -
S . Lane Following 3 ‘!’;@ @ - Control [LaneLevel]
(5= 7 Assistant — Warning  © — -
[LaneLevel] . ——

Jeep Liberty Test Vehicle Toyota Sienna Test Vehicle

B . Curve Speed — Curve Speed
Assistant — Warning | Assistant — Warning

[RoadLevel] m [RoadLevel]

= Curve Speed = = Forward Collision
Assistant — Control Warning [LaneLevel]
[LaneLevel]

Jaguar XKR Test Vehicle Buick LeSabre Test Vehicle

Delivery Mechanisms to Users

m Current technology: On-board systems, map data
stored in the vehicle
Prevalent system for navigation today
Unlikely to be timely enough for many safety applications
m Future technology: Off-board systems, map data stored
in a central server, communicated to vehicle
Map delivery provides freshness

Requires high-bandwidth communications




The Big Picture

m Application and mapplet evaluations led to key
optimizations

m Vehicle positioning capability 1s in the critical
path

m The demonstrated EDMap applications provide
good basis for the planning and implementation
of map enabled safety applications
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4. fréx (APPENDEX)

4.2 iR £E1T73H2 (Digital Road Map for Advanced Driver Assist
Systems) : Japan
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S ITS
g Intelligent Transport System:

12th U.S-Japan ITS Workshop

Plan for R&D of Digital Road Map

Ministry of Land, Infrastructure and Transport
National Institute for Land and Infrastructure Management

Hiroshi MAKINO

Contents of presentation @=ITS ..

1.Current Car Navigation Systems
and Digital Roadmap

2.Issues of Digital Roadmap

3.Movement for
Next-generation Digital Roadmap

4.Future perspective of Digital Roadmap
5.Introduction of latest AHS Results
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1.Car Navigation Systems and Digital Roadmap
(1) Background of spreading car navigation systems

S ITS
g Intelligent Transport System:

* Released in 1980s, spreading with increasing of the sales of luxury car
* VICS service, since 1996, adding the value and expanding sales
+ Over 14 million car navigation systems have been shipped,

And around 46% of new vehicles are equipped with it

10,000 unil

—Car Navigation systems becomes Platform

1600

1400

1200

1000

Cumulative total of car
navigation units shipped

Source: Web site of the
Ministry of Land,
Infrastructure and Transport

003 013 023

033 043
(10,000 units)
1,000

912
900

800
700

Total VICS units shipped 6
500

Source: VICS Center 49

300
200
100

0

973 '98.3 993 ‘003

013 023 033 043

Unit:1000
Fiscal year 2001 2002
Car navigation systems shipped (units) 2,180 2,390
Original Total(a) 1,290 1,440
equipment -
Dealer option 330 320
Manufacturer
orton 960 1,120
Number of new vehicle registrations &
inspections (sales)(b) 9 5,906 5.792
Of which, number of passenger
vehicles(c) passeng 3016 3134
New vehicle installation ratio
Ratio for all new vehicles(=a/b) 21.8% 24.9%
Ratio for passenger vehicles(=a/c) 42.8% 45.9%

Notes:

- All values calculated on the basis of unit volume.

- Car navigation system shipment figures published 28 June 2002 in
“2002~03 Car Navigation/On-board Information Communications
Systems Market” by Yano Research Institute Ltd.

- Vehicle registration & inspection (sales) unit figures from materials
compiled by the Japan Automobile Dealers Association. 2

1.Car Navigation Systems and Digital Roadmap
(2) Changes in car navigation systems and the future

S ITS
g Intelligent Transport System:

* Private sector is developing new driving support functions. ’

Curve ahead.

700 w55 ;
Fig. Curve warning

Source:SONY NVX-MV8100

ERHOER

(EEAA KR Foucann
HOT T
o=t ) \
&7 Tk
OEEBSEADOTT. e

B, 300M5E
R EOER

BT, 700msE,
A HOTT.

ARFUICEHLTIEEN

Fig. Junction warning
Source: xanavi B8270-79910

[ Railroad crossing ahead.

Fig. Railroad crossing warning

Source:SONY NVX-MV8100

Icon for frequent
accident spot

Fig. frequent accident spot warning

Source: xanavi B8270-79910 3
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2. Issues for Digital Roadmap -
. @=1TS
(1) Current issues e parpor Syt

Users needs for Digital Roadmap
* Frequent update
* Detail information
* Proper route guidance

Users complains for car navigation systems (m584)

Roadmaps are old, and new roads are not displayed 1322

Lack of detailed information about hazardous: :":| 134
intersection layouts, poor visibility curve, downhill, etc

Route guidance: not avoiding difficult driving roads

1217

Lack of traffic congestion information area "7
Inaccurate traffic congestion information 167
Insufficient or old information of shops 193

Luck of information of shops; operating hours, products/services 102

Luck of Information on entertainment such as movies 62

Luck of navigation to the pinpoint destination 1198

No particular dissatisfaction. 77

2. Issues for Digital Roadmap <
(2) New requirements E=1Ts.......

[1] Progress on road map information delivery
» Communication type navigation systems have already released
* Source data still update per year
—real-time information delivery is possible; next is souce

With mobile phone
communications
module

Sending Information;
-Current vehicle location

-Destination, etc.
=

» = | Source
Receiving information; : D
-Route selection results, etc. ggryer

Air Navi

-Roadmap

update)
Real-time delivery
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2. Issues for Digital Roadmap <
(2) New requirements @

S ITS

Intelligent Transport System:

[2] Elimination of social inefficiencies

collect roadmap data by themselves.
» On the other hand, road administration bodies are making road digital maps for
improving their management level.

» Responding user needs, each roadmap makers are making tremendous efforts to

Each map maker
tracing 100,000
intersection several
times

It is tough to get new
opened road map!

Private sector Road administration

S|
Paper map is inconvenient
2 W for road maintenance!

3.Movement for Next-generation Digital Roadmapis=

ITS

Intelligent Transport System:

+ |ITS Japan handed “Suggestions for Next-generation Digital Roadmaps”

to the Smartway Project Advisory Committee in July 2004.

Outline of ITS-Japan Suggestion for Next-generation Digital Roadmaps

positioning technologies are advancing, which are platform of ITS.

Advancement in digital roadmaps is necessary, since communications and

<=

update timely as soon as road construction is finished.

In order to utilize digital roadmaps as common platform, It is necessary to

=

Next-generation digital roadmaps requirements are followings;

Contents of information including Richness, Accuracy and Freshness

Advancing of Collection, Updating and Maintenance
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3.Movement for Next-generation Digital Roadmapfe

ITS

Intelligent Transport System:

» Smartway Project Advisory Committee (Chairman: Shoichiro Toyoda)
proposed “ITS Enter the Second Stage” in August 2004.

c = c
L 2 S
% % % Public applications Private applications
2 < <
4 4
software software software Common software I
OBU | OBU | OBU ‘ On-board units for multi-application I
2007 Common hardware
hardware hardware hardware = Enhanced VI(‘:'S peacons -
- More sophisticated digital ma,
- Fiber-optic networks
vics ETC Open platform
8
4. Future perspective of Digital Roadmap @=ITS ..

* Provision driving support information: road linear shape,
intersection shape
* Provision information & warning of hazardous spots: curve,
intersection

(display intersection)
Source:SONY NV-XYZ

A TR

& E

55
Br—TORE
EBHEOES

Information of road linear shape

Fig. example: Provision information & warning

in coordination with digital roadmap
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4. Future perspective of Digital Roadmap @=1TS

Intelligent Transport System:

* Creating new digital Roadmap which has functions: real-time
updating, rich contents and enhanced accuracy

Road construction
b e}

1. Real-ti i
Realizing fresh map provision

N

2. Enriching contents
Realizing safety drive support by
using curvature, gradient etc.

Construction design

@drawing, work zone
information

)

@Real time updating s
Digital maps Car Navigation maker

Real time
information
provision

3. Enhancing accuracy
Realizing information provision
of lane closing

Enhanced road
maintenance

Fig. Advanced Utilization of Digital Roadmap

5. Introduction of latest AHS Results G5 11s

* Field operation test on Sangubashi curve in Tokyo Metropolitan
Express way 2003 - 2004

This Curve Feature:
Highway Curve and so sharp; curvature is 88m radius
140 accidents were occurred in 2002
Accidents were almost rear end crashes




5. Introduction of latest AHS Results

@é ITS

Intelligent Transport System:

Tested Services:

Support system for provision information of obstacles
Support system for prevention of over-shooting on curve

Road condition
detection sensor

Roadside sensor
detect obstacles

Vehicle Provides
i ion to driver

Stationary
vehicle!

Transmit detected
information to
vehicle

Transmit information
of curve from roadside

Vehicle provides
information to driver in
conjunction with driving

to vehicle

(Caution |

I

ondition

5. Introduction of latest AHS Results

@é ITS

Intelligent Transport System:

30 accidents occurred during one month test period.
11 are forward obstacle concerned collision; 19 are overshooting

Forward obstacle concerned collision occurred lower speed than overshooting
Total percentage %

10 [ o 1000%
o b
8 [ 1 s00%
Number of vehicles , |
6 [ 1 600%
sk
4 1 400%
s
2
2 [ 1 200
1 0.5%
10- | 15 [20- |25 |30- |35 |40 |45 |50 |55 |60- |65 | 70- | 75 90 99 |0 | | | O
05 (510 | 15 | 20 |5 |30 | a5 |40 | 45 [ 50 |55 |60 |65 |70 |75 [ 80 |85 | a0 | o5 |100 |10
Q 1] 0 0 1] 0 0 0 0 1 1 5 1 1 0 0 0 0 0 0
olololololololofofololt|st|s]ols+[2]o0f[o0fo0lo
1000¢ 1000 7274 [63.6% [18.2% [ 0.1% | 0.0% [0.0% [0.0% [0.0% [0.0% [0.0%
100 100, 4 0%94 7% 189 5% 1632% [158% [105%0.0% [00% 100% [0.0%
— =
Speed at entry to curve (knvh) Caused by forward obstacle(N=11)

&= Caused by excessive speed(N=19)
—*— Caused by forward obstacle
Caused by excessive speed
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5. Introduction of latest AHS Results @S 11s

Analyzing the 11 accidents, AHS detected obstacles and could provide
information to drivers before every accidents occurred.

o 950 |
n 500 This accident on 11/10 22:03
g 450 i PRI ./ VA / /’f/ / ,'
] / 7 -2 S — 2
3 40 g / /T_ Vire [t
= P - - ”
§ N0 ST T —
o 300 [ SN
(7] 250 / !Occurrence of the collision I
3 / T\ |
2 — - £ !
At this time, System
? . Y . ! \_I The curve entering speed: 51.7km /h
1 1

=3 provides Information of 7 ‘
3 14 the stationary vehicle I’ |
2 50 i V Vehicle would receive information, if it
é 0 I I I I I I had been equipped AHS OBU

O O ©o O O O 99 ©o o o o o o

e = ¥ 9 ¥ &9 <2 = o T 2 <

£ 8383883383838 g <

N & d& & d& & d& & & & & N

N N N N N &N N N N N N N

Time

*This example is rear-end collision with forward stationary vehicle stopped by overshooting.
+At the time of concerned vehicle pass the beacon, the system already detected stationary
vehicle and could have informed it, if it had been equipped AHS OBU.

S ITS
g Intelligent Transport System:

Thank you for your attention!

More information;
http://www.mlit.go.jp/road/ITS/index.html
http://www.nilim.go.jp/english/eindex.html
http://www.netpark.or.jp/ahs/eng/index_e.html
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4.

fé% (APPENDEX)

4.3 Mt > 27 (Recent Topic)

: Japan
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S ITS
g’ Intelligent Transport System:

12t U.S-Japan ITS Workshop
Probe System in Japan

Ministry of Land, Infrastructure and Transport
National Institute for Land and Infrastructure Management

Kazuhide KIYASU

S ITS
g’ Intelligent Transport System:

1.Probe Systems of the Ministry of Land,
Infrastructure and Transport

2.Probe Systems in the Private Sector

3.Positioning of Probe Systems in the
Smartway Project
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(1)Purpose of Utilizing Probes

1.Probe Systems of the Ministry of Land, Infrastructure and Transport

g Intelligent Transport System:

Advanced
managemen

Judgment of Evaluation Appropriate
plans and of policies execution
policies and of works
projects

[rrovuird

Bus location /
Information
on road
administration
(IR site)

1.Probe Systems of the Ministry of Land, Infrastructure and Transport

(2) Basis Configuration of Probe Information Systems

=

@E‘ Intelligent Transport System:

p

Used for project
evaluation
'_jg%)—*"-“ S

(Distance between point A and point B)
(Time when passed point B) - (Time when passed point A)

= (Interval traveling time)

ndex of economic losses
due to congestion which

Before and after a
road project,
calculation of the
economic loss due to
congestion and
evaluates are carried
out

is used at office g

'I]:ransn_nssmn Transmission of

of location and location and transit
transit time time

Point A Point B

Image of measuring interval traveling speed
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1. Probe Systems of the Ministry of Land, Infrastructure and Transport
(3)Construction of a Nationwide Network =ITS ...

Used for road policy evaluations
Doy

nnual economic N
IAccess and verify

data through
browser

~

Il Index of economic
losses Across the
° country (MLIT)

Index of economic losses
across the country

Optical fiber networks
for road control and
management
Processor at offic
Input probe data

Index of economic

losses due to

congestion which

is used at office

1.Probe Systems of the Ministry of Land, Infrastructure and Transport
(4)Example 1 =TS e

MLIT, client PC

A regional work office,
client PC

A local work office,
= _client PC

Post evaluation ARIAKE Bridge lane widening project in Niigata prefecture
Before road work

250,

Travel speed
200,000 8km/h
150,000 - 10k

100,000 - - [12km/h

15km/h
20km/h

50,000+

Costlosses per km(thousand yen)

0 )
4 30km/h

w

Average travel speed
in free-flowing traffic

Ariake Bridgel

250,000
Travel speed
200000 { - Sknh
150,000 o R : 10k
100,000 | 126min

—! 15kmih

Costlosses per km(thousand yen)

50,000
Okmih
o o
4 1 2 83 4 30kmih
&
km @ Average travel speed
S in free-flowing traffic
2
Entrance to National Highway 16 National Station

Niigata University
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1.Probe Systems of the Ministry of Land, Infrastructure a% Transport
IT

= s
g Intelligent Transport System:

(4)Example 2

Analysis of time lost due to
congestion per kilometer in each

prefecture

40,000 user-hours
| ey
20,000 user-hours ( m Qf
"

0 user-hours

Fig. Analysis of traffic congestion loss time
per kilometer in individual prefectures
using probe information

1.Probe Systems of the Ministry of Land, Infrastructure a% Transport

(4)Example 3

Example 1: Easily understandable display of traffic congestion losses on directly controlled national highways
in a government designated city (Sendai city)

[

/
/79.74 million yen/km

The area is the total
% o’ V4 4 i "
S aniuna 1. v, Surveyed section] congestion loss of
that section

/Amount of traffic
congestion per
kilometer

Square measuring about 10 km on a side
3 {8FIELL
Fig. Interpretation of 3D Traffic Congestion Map

* 3D Traffic Congestion Map: Map in which the amount of
traffic congestion per kilometer in each region or city is
represented with a bar graph. The higher the bar graph, the
greater the amount of traffic congestion.

Fig. 3D traffic congestion map in the city of Sendai
7
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1.Probe Systems of the Ministry of Land, Infrastructure and Transport
(4)Example 4 =TS,

Example 2: Extraction of locations having large congestion losses on a directly controlled national highway
(National Highway No.16) on the outskirts of Tokyo

Tohoku Expressway &

Iwatsuki Interchange /¢,

Chiba-Kashiwa National Road
* (in kashiwa Section)

T
200 (FABSR/ k)
400 (FABST/ k)
(T ABSR/ k)
(601~ (FABS/ fkn)

ocations where countermeasures,
are required most urgently

Fig. 3D traffic congestion map near Tokyo (National Highway
No.16)

2.Probes in the Private Sector
(1)Internet ITS Experiments

S ITS
g Intelligent Transport System:

Traffic congestion information Traffic congestion information Rainfall information using
(real-time information) (past information) windshield wiper
information

Real-time information can be provided
even on roads where detection by
infra-sensors is not possible (where
sensors are not installed)

Previous traffic congestion
information is accumulated and
provided for use in predicting traffic
congestion, etc.

Providing of detailed weather
information for individual areas

Sources: Internet ITS Consortium, private firms
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2.Probes in the Private Sector N
(2) Example of the Honda Motor Co., Ltd. @=1TS

Intelligent Transport System:

» Honda is deploying a service for connecting to an "Internet
Premium Club™ operated by the firm by providing a two-wa

communication function in car navigation systems installed in
its vehicles.

mmmm Road provided VICS wmsm Road provided Premium
Information roads member’s Traffic Information
roads

Acquisition of
information from center Member

Location where

measurement
ot starts
~ Uploading of] —— "
Inter-Navi  jnformation _(”4% Location where
information

- 9 v
measurement ends
center

(iiad
....

Member.

Roads to which VICS
information is not
provided (section for
which travel time is
measured)

T

R “1>473 Nagoya
I

10

Intelligent Transport System:

3.Positioning of Probe Systems in the Smartway Project @ﬁi ITS

Road Administrators

Service Provider
(Private Sector. Ftc.)

=== ion — Internet, Etc. -I
!/,4{/' :—I—I_.I_}}f = : %

vy =

te-Sector

Information Services

GPS -
-
A Provide Safety Information
R/ Coordinated with Maps (

Car Navigation Systems

Use of Vehicle Information

Provision of Information
o Drivers

; i Driver
Vehicle-to-Vehicle Utilization of a Varioty of ITS S
Communication

(Future) Vehicle
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4.

fé% (APPENDEX)

4.3 Mt > 27 (Recent Topic)
: U.S. A
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-- Vehicle

Infrastructure

L

M-ﬂp, -; A
y

Ray Resendes
U.S. Department of Transportation g

Vehicle

Presentation Overview Infrastructure

Integration

Vehicle Infrastructure Integration

?; » What?

= - Why?
" s How?
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Vehicle

o Vehicle Infrastructure

b V2 . Infrastructure
&= Integration Integration
— Connecting Vehicles and Infrastructure

Creating an enabling
conmunicaton

Wy aSu

Vehicle

Driving Forces: Safety Infastrusture
ntegration

Fatalities
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Driving Forces: Vehicle

Infrastructure

MObiIit Integration

i
t
0
g
S
o,
0
a
Addelael Cagasity ~
1980 1990 2000 \( 2

Vil Can Enable a Wide Range Venicte

Infrastructure

of Applications Integration

Work Zone Management Traveler
Information

eather Sensing

Intersection Collision f‘ l ‘
Avoidance ¢
<o JOF €exampie (v
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Intersection Collision Vehicle

Infrastructure

AVOidance Integration

Intersection crashes account for more than
17 % of all highway fatalities

IVI Program concluded that cooperative
systems were necessary to,.completely,
address intersection collisions
Eirstintelligentintersection demonstrated
P)3r < 9Cit ]

e:0:191lity 2l

Traveler Information/ Vehicle

Infrastructure

Travel Management Integration

Current traveler information systems are dependent
on limited data

Probe vehicles could provide complete network
information:

— average speeds

— delay,

— Weatherevenis

=N IGIGENIS

[SHAINS 2NNy mous (Withous
uniguz vanicla idaniifizrs)
Tailorzed informztion

could b2 providad

diracily to motorisis:
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Weather Response Vehicle

Infrastructure

(Snow, Ice, Fog) Integration

17% of all highway fatalities occur during
adverse weather

Weather. information is critical to travelers —
Gallup Survey,

Existing national weather information is
inadeguateforshighway operations

Lpansiva dnd of limitsed vzl

-

(1

[
U‘
(§

N59r13 on vaniclas could orovids
ontinuous daia on air and rozed surfzica
sparaidrs, visivility, praci

(§d

=

Telematics

» A Wide Range of Telematics Services Will
Likely be Enabled

» These Services Will Likely Be Available to the
Consumer; on an Opt-In Basis

»» Some Examples
( = DynamicReuie’Glidance

— Eldetionic Paymant jior Ssrvicas

— rlestVEnzagsmsnt
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Vehicle

Working Together! Infrastructure

Integration

Working group in place
— USDOT, AASHTO, auto companies

110 Public & Private Use
Cases Developed
Preliminary/Architecture
Defined
[EANAardSINEaring|

3 Complaiion
¢ D3r

.~

C Proiviyps Dayalogm

Unedzr Yy
We have concluded that VII
is technically feasible @

Vehicle

|SsueS Remain Infrastructure

Integration
Several key issues will have to be
resolved:
Institutional Issues
Business models

Engaging Gther:

el

Szl aroldars

-82-



_‘_g\& Addressing the Issues

Institutional Issues

— Privacy -- Public & Private

— Data Ownership

— Access

Business Approach|— Many Opfions

— Full Puslie Furlelitie) — Puolic Utility

— Puolic —rFrivaia Parinsrsnio
+ Wlzudrnizing Privaie Involvemsent

» First VI Workshop in Faoruary 035

3\& US DOT Program

Motivation
» Potential of VIl is Clear
* No Single Use May Justify Deployment
» No Single Entity. May Cause Deployment
_s Some Sort of:Cooperative Venturels;Needed

SV IESLONIE

- A Dacision to Procaael Vit Daoloymsar:
Accompaniad vy 2 Plan for Daoloymans
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