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® Congestion economic loss : 10 Trillion Yen/year

® Traffic accidents : around 736,000 accidents and
around 4,900 fatalities per year

® CO2 emission : Around 18% is emitted by vehicles
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ITS deals with these issues by
means of advanced IT.




2. Organizational stW

® |T Strategic Headquarters headed by Prime Minister
® Four ministries (MLIT, NPA, MIC, METI)
® |TS Japan, ITS Standardization Committee

The Strategic headquarters for the
Advanced Information and

Telecommunications Network Society
(IT Strategic Headquarters)

- »~ (Started in January 2001)
(Headed by the Prime Minister)
P

Four-ministry.
Liaison Conference

ITS Japan

ITS Standardization Committee (universities, companies and

other relevant organizations)

ISO: International Organization for Standardization National Police Agency *Organizing the ITS World Congress, etc.

Ministry of land, Infrastructure,
, , , . Transport and Tourism , _ , =
Promotion of international standardization *An industry-academia ITS promotion organization
Ministry of Internal Affairs Py
and Communications (fquhy
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Ministry of Economy, Trade
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3. ITS concept in Japan

Nine topics of development fields

1. Advancesin 6. Support for public
- navigation system )L transport )
2. Electronic toll 7. Increasing efficiency in
_ collection systems J | commercial vehicle operations |
3. Assistance for 8. Support for pedestrians
~ safedriving B )
4 — . N 19. Support for emergenc
4. Optimization of traffic ver?il?:le operationg i
__management ) ’
5 Increasing efficiency in road
__management >
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S
® Providing real-time information

ervice has been available since1996

[Provided information]

-Travel time -Parking lots
-Other

-Traffic condition -Traffic restrictions

Volume of shipment of VICS units (cumulative total)
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4 million vehicles installed ETC(March, 2011)
® About 87% of drivers use ETC ( June, 2011)

ETC on-board unit

Cumulative total of ETC on-board equipment new setups

Communication (DSRC)

4,000
3,500
3,000
2,500
2,000

1,500

(ten thousands units)

1,000

Cumulative total of new setups

500

0

3,424

3,053
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Two-way wireless

% Cumulative total of new setups = [Total setups] - [Re-setups]

Calculated by the data of Organization for Road System Enhancement homepage




® Congestion at toll gates have been decreased dramatically

Relationship :
10 UIR Reduction of CO, emissions

percentage of ETC-equipped vehicles (85% of ETC-equipped vehicles)
and congestion at toll gates
(Ck?:?;ztg; Percentage of ETC-equipped vehicles (%); (10,000 tons)
[ Congestion go2x %™ o 1
40 :.:Percgentage of ETC equipped vehicles 74.6% 80% so L ™ reduced by
306 o7 4% | 70% 210 thousands
% i tons per year
1{ 50%
30
20 40%
1{ 30% 20
10 20%
10
1.3 1.2 0.8 110%
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ETC-equipped vehicles  ETC-equipped vehicles
(3¢ 18 toll barriers on main lines of the Metropolitan Expressway ) (0%) (85%)
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1st Stage
1995 2000 2005 2009 (Spread of ITS on-board units have started)




8. Public — Private Joint Research

Joint research implementation system

The joint research administrative office was established in 2005
National Institute for Land and Infrastructure Management and
23 private companies cooperate

General Meetings

l‘ Advisors Meetings
Management
meetings
Road Side Onboard Communication Trials WG
Equipment WG Equipment WG and

Interconnection

WG \(*Qmw




8. Public — Private

Promotion of public-private joint research

Dec. 2004 - Jan. 2005

Public recruiting for joint research
Feb. 2005 -
Commencement of joint research
July 2005 &
Interim report
February 2006 8 ﬂ.él)]msm AW CO.LTD. cc\lqarion DENSO
Smartway Demo2006 TTHITACHE ot seoenatote ttd
March 2006 et IéE;;\l;z)SDt SulmEr N mirsusism
Joint research report NEC NISSAN Botome OKI
March 2007 3 P:m:c PARK24Co.Ltd. Pronecer
Specifications formulated (@ SUMITOMO ELECTRIC TOKICO TECHNOLOGY LTD.
TOSHIBA TOYOTA 2XxXanNavi
October 2007 .

Smartway 2007 @qﬁh,,«
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ITS Spot units are deployed
Released on October 2009 Nationwide installed mainly on
expressways

ITS Spot Unit

Car navigation system (roadside unit)

corresponding to ITS Spot

High-speed and large-capacity
communication (DSRC




® 1,600 ITS Spot have been installed on expressways
"“é

ya

LEGEND
@ :ITS spot




11. Corresponding ITS Spot car navigation —

® 10 million units estimated to be shipped in 5 years

10 thousand
units

400
350
300
250
s 200
UM NISSAN TOYOTA

50

Around 10M
units will be
shippedin 5
years

-

1styear  2year 3dyear 4hyear 5t year

Reference: ITS Japan

Pioneer Panasonic MITUBISHI MITUBISHI HEAVY
ELECTRIC INDUSTRIES (g
| 14




® Three Basic Services

[Dynamic Route Guidance]
Car navigation equipment receives traffic congestions from large areas
and selects the optimum route.

[Assisting Safety Driving]
Advanced warning reduces unexpected troubles.

[ETC]

ETC service is provided.

® Other Services

Access to the Internet at highway rest areas (accepted by
some car navigation products)

==p Additional services including payment service, sightseeing
guidance, logistics support service will be deployed in the future.



® Smarter Route Guidance Considering Wide Area Traffic Data

Long distance driving from Tokyo to Nagoya (200 miles), ITS spot provides
two alternative highway routes (Tomei and Chuo) and car navigation system
shows faster route by both routes’ travel times.

Example of
Simplified map
53R N =5EqE
) B DA

Origin: Tokyo
(Ohashi JCT)

Selected route by
ITS spot service

.......

.
“
*
“
.
.
e®
e
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Destination: Nagoya
(Komaki JCT)




14. Dynamic Route C

® Select the most suitable route from various candidates

Origin: Tohoku
Expressway

There are 24 routes from
Tohoku Expressway to
Kohoku New-town.

)/

A
/"Q*I?"’**

Destination: Kohoku
New-town

A AN

Length of the inner side of Tokyo Gaikan Expressway is 600km (two-way) (quby
| X7

oAb e i
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15. Assisting safety driving

® object on the road, congestion behind a blind curve.
® pictures of snow, fog and hazardous weather conditions ahead

( N\ . . ) ; N\
Cautions of obstacle on road Caution to notify traffic congestion
_ beyond curve
In Metropolitan Expressway, ONe 60% of collisions have been reduced at
obstacle every 10 minutes || Sangubashi Curve.
Caution: ”"‘“T:;t,
Congestion
ahead. N —
Obstacle in left lane ahead. = &
Drive carefull
y N = y
4

" On-board display Shows pictures on

weather conditions such as snow and fog
and traffic conditions.

(Cautions are provided )




® Nationwide probe data is consolidated into Probe Server

Probe data
ITS Spot ITS Processing
capable Spot Equipments
navigations (Road companies) Demand gap :
Dy 1~5mins | Probe Collection
/ .T-"] = [\ (1) Collecting probe data
== < - (2) Extension of data
(3) Recording data E
B ’(TH] Probe P %
rone rFrocess ) i
: : 53 Disk Array
(1) Processing Map matching S;_ EqUipme_nt
/( .r| I D storage medium
o= @
. . 2) Processing Travel time table
N S # @ g
-I;ans m(ijti:\g (3) Caculating travel time in unit of
Uplink after ~ Transmiting : T e DRM link and travel speed data
passed ITS Spot Probe data
(as needed)  (1~5mins
interval) v

Browse server




4/23(Sat) ~5/10(Tue) AM 12h Average

Sapporo City

Sasson Expressway‘
(To Otaru)
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mouies were |ie“nl‘|ll‘eH! on map with collected probe

data after the Great East Japan Earthquake
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19. Internet connection at restareas

® Navigations able to connect to the Internet at rest areas

ITS Spot Area ( Arai Road-station, Nigata Prefecture)
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20. Internet «

LY ITSAR kR —%IL Y A (LREH )

Prefecture
—Select Route* Area

h EDER- SA/PANS R

13 s ms TothE [ QRq EBRKER(RRES)

T msunmseen “O- 5% Bkttt B, 20 usts

%‘1 s A Haft

B xR 2 &8 BRELEbhE

dLEEH S O
EEEEY

AT

D 15D TR~

|

Checking Road traffic conditions
on real-time

—Able to change the destination
or time due to weather
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1. Provide mobility and safety services
widely and improve quality of services

2. Traffic situation can be grasped more
accurately.
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ITS Spot

+Uplink (ID, locations, times, travel |15 SPO!

tUplink (ID, locations, times, travel
history, driving behavior history)

Probe Processing Equipments

- | Road Administrator Server

* Prehension of current location, travel routes

* Prehension of unsafe locations * Monitoring road utilization conditions by travel

- Estimation of time to destinations histories and travel time analysis of travel time

* Provision information to mass retailers, deliver centers * Prehension of OD between logistic hubs
Services for Logistics Operators Services for Road Administrators

W




22. Con g-es}hém

® Dissolution of unbalanced lane usage

; @« A
Office | VPN p—
Monitor I 1 ! U <3 Pi ! Thank you
Onl : For cooperation ! fOI’ Ccoo erationu
Roadside L P
* Processing
Device N
Laser type '
Image 5.8GHz DSRC AHS sensor
Sensor -Antenna

ITS On-Board
Unit loaded Car

m)) ~\ “Pi ! To help Prevent
“Pi | To help Prevent congestion, please stay

congestion, please move to \in current lane”
the left” L W

\
\




23. Congestion Mitigation Service#2 — — =

ACC - 1. keep following distance stable
2. keep driving speed stable

Solutiolmage I ‘ Traffic Sensor
-— e —

Driving speed stable

Slope - Following
distance - Speed, etc @ Sensing Traffics Conditions

ACC: Adaptive Cruise Control

BE LI ﬂ——.- - A?\



imation indicates congestion length will be reduced

to 50% with 30% of ACC-like driving vehicles
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® Payment with ordinary credit card at parking lots,
drive-thru, gas-station, and etc. with ITS Spot

Parking equipment

IC Credit Card ITS Spot-capable A0 I
7= navigation I communication line
e W Sal :
o ales .
| Wireless Management| | Credit
| | Equipment [+ Equipment I Card
TS I Company|
On-bqtard : I \ I |
uni
\ ]

Payment Equipment




26. Payment Service

Public and Private Joint Research
Research aims and assignment Practical Test

N el

National
Institute for
Land and Co-Researchers
Infrastructure
Management

Toshiba Co., Lid. o o [ e

Deployment of Toshiba Tech Co., Ltd.
Equipment Oki Electric Industry Co., Ltd.
(Excected Road Amano Co., Ltd.
side equipment ) JVC KENWOOD HD CO., Ltd.
Pioneer Co., Ltd.
Deployment of
Road side @
S 3 Deployment of equipment interface is based on
Interconnect O O “The guidelines of Installed DSRC vehicle-use
Testing EMV payment (proposal)
Practical Test (Highway Industry Development Organization)
Discussion& @)

e ——

Alignment (qu
Summarization O O 4\ bf
, : - 31




ITS Organizational Structure and Achievements

® Organizational Structure for ITS Promotion in Japan

® Achievements 1st Stage ITS deployment
- VICS
-ETC

® Efforts towards the next generation ITS




Outline of the ITS Spot Services

® |TS Spot Services has widely launched in 2011

® Large scale road-vehicle cooperative ITS

® Multi ITS services deployment
- Dynamic Route Guidance
- Assisting Safety Driving
-ETC
- Internet Connection
- Probe Data Collection




R&D for ITS Spot Services Expansion

ITS Spot

Uplink (ID, locations, times, travel

history, driving behavior history)

1. Logistic support service
Vehicles operations management

Roadside

2. Congestion mitigation Beacon

Controlling driving speed and
following distance to mitigate traffic
congestion

3. Payment service
Automatic payment by credit card while
on board

45minutes.
Your payment is 300
yen



ITS World Congress 2013 will be held in Tokyo.

20™ ITS WORLD CONGRESS

TOKYO 2013




Thank you very much.
iMuchas gracias!

Merci beaucoup.




