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B Next Generation ITS in China
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|. International Development
B \World Congress on ITS (2008 and 2011)
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1. 2008 (15t World Congress)

B Environment
& TS: 11, SS:9 (Total: 20)

B Traffic Safety (safety-+security—+cooperative system)
¢ ES: 3
€ SS: 26 (Total: 29)
B Communication in ITS
S ES-24SS
€ TS: 18, Science:4 (Total: 31)
B Vehicle and Electronics
¢ T1S: 14
@ Science: 5 (Total: 19)
B |nfrastructure and Traffic Management

& SS: 44
@ Science: 7 (Total: 53)

ES: Executive Session, SS: Special Session
TS: Technical Session,  Science: Science Session /ITSC..
»
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VII Demo IN Congress
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(2) Smartway

- Realize Various Services through a Single OBU

» Asingle ITS on-board unit (OBU) will provide various services according to
establishment of common platform

1995 2007 2007
Diverse | Brovidinguntormationion \
media | dsSISHNG|SaeanVing
2 e y il Wide range traffic
= Ji Car congestion information
S navigation; === e
«Q
%z;g — Single
SHO |m ITS-OBU f_
Of | gF—" S— —
@ 5 8GHz Providing information
24 GHz DSRC on conditions ahead
Beacon ©-8 GHz 1 km ahead. Gaien

DSRC
Information ‘ —
provision Two-way commumcqtloq
Large-volume communication

. Service - On-board unit




Smartway 2007 - Field Test

- Two Types of On-Board Unit (OBU)

[‘ Voice ITS OBU

P

Beep!
Congestion ahead.
Drive Carefully!

faiy

Car Navi%géi%nB%orrelated

Beep!
Congestion ahead.




Smartway 2007 - on-road Proving Tests and Demonstration on the MEX

Location of On-road Proving Tests

- On-road tests are conducted on the Inner Circular Route, Route 4, and Route 5

of the Tokyo Metropolitan Expressway

N [tabashihoncho
Providing Information
on QObstacles Ahead

Providing Information 2pashi JCT
on Conditions Ahead

o0 O O]

} Meraing Assi Kita-lkebukuro
ek erging stta'_‘ce / Higashi-kebukuro
AR D Map-linked Service / =
g Higashikebukuro oute 5 Misakimachi
lidabashi Nishi-Kanda

Central Circular Shinjuku Routel

Eifuku ShinjukuT\‘
|

Sanbanch
Benkeibori kebash| * Kandabashi
Sanguba Akasaka Q. Kandabashi

Takebashl JCT

JCT

_ I Gaien o
Route 4| " Akasaka TN
animachi JC
Route 3 Innél
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Smartway 2007 - on-road Proving Tests and Demonstration on the MEX
LineuE of Services (1/2)

Providing Information Providing Information Merging Assistance

on Obstacles Ahead on Conditions Ahead
Audio+Visual
r 1\km ahead. Gaieh R

Aud|o+V|suaI A_ o+V|suaI

ICles merging frrom the ie

: ve carefull I

%

:S

,.v\.(:f"/.-/: \\
Yy # xli\“\
4 |- :
/i

Providing information on stopped Providing information on road Providing information on existence
vehicles or congestion tail beyond  condition ahead by visual and audio  of merging vehicles by visual and

a curve with poor visibility by audio just before the merging section
visual and audio 12




Smartway 2007 - on-road Proving Tests and Demonstration on the MEX
neup of Services (2/2)

Map-lin ,—&ed Se vices to call
attention or provide information

AUdlo:l_-\/lsual. —— 45min. 300yen.
s . i Thank you

Smart Parking Internet Connection

@
[
-

i A Traffic Public
‘ Information Transport
;! @ Weather ¥ Announcem
3 ent

\ .
Warning based on digital map data Parking fee payment services using ETC . Internet connection for parked

stored in car navigation units ITS OBU allows to use credit card vehicles at Parking Area

according to vehicle speed
13



(3) Future Plans

- Nationwide Deployment Plan of Smartway Services

* On-road tests and trial operation will be conducted at regions throughout
Japan from FY 2008

song | FY 2007 | FY 2008 FY 2009 and on
Metropolitan pmartway 2007
Expressway Trial a N ( b
O (MEX) operation
=i : on MEX
2 Thtree mﬁor Operation Nationwide
3| metropolitan On-road (Three major deployment
< areas tests on metropolitan
~ (Mainl three major P
=1 y metropolitan || @reas, etc.)
»| Expressways) | areas, etc
1
< Expresswa
- =
“lo T ; -
% % | National | 4
Highways [ | Automatic fee payment at ferries, parking lots, etc.
| \\LProwdmg Information on family restaurants,
Prlv.aj[e-sgctor convenience stores, road stations, efc.
utilization mnnection. efc |




(3) EU—The 12010 Intelligent Car Initiative

F' The 12010 Intelligent Car Initiative will build on the work of the
eSafety initiative and follow a three — pillar approach

212010

Intelligent Car Initiative

Intelligent Car
Initiative

Awareness

RTD in ICTs Raising Actions
Ra s rEasaes

FP5, FP6, FP7

The eSafety

Forum

Ny = ST of ICT o
Saf'et:y ( } 4 $May -"n, fr¥: :‘,ﬂ“’:f’ﬁ;'»‘\?'mg,
»\H\’\l\.‘»ﬁ‘\.‘\‘& AVAReneny]
Forum ' | "F\;N .
s ds

Working Groups Projects Awareness Actions

« eCall Driving Group . Prevent * studies

* Traffic Information... . CVIS * “Intelligent Car Event”
* Road Map . GST e campaigns
ZRlSkIE: EC—Juhani Jaaskelainen, /ITSC:

Intelligent Car Initiative



Cooperative Vehicle Infrastructure Systems

et Coordinator: ERTICO Core Technologies
‘ Total budget: € 41 Million 09

EC contribution: € 22 Million
Consortiunt 60 partners - 12 countries

Cooperative systems for Road Safety
Coordinator: Fiat Research Centre

AFES Total budget: € 38 Million Safety Criticality

- = | EC contribution: € 20,5 Million
Consortiunt 51 partners - 12 countries

& COOPerative systEms for Intelligent Road Safety
& : _ i
Coordinator: Austria Tech .
B oreinaTor, PSR e Road-Operators View

Total budget: € 16,8 Million

Coopers EC contribution: € 9,6 Million

Consortiunt 37 pariners - 14 countries

Integrated Projects of the FP6
Start/End dates: 01/02/2006 - 31/12/2010

ITSC




2. 2011( 18th World Congress)

M Sustainability (Environment)
@ Total Sessions: 37 (20)

L] Safety ~
& Total Sessions: 22

B Cooperative Mobility
& Total Sessions: 27

B Next Generation Traveler Information
& Total Sessions: 18 —

B Vehicle and Electronics
@ Total Sessions: 14 (19)

. W Infrastructure and Traffic Management
@ Total Sessions: 44 (53)

> 67(60)

ITSC
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(1) IntelliDrive

Technology demonstrations

From: DOT and ITS America

“IntelliDrive (Connected Vehicles)

“Vehicle Miles Traveled (VMT &
others)

"Next Generation Traveler Information
"Transportation Air Quality Solutions

“Regional Congestion Pricing

“ITSC




Vehicle to Vehicle Safety Application Research Plan

Complete CAMP-V SC-A
Update Crash Define Initial Performance
Scenarios Requirements
System ¢ Sele¢t Applications
Engineering Complete Message and Data Authentication Final Standards &
¢ Communication Standards Protocols
I . Development Tests
Security & Privacy (Certificate Authority)
1
Define Performance Field Trails
Measures
) Performance Requirements
Develop Objective d ‘
Tests
0 Safety LV Agency
Adapt ACAT Conduct Objective Benefits Decision
Methodology Tests Estimate
|
Develop & Build Prototype Safety Application
Vehicles
!
DVI Effectiveness — Multiple Driver Workload Driver Acceptance
Warnings Issues
1 |
Privacy Retrofit & Aftermarket Req’ts 5.9 Enforcement Governance (V2V)
1 1

Principles ¢

Security & Privacy Policy (V2V)

Business Models

Update Crash Scenarios

Define Initial Performance
Reqs and Measures

Driver Workload Issues

- (2014)

HV Agency Decision

Update Crash Scenarios

Define Initial Performance
Regs and Measures

FTA Implementation
Decision

Develop and
Conduct and Acceptance
Objective Tests Field Tests

T
Develop and Driver Workload Issues and
Conduct Acceptance
Objective Tests Field Tests

# (TBD)




Major Milestones

PROGRAM FOUNDATIONAL RESEARCH, DEVELOPMENT PILOT
AREA 700 ANALYSIS 111 715 & TESTING 713 IMPLEMENTATIONS 7,
Safety V2V : ‘ | NHTSA Agency
: Decisions
‘ EV toVv
: Apps  :
Safety : Safety Benefits
Workshop ?\s;sessment Completed ,’\
Safety Pilot P | “
7 : Iy
Qualified Produét Lists Safety 1 \
(QeLs) - Pilot 1 \
! I v
: ; Val A I \ Regional
Safety V2I Initial Aftermark;et ‘ Defin':?is -— I ‘ \ Pilots
EVto | Apps J \
Environment . Data - I
Workshop Environments b \
Dynamic : Mobility @ ! ‘ !
= - ’ _ Benefits %, \ I
Mobility High-Priority Mobility & - \ /
Ap pS. Apps Announced : Ap:ps Develop ‘\é \ I
Testbed Reévised Upgraded Testbed ?‘\ “ ‘ II
Testbed & Architecture Launch > ! \
SyS. En g. Launch ‘ Released ’ ‘ “\ \ II
Secu rlty Prototyipe Security Process \\ |\
Standards : \
" High-Priority AERIS \
AERIS - Applications Selecte‘ I;\:nR;?it ]
3 Certification Prototype ECertification Process
° Prototype Governance Structure
a Governance : 5 e;u.s. Department of Transportation 13




Commercial Vehicle V2V and Safety Pilot Roadmap

CY2010 CY 2011 CY 2012 CY 2013 CY 2014
1Q 2Q | 3Q | 4Q 1Q 2Q 3Q | 4Q 1Q 2Q | 3Q | 4Q 1Q 2Q | 3Q | 4Q
DVI Needs ideli
| Specification | ® ovvavsaeny Qv DVI Guidelines
8 & Develop Worksiop | :
o & | Performance Integrated HV Ballds CP HV Driver S::cl}ff?zaﬂ?:rfse&
2 o[ Requirements CiAirs— - Test Procedures
SS9 HV Retrofit Safety Device | Performance Testing |
s £ cv = NHTSA Agency
Q |[Interoperabilit Objective Test| [Interoperabilit Estimate HV ) Decision (HV)
y Issues Procedures y Testing Safety Benefits
‘Safety Pilot DVI Criteria V2V LV Benefits
i HIA Device ¢ 2011 ITS World Congress Assessment
& Demo Post-Model
ost-ivioae
Pre-Model Deployment Model Deployment
g Deployment
3 NHTSA Agency
Independent Evaluation of Testing Activities Decision (LV)

Research Completed to Date
« DVI Needs Identification
 Performance Requirements
 CV Interoperability Issues

Upcoming Research
* Prototype Truck Tractors
« Safety Pilot

Driver Acceptance Clinics
» Model Deployment




VEHICLE IS PART OF A “CONNECTED” ECO-SYSTEM

‘ " -.‘.‘2‘:8}32. @
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8" ITS WORLD CONGRESS

CONNECTED VEHICLE TECHNOLOGY
DEMONSTRATION

CAMP
Vehicle Safety Communications 3

Muorcodes Benz m TOYOTA

HONDA mp NISSAN 06 Q
e VOUSAGEN SAFETYPILOT

Q@

U.S. Department of Transportation

B

Intelligent Transportation Systems
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@ ITS Program of DOT
" SAFETYPILOT

B Tests V2V and V21 safety and mobility
applications

B Data can be used to determine effectiveness

B Helps ensure that the devices are safe

W Helps to support a NHTSA rule making
decision in 2013

Form: Director Kirk Steudle, P.E. /

ITSC



Vehicles to be Equipped

Connected Vehicle
Device

Integrated Devices

Integrated Devices

Vehicle Awareness
Device
Vehicle Awareness
Device

Vehicle Type

Light vehicles
Commercial
trucks

Light vehicles

Local truck fleet

Vehicle Source

CAMP

Battelle team

UM employees

Con-way, Sysco

Total Units in
Model
Deployment

Vehicle Awareness
Device

Vehicle Awareness
Device

Light/Medium
dut

Transit vehicles

University fleet

AATA, UM Buses

Aftermarket Safety Light vehicles UM employees -
Device

Retrofit Device

Retrofit Device

Local truck fleet

Transit vehicles

Con-way, Sysco
AATA, UM Buses

Total




(2) Smartway
Deployment of “ITS Spots” Y ELRAE

= "ITS Spots”, which are a cooperative vehicle-highwway system used on Smartways have been
installed at about 1 600 locations throuchout Japan, reaching the practical application stage
natiorrvide in August 2011.

= Twosva _high volume communications by DSRC provide a variety of services including wide-area
road traffic infarmation, driving safety support, and probe infaemation collection.

O “ITS Spot” compatible car O “ITS Spots” have been installed
navigation systems went at about 1,600 locations, mainly r |
on sale in the fall of 2009 e i P

s

"TE Bpo?t!
Compaible
Navigaton Unl

,’: illnh-wnu and brge-mapadd
“,* oommunioafon (DBRC)




“ITS Spot” Compatible Car Navigation Systems

Y BLXER

Toyota Motors
(Sold beginning October 2009)

Mitsubishi Electric
(Sold beginning October 2009)

Nissan Motors
(Sold beginning June 2011)

X7

Panasonic
(Sold beginning March 2010)

Panasonic 1=ExF=Ya2 909 ‘

Mitsubishi Heavy Industries )
(Sold beginning March 2010) ~ Alpine

=BHET

EIRIIE RIT K 0129

T T HAIDSRCHFEB/IMOBE—1000)% H 5%
T2y E{EH—E R (DSRCH—E R) JI<H i

[MOBE—1000]

Pioneer
(Sold beginning October 2009)

(Sold beginning July 2011)




Nationwide Deployment of ITS Spots 2 MLuIT

. Ministry of Land, Infrastructure, Transport and Tourism

In 2011, “ITS Spots” were installed at about 1,600
locations mainly on expressways, and started
service throughout Japan in August, 2011.

(Three basic services) 4
Dynamic Route Guidance
—Receives wide range congestion data.
— Car navigation systems intelligently
select routes.

Safety Driving Support

; , . ) ITS Spot Compatible
—The system arouses drivers’ attention in Car Navigation Units

advance of danger so they do not
experience near misses.

ITS Spots

/, ‘ High-speed and large-

m _ _ —_ capacity
—Also ETC are available with “ITS Spot communication (DSRC)
services” J

Connecting some models to the ~ \_ -/
internet permits provision of regional
sightseeing information.
The public and private sectors
are cooperatively testing services in order
to offer payment settlement, tourism, and
logistics related services. 30




ITS Roadmaps

Goal:
(4,863 fatalities in 2010)

Fewer than 2,500 traffic accident fatalities in 2018

* Promoting disaster, crime, and accident countermeasures

FY2010 @ FY2011
Promoting international standardization and
deployment

Pilot projects for road-vehicle
cooperation systems on
conventional roads

FY2012

FY2013

Co T NPA I

FY2014

MIc O WET OIS

S

Enactment of technical standards

Driving safety support systems

units and vehicles

Creation of the
roadmap

roles by road-
vehicle and

Development and deployment of compatible on-board ™ ypa |

Feasibility study aﬁd technology developmen:t of pedestrian-vehicle
communication systems .

NPA , . , :
—— Completing services provided by road-vehicle
e cooperation systems and advancing improvement of
road-vehicle road infrastructures
cooperation
systems on
expressways I NPA
: L :
(cs J(Cco NPA ) Cmic ) (CMET ) CmOT )
; Verifying the Derrfnonstration
Enacting technical guidelines for performed at the .
vehicle ’ vehicle cogmmunication appropriate and Twentieth ITS AdvanCIng the
system effective sharing of World Congress worldwide

deployment of

vehicle-vehicle ITS World :
for UHF band ITS radio systems portable systems Congrggs praetlcal road- :
(Tokyo) vehicle and vehicle-
vehicle portable
ITS use UFH band systems
broadcasting
(formerly analog
broadcasting)

Mic J( METI JCMLT )

Cmec ]I MLIT ]

FY2020

Traffic accident fatalities fewer than 2,500




(3) EU
212010

Intelligent Car Initiative

Addressing the Challenges

RTD in the 6t and the 7t FP
(

Call1

Intelligent Vehicles & Mobility Services

14 projects
80 M€ grant

22 projects
Call 4 ) Moving to Cooperative Systems 92 M€ grari
\
@@ |:h] F 14 projects
57 M€ grant
Call 1 > Intelligent Vehicles & Mobility Services
- \ 12 projects
Call 2 S-Cooperative Systems 48 M€ grant
Call 4 ) Safety & Energy Efficiency in Mobility —
| Fully Electrical Vehicle — Budget: 53M€
Il Call 5 Yy \It_h ———
H[ Call 6 Mobility of the Future : r r Budget: 20M€
”[ Call 7 > Low carbon multimodal mobility & freigh Budget: 37M€
transport o~
[T can s yCooperative Systems for energ@ Budget: S0ME€
ustainable mobility

17 February 2010, Brussels Budget: 40M€

S(C

»
»



22912010

Intelligent Car Initiative

Deploying Cooperative Systems

The Role of FOTs

2008

Phase 2: Field Operational Test on

Autonomous Vehicle ICT Systems

Phase 3: Field Operatic
Cooperative ICT S

pam\

;2
' =
I =




3. Inspiration from Developed Countries

B Traffic and Congestion are still focus of ITS.

But: New Topics

B Environment and Energy are new topics

W Safety

@ Intelligent Vehicle
@ Cooperative System

B Communication in ITS
4 Connected Vehicle
¢ V2V, V2I
® 3G, 4G, WiFi

ITSC



B Different Development Strategy and Different
Path

& US: IVHS—IVI-VII—=IntelliDrive

€ Japan:
ETC&VICS&ASV—Smartway—Cooperative

H Different Effects
& US: Research and Research

€ Japan: Development and Application

ITSC



Latency vs. Communications Technologies For IntelliDrivesSM

Two-Way Satellite
(60+ secs)

60

40 Active Safety Latency Requirements (secs)

20 Terrestrial Digital Radio & Traffic Signal Violation warning 0.1

Satellite Digital Audio Radio -

10 (10 — 20 secs) Curve Speed Warning 1
5.0 Emergency Electronic Brake Lights 0.1
'c .

Pre-Crash Sensin
S WiFi 802.11 il 1002
S 4.0 (3—5 secs) | ) Cooperative Forward Collision Warning | 0.1
e Bluetoot Left Turn Assistant 0.1
= (3 — 4 secs) .
~3.0 Lane Change Warning 0.1
? Cellular WiMax Stop Sign Movement Assistance 0.1
£20 (1.5 — 3.5 secs) (1.5 — 3.5 secs)
— Least stringent latency
10 requirement for Active Safety
' (1 sec)
Most Stringent latency
.02 requirement for Active Safety
.01 , 5.9 GHz DSRC (.0002 secs) (.02 sec)

Communications Technologies

(’ U.S. Department of Transportation
)

Note: Y-axis not to scale for illustration purposes Research and Innovative Technology Administration 26

Data source: Vehicle Safety Communications Project — Final Report



1. Next Generation ITS in China

/ITSC"



1. Economy and Transport in China

B Economy, Population and Vehicle ~ Restriction

Motorized Personal Mobility Data for 2002

o ® United States b E20104E A
italy @ GDP :
i New Zealand @ / \ & Switzerland il)J gl ($)

/ o m1L5:10600
T /' 0 D}k_ S w1280
400 = Netherlan United Kingdom .élil: 4500
) / / - _ QDenmarke = 9

- . —O‘Il‘eT'n

lsrael

Cars and 2-wheelers per 1000 people

200 -
Beijing o
100 - - Singapore
0 Shanghai ' [
10 20 30 40

Gross National Income per Capita (Atlas Method in thousands of $US)

| 1rsc




B \We Must Find Own Pathon ITS

LA
GDP per capita at current prices
Gross Domestic Product per capita at current prices, Not adjusted for inflation and converted to US dollars applying market exchange rates. More info »
$50,000-
f | United States
<2 IVHS ITS A France
ﬁ \ Germany
$40,000- Japan
\ Canada
1% / United Kingdom
| Italy
- 530,000, Spain
$20,000-
South Korea
Russia
$10,000- / /_\ World
Brazil
|- —— = J =—= goutirAfrica
e A China
$0-- ————————— |ndlia

1960 1965 1970 1975 1980 | 1§85 19'907 1935 2000 2005 2009




B \We could do some thing

China GDP: 6120 billion USD (2010)
billion 1970 AR EEFREH T EEGorEE

16000
14000
12000
100040
8000
6000
4000
2000
0

1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010

il —HF ——iEE —FE .

usS Japan Germany China T




2. New Technology, Many New Tools

g B Next Generation Information Technology Could Provide New
Tool for ITS
€ Next Generation Telecommunication
O DSRC
O 3G,4G and LTE
O Advanced Wireless LAN
€ Next Generation Internet
€ New Sensor and Sensor Network
@ Intelligent User Devices
€ Next Generation Radio Broadcast

B A Huge User Grupe
€ Internet Population: 457 million
€ Mobile Phone User: 860 million
€ 3G User: 47 million

B TS is a part of the Market of New Industry

ITSC



3. Development Strategy

B Support Modern Transportation in China

B Support New Communication Industry in
China

B Find Own Path

ITSC



ITS Service Object Must Change

RS X5 (Service object)

g3 10 4 Fk 5~10 4
(Past 10 Years) (Next 5~10Years)
INRE AIERTE
Cars Public Transport
BEHEMNIEZE HATE
Managers/ Operators Travelers
B Z 2
Traffic Safety
Rural Area
LhE Al

Inter-model Transport

TSC



4. Next 5 Years Plan

2001-2005 2006-2010 2011-2015
e ITS Technology
° 'Il;echnology e Integrated «ITS based on Next
evelopment Applicati Generation Information
. PpPliCation Technology
eIntelligent Control :
. eLarge Event -Coopere_:tlve_ system
‘gfggegsit:‘:t'on and Transport Service o ITS Application
9 . *ETC & Expressway *Transport Network
°$ushDe?patchlng management Perception & Surveillance
echnology eIncident *Transport Information
i eIntelligent Vehicle . «Intelligent Public
e D t t' ° Innovatlon and Transport Management
e_l_m:“; ration ITS Industry - Traffic Safety
*Traffic Management <Eco ITS
*Toll Collection System * Road SafEty

eInter-model Transport

1rsc



(1) Public Transport

® Intelligent Public Transport Management and
Service

(B LAREESREFRER )

€ Multi-modal Passenger Transit Center Management
and Service

(ZERAEEERS )
® Transfer Information Service System
(REEFEERSE)

ITSC



P (2) Urban Transport Coordination

% Urban Transport Operation Coordinating and
Management

(W ZEETIHEEERRS)

O REWHAR, BERE. HHEKE. ZeRd. 5§
M RAFEEHSW TR, BSZFETELRSE, LI
Wi Eg B TR W WA BT RN S
GRN=RVS
# Parking Guide and Management System

(FEEENEFFIRGER)

e



(3) Transport Safety and Emergency

Management

€ Subway and Light Rail Transport Safety
management System

K

FLUERBERZE!

sIES NS E RS

¢ Highway Network monitoring and Incident

Management

Management

(REMEITEESNELERS)

€ Commercial Vehicles Monitoring and

(EREEEWMETRESRSAS)

IT

SC



(4) Traveler Convenience and Information Service

@ The Spread of ETC
(ETCH#S MA )

® Travel Information Service System

(HITERRS RS

O NG-Broadcast,
O NG-Internet
O 3G, 4G

¢ Highway Weather Report System
( NEBRRRSRLE)

ITSC



(5) Demonstration Projects

¢ Highway Network monitoring and Incident
Management

(AERMEITHRESNILERS)

® Travel Information Service System
(ABRLITERRE RS )

@ Public Transport City Demo
( AZWHRIE )

® Passenger Transfer Center Service System in
Urban Area

(WHEERAEZRE RS )
@ Taxi Service System
(HEZFRSEERS)

ITSC



MW (6) ITS Standardization
¢ Standard
(FRAEHIE)
@ Data Collection, Management and Exchange

(BIERE . HBEBRS3ZHR)
® Supervising the Usage of ITS Standard

Chnazpz RS
® Test of Equipments and Systems

GEFFMARGEN)
4 Cooperation
(&1E
O Cooperate with Other SAC/TCs
O Cooperate with ISO, ITU and ETSI

ITSC
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(7) Research
# Cooperative System
(CEEERA)
®Eco-ITS
(ESERXBERARRES %)

& Communication in ITS

FT—RKBIBEEEITSHRNAR




E“‘J

[11. Cooperative System
Research and Development

e



1. Communication in ITS
National Project

- 1. Communication |
- i Architecturefor ITS .~

& 1-3 Development of Communication
. Architecture for ITS

2. Communication
Technology in ITS

.o

"

o

o

o

o

0

o
o
o
0
o

o

0

o

0

o

0

0

o

0

0

o

o

0

o

o
eecesecccscscse--~n"0esscccscscscsesscse--"00e,
'I

2-3 DSRC Development




2. ETC (DSRC) Deployment

P # Development and Test from 1998
O Province Demo: Guangdong, 2004

& National ETC Standard : 2007

# National Expressway ETC System
Deployment (2007~2009)

O Must adopt China National Standard

O Beijing, Shanghai, Jiangsu, Anhuili,
Jiangxi, Hebei, Tiangjin, Zhejiang

f @ National Wide Deployment from
g 2010




& To the End of 2009:

O ETC opened in 13 province, covered 10,000 km expressway
O Users: more than 700,000

P 2FFisETC
3 #®erc
¢ CEHSHBETCEH

[ fickema®ft

(PR
REiE S




@ To the end of September, 2011

O ETC service opened in 19 provinces
O More than 2,500 ETC lanes have been built
O More than 2.3 million ETC users

-




B Example:
€ ETC in Beijing

O Opened in the Nov. of
2008

O 365 ETC lanes

& ETC lanes cover all toll stations

O Service station: 26

O More than 3000 ATM
can recharge for ETC

O More than 550,000 ETC
Users

O Utilization rate: 22% (as
of August , 2011).




3. New Road-Vehicle Cooperative
System Based DSRC

gw (1) Test Bed in RIOH of MOT

Automatic
detection

L
.
..
.,
0
e
g
..
.
e

Stopping Vehicle
1 Ahead (Roadside)

Stopping \ehicle
Ahead (Onboard)

e Processor

1rsc




P Research for V-V &V-1 Communication

L
!

A S

-

Bmadca/sl g

ili'twave Sensor

- g s
. — -

+ Roadside i
processing facility

—

g

ive detector




(2) DSRC (ETC Platform) for Cooperative
System

ET

Information Service
Map Service
Payment Service

-
|

Multi Model Terminal

——

Network

" Multi Model Terminal /
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OBU and RSU







(3) Merging Support

( In Beijing to Tianjin Expressway)

GED GED GED GED GED GED GEDP GED (. WD GED GED GED GID GE| GED GED GED GED GED GED GED GED GED GED GED GID GID GIED GED GED GED GED GID GID GIED GED GED GED I e

DSRC RSU

DSRC OBU

! .
S _ Z o
\FHM ice prompts:
= The main road i
Management center ,/, N f?lgtaggglgvavr
A e e R R C T N N down!




4. Other Research

B V2V and V21 Technology Research

& 7 Universities
& 2 Research Institutes
€ 1 Auto Company

B Cooperative System for Intersection
@ Tongji University (Shanghai)
B Cooperative System for Traffic Control
@ Technology University of Hunan (Guangzhou)

4 W Intelligent Highway System
\ # Research Institute of Highway, MOT

ITSC






