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~ R Connected Vehicles

Connected vehicles are the future of transportation:

— Save lives by significantly reducing
traffic accidents

— Make travel easier, more efficient,
and more enjoyable

— Help curb pollution

— Include all modes of transportation
as well as pedestrians

Vehicle Data:

Latitude, Longitude, Speed,
Brake Status, Turn Signal
Status, Vehicle Length,
Vehicle Width, Bumper Height

Signal Phase and Timing, g

Drive 35 mph, i
50 Parking Spaces
Available

Source: USDOT, ITS World Congress 2015
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NHTSA studied the safety benefits of two V2V applications:
Intersection Movement Assist (IMA) and Left Turn Assist
(LTA) :

IMA: Warns the LTA: Notifies a driver
driver when it is not Lef Tun Ao Pah who is attempting to
safe to enter an e e make a left turn with
intersection—for oncoming traffic that it
example, when is not safe to proceed
something is
blocking the
driver’s view of
opposing or
crossing traffic

NHTSA estimates that IMA and LTA would potentially prevent up to
592,000 crashes and save up to 1,083 lives annually  source: uspor, ims world Congress 2015
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. WAVE/DSRC — Most Suitable Wireless
Communication for Vehicular Safety

(active safety) 0
WAVE/DSRC
Cellular WiMax
WAVE/DSRC (1.5 - 3.5 secs) (1.5 - 3.5 secs)
— |EEE 802.11p ] Bluetooth
— |EEE 1609 WiFi 802.11 I:l (3 - 4 secs)
— ETSITC-ITS (3 -5 secs)

Terrestrial Digital Radio &
D Satellite Digital Audio Radio
(10 - 20 secs)

. Two-Way Satellite
(60+ secs)

Source: Vehicle Safety Communications Project — Final Report
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US Mandatory for Automotive Industry

2014 2 3 8 18
ANPRM V2V

— GM 2014 9 7 2014 ITS 2017
Cadillac CTS V2V

2015 5 connected vehicles

NHTSA V2V
— 2015 9 FHWA V2I

DRIVING SAFETY | VEHICLE SAFETY | RESEARCH | DATA | LAWS & REGULATIONS

e & f ¢ @ &

R U.S. Department of Transportation Issues Advance Notice of

[—— - F i3 J .‘

Proposed Rulemaking to Begin Implementation of Vehicle-to- — o g e i,

[Z 8 vehicle Communications Technology VR il = 34
3414 . ; - ] =

Presentations & - —

St Monday, August 18, 2014 - ) e "
] den, 202-366-9550, Public. Atfairs@dot. gov | . ey
[ ¥ e Hard Braking Ahead

Contact: Catherine How
Press Releases =

ol e AL . Notce 1 WA epat ulin pramis f

WAS ABLE TO ESCAPE AFTER ELLIOT STOPPED FOR GAS » POUCE: ESIKIED TN e
2/3/2014 6:26:51 PM e
U.S. DOT Secretary Anthony Foxx announced that will begin taking steps to enable V2V communication

GM CEO Mary Barra announced the 2017
technology for light vehicles Cadillac CTS will be enabled with vehicle-
Source: http://wwuw.its.dot.gov/press/2014/v2v_lightvehicles.htm to-vehicle (V2V) technology
Source: http://www.reuters.com/article/2014/02/03/us-autos-technology-rules-

idUSBREA1218M20140203

Source: http://inr.synapticdigital.com/gm/ITS/
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US Mandatory for Automotive Industry (cont.)

Connected Vehicle Pilot Deployment (2015/1/1-2020/9/30)
- Safety, Mobility, Environment, Public Agency Efficiency

Defined Safety (V2I),
Mobility (V2V & V2I),
| AERIS and Weather Apps

Application Pilots/Early

2V Apps Development Deployments

Regional Pre-Deployment Workshop/Webinar Series Summer-Fall 2014
Solicitation for Wave 1 Pilot Deployment Concepts Early 2015
Wave 1 Pilot Deployments Award(s) September 2015

Resolve Deployment Issues

Concept Development Phase (6-9 months)
Design/Build/Test Phase (10-14 months)
Operate and Maintain Phase (18 months)

Solicitation for Wave 2 Pilot Deployment Concepts Early 2017
Wave 2 Pilot Deployments Award(s) September 2017
Concept Development Phase (6-9 months)

Design/Build/Test Phase (10-14 months)
Operate and Maintain Phase (18 months)

Pilot Deployments Complete September 2020

Source: http://www.its.dot.gov/pilots/

Infrastructure Environment Financial
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US Mandatory for Automotive Industry (cont.)

Connected Vehicle Pilot Deployment (2015/1/1-2020/9/30)
- 2015/9/14  CVPD WAVE1

New York City Tampa Wyoming 4 2
 New York 1
V2V
Midtown Manhattan
V2|
« Tampa connected vehicle
* Wyoming V2V V2I 1-80

Source: http://www.its.dot.gov/press/2015/ngv_tech_announcement.htm
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WAVE/DSRC protocol stack

Architectural Guidance: 1609.0

)
~—

Transport

o - e - = e

Data Link

)
J
N_

OSI Reference Model

Management Plane Data Plane
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e Research Qualified Product List (rQPL)
since 2012

— Allow to supply equipment for the connected
vehicle Safety Pilot Model Deployment and
other Test Bed Installations

e 2012: ITRI's RSE passed all tests (194 tests)

e 2013: ITRI's VAD/ASD passed 91.5% Tests (217
tests)

e PlugFest June 2014, Palo Alto

U.5. Department

oeeeen — USDOT goals to transition connected vehicle
¥ technology research toward full deployment

— Devices are tested for interoperability with
emerging standards

— ITRI passed SPaT/MAP, CSW, IPv6 Gateway,
VSD (Vehicle Situation Data) Messages

M5 v %‘
DENSO g::'_:SOVQ” MARBEN™ Products “* Vttl
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CEN ETSI

2014 2 ETSIITS Workshop Cooperative

Intelligent Transport Systems (C-ITS)

- 2009 (Mandate M/453)

- day-one application L (&) g

_ use World Class Standards ‘
cases platooning vulnerable road users

Copyright 2015 ITRI

* CEN (the European Committee for Standardization)

Source: https://twitter.com/ETSI_STANDARDS/status/433564290310627328
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Vil
\
Cooperative
. . . I‘TS‘(}orrldOr \
Cooperative ITS Corridor Joint deployment

— More safety, less accidents, improved use of the road
network, less congestion and a decrease in CO2 emissions

— Cooperative ITS services are first planned for use in
Rotterdam — Frankfurt/M. — Vienna:

* Roadworks Warning (RWW): from the traffic control center via the
roadside infrastructure to the drivers

* Probe Venhicle Data (PVD): vehicles transmit data about the current
situation on the road to the roadside infrastructure and the traffic
control centers

ROADWORKS WARNING

ETSI G5

Communication from the vehicle and infrastructure is
established via short range communication (Wifi 802.11p,
5.9GHz) or the cellular network (3G, 4G)

ITS Cantral Station Source:
https://www.bmvi.de/SharedDocs/EN/Anlagen/VerkehrUndMobilitaet/Strasse/co

operative-its-corridor.pdf?__blob=publicationFile
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Compass4D: deployment of 3 C-ITS services in
7 European cities (CIP project funded by EC)

— Bordeaux, Copenhagen, Helmond, Newcastle, Thessaloniki,
Verona, Vigo

— Deploying C-ITS services for road users to

iIncrease road safety and energy efficiency
* Red Light Violation Warning (RLVW)
 Road Hazard Warning (RHW)
« Energy Efficient Intersection (EEI)

— Dedicated short range —F
communication (ETSI G5) and
cellular networks (3G/LTE) will be
used, following ETSI TC-ITS

standards &) F ) (e i) (B
® | @ | P | |

w8 =

TNO Pocxtefy @ | SIEMENS swarconf | | b

Source: http://www.compass4d.eu/ vmucon|| e | [GEE (Vaalis | W™e | vomvo
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ETSI TC-ITS WG

TCAITS Niels Peter Skov Andersen Marco Annoni
(Anemone Technology, DK) (Telecom ltalia, IT)
WG1: Application & Facilities Lan Lin Paul Spaanderman
Layer (Hitachi Europe Ltd.,FR) (TNO, NL)
_ Knut Evensen Han-Joachim Fischer
WG2: Management Layer (Q-Free ASA, NO) (ESF GmbH, DE)
_ Andreas Festag Thierry Ernst (INRIA, FR)
WG3: Network & Transport Layer (NEC Europe Ltd, DE) Paul Spaanderman (TNO, NL)
_ Hans Johansson Katrin Sjoeberg
WG4: Access Layer (Kapsch TrafficCom AB, SE) (Volvo Technology Corporation, SE)
_ , Brigitte Lonc Huei-Ru Tseng
WGS: Security Layer (Renault SAS, FR) (ITRI, TW)
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 |ITRI passed all mandatory tests

Event Date & Location Companies Test Scopes

- V2 ®._ SIEMENS HITACHI
1st Plugtests & CokdnWireless o
Nov. 11-18, 2011 DENSO % R e "Iy

Helmond, Netherlands HFONDA NEC PEEK vector’

Hosted by TNO e HE N i
( VD @ = & nordsys

GN, CAM, DENM

2nd Plugtests P "Rl SIEMENS HITACHI ™TNO
Versailles, France r
(Hosted by IFSTTAR)

kapsch - NEC ouwic BIINRIA

3 Plugtests i . Eiunex | MFtotatises HITACHI * - GN, BTP, CAM, DENM, GN Security
Nov. 25-29, 2013 DENSG %, CohdaWireless CFTHC NEC S
Essen, Germany Kapsch > SIEMENS G o
(Hosted by Cetecom) vactor’ Fraunhofg: comm signia
4th Plugtests TR . « GN, BTP, CAM VDENM GN Security
Mar. 17-27, 2015 f :::::;:izﬂir.a‘:::m:;.n .l: exfftjzﬁ:;s
Helmond, Netherlands  conayreiess DENSO TAS HITAGHI
(Hosted by TASS) B e I NEC
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ETSI Standards
S on the move

2015/3/26-2015/3/27 Helmond
Automotive Campus

2015 Plugtests Workshop
Workshop
Workshop 195 ITS

o i L

4-6 Feb 2009 Sophia Antipolis, France ETSI

2nd 10-12 Feb 2010 Sophia Antipolis, France ETSI
3rd 9-11Feb 2011 Venice, Italy Telecom Italia
4t 7.9Feb 2012 Doha, Qatar Quwic

5t 05-06Feb2013  Vienna, Austria GG I L

Kapsch TrafficCom
gth 12-13Feb 2014  Berlin, Germany ETSI
26-27 Mar Helmond, the
th ’
v 2015 Netherlands i

Workshop at Helmond Automotive Campus in 2015
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Standards Harmonization
Activity Status

BSM / CAM Completed and showcased at 2012
Harmonization Vienna World Congress

Standards Harmonization
Working Group (HWG)

(one of 8 current WGs within the
EU-US Implementing Agreement
for ITS Cooperation)

ITS Security Completed early 2013 and
being fed into standardization

ITS Communications processes

Infrastructure In progress; executed through 1SO

Harmonization Task Messages TC-204 and CEN TC-278

Groups (HTGs)

(a flexible organizational ; ; In progress, mid-2015 completion;
construct to execute work) — Lisisenunty Foliey Australia is an equal participant

Stds. Selection / Gap &
Analysis / Identifiers

Japan has formally joined
this cooperative structure

Candidate Future Work

Probe Data Standards ltems Under Discussion

Testing and
Certification y

Source: 2015 ETSI ITS Workshop
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With Taiwan’s Ministry of Economic Affairs’ support, ITRI is one of the few organizations in
the world having complete V2X solutions, with up-to-date and robust IEEE 802.11p/ 1609
and ETSI TC-ITS compliant 5.9GHz DSRC devices and systems, and with experiences in

product interoperability testing in US and Europe

L

0oBU6.0

2015 compact Solution
To be releasedin 2015

OBUSO (75013 v2X Solution

-IEEE 802.11p/ 1609 & ETSI TS 102 spec.

DSRC Card 4.6

_ Designed for flexible V2X application deployment Module Solution e _ v
Dimension: 9.3cm x 7.4cm x 2.8cm -IEEE 802.11p radio with Mini-PCl Outdoor Testing Vehicle
OBU44 interface e
-Provide system integration ]
ice for target platf
2012 For USDOT Projects i _
-IEEE 802.11p / 1609 & ETSI TS 102 spec. 7 1
-3G /1 3.5G I WiFi
Plugfests (US) participation 2014
Plugtests (EU) participation 2011, 2012, 2013 RSU4.0
2011 IEEE 802.11p / 1609 & ETSI TS 102 spec.
2012 USDOT Research Qualified .
= Products List (rQPL) Integrated Environments
OBU 3.0
B
2010
-|EEE 802.11p & IEEE 1609 DSRC Sniffer 1.0
-3G/3.5G/ WiFi
oBU20 “CAN bus 20 Sniffer Tool
PCMCIA Type Il Card bus
_ Wireshark packet analyzer
Rl =l 2009
oBU 1.0 IEEE 802.11p & IEEE 1609

WAVE/DSRC Communication Unit (IWCU)

Copyright 2015 ITRI

Protocol Conformance Test Platform Telematics Device Validation Tool

WAVE/DSRC V&V and Trial Technology R&D

27
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©0 060

A demand in the use of transit signal priority to increase transit ridership and reduce traffic congestion
Use of the WAVE/DSRC communication technology to control traffic signals to improve travel times at intersections

Design real-time control logics dedicated to bus priority that manages green signal extensions and early green recalls
Compatible with current traffic signal controller

One- way Vehicle-to-Roadside
transmission

, WAVR / DSRC
- 8) ‘\E‘s ""
. -

.
o

'WC&SE raffic
S |

OBE Trigger distance = 100m
Copyright 2015 ITRI

igna
Co er
|

ITRI RSU Deployment in
Chupei , Hsinchu, Taiwan

I RSE Management
Platform for data

I IWCU RSE

28
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System Operation on Freeway No.3, Taiwan

@ Collaborated with National Freeway Bureau (MOTC, Taiwan) and Taiwan large logistics companies including the HCT
Logistics and CPC (the Tao-Yuan Division)

@ The second WAVE/DSRC-based WIM system test site in the world

"

IWCU OBU +

Features

*. Bidirectional HMI without causing
driver distraction
Extensible for future V2I
application/service and fleet
management
Simplify the inspection process for the

police
Freeway No. 3
South-bound WIM WIM Sensor and
45.6km Controller Loop Detector

Copyright 2015 ITRI
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(o 2014 V2V Mandate )
V2X

DSRC

TMC Server

“Image/video

.l_ RSU + Radar
+ Traffic
Controller
BpEE
ENIEE

FY104 V2V Mandate FEY1047<3@um=INAE [ T FAXO0EEFIEES 2 -

Copyright 2015 ITRI
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V2V Mandate

10
1104 10 1

Feit 20l iESEmAR S

ZWFH SR &

FRMT B RN RSE20105 2 N\ EWRE

EE2030F2 75000 -

IEBMUZ!!DBM

R - BT WEFENOERNES - T

i3 g

HEHM00 AT TEES ¢ LSRRG A BT

P ST RRARES L  EESAER T M ANERTT - #
it TR (World Health Organization, WHO) Z#tk + S TG F BT IIEUSAEOTEM A RIEH150M A, +

Nl

ErRAESTECA OALLE + 15 B Sal
' - T - Ff

FIGHERL

AR AN\ D \Teemﬂlﬁj RAZMBEEA (Vehice-to-Vehice, V2V) Bt MAIEE >
E - SROTFHRRSEESRITRNE  ANEOETHEERTERSR  LAMNGE SRR TR

f « 8t » ek

09: 30-10 : 00
10:00-10 : 40
10 : 40-11 : 00
11:00-11: 30
1 30-12: 00
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AT ! G 8

BRI | ISR

W V.S R
BETE

FRAN  ERERAE - SA—GAREEE

https:iisurvey.itri.org.twiaxam. aspx?ID=7470

—fx B R408
~105&3H31H

WAVE/DSRC Shark Fin

HV Speed RV Speed

ITR IMA App

Max/Nominal/Min .
Accuracy trigger

Warning A d
(kph) (kph) Distance(m) to distance warning
CANRNSCA 25 25 17.5/15.9/14.3 10% 80%
MPR
ITRI IMA 25 25 17.1/15.9/14.6 7.5% 100%
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