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MICHIGAN CONNECTED VEHICLE WORKING GROUP
Monday, May 2, 2011

Connected Vehicle Proving Center

University of Michigan-Dearborn

Institute for Advanced Vehicle Systems

4901 Evergreen Road

Dearborn, MI. 48128

MEETING AGENDA

(1) Welcome and Introductions (9:00-9:15 AM minutes)

(2) USDOT V2V Safety Pilot, Jim Sayer of UMTRI (9:15 to 9:30 AM)

(3) Briefing on the Crash Avoidance Metrics Partnership’s V2V Activities by CAMP representative
Mike Shulman of Ford (9:30 to 10:00 AM)

(4) 2014 ITS World Congtress
e Update from Jim Barbaresso of HNTB (10:00 to 10:10 AM)
¢ Brainstorming Session led by Steve Kuciemba of PB (10:10 to 10:25 AM)

BREAK

(5) Update on the USDOT Vehicle-to-Vehicle (V2V) and Vehicle-to-Infrastructure (V2I)
Infrastructure Technology Test Bed, Taso Zografos of SAIC (10:35 to 10:45 AM)

(6) Update on CAR connected vehicle studies, Richard Wallace (10:45 to 10:55 AM)
(7) Regulation & Deployment, Paul Laurenza of Dykema Gossett PLLC (10:55 AM to 11:30 AM)

(8) Preview of Upcoming Federal Procurements and Discussion of Michigan Responses, Steve Cook
of MDOT (11:30 to 11:45 AM)

(9) Tour of the CVPC (11:45 AM to noon)
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Agenda for This Morning

1
2
3.
4

Welcome and Introductions
V2V Safety Pilot (Jim Sayer, UMTRI)
CAMP’s V2V Activities (Mike Shulman, Ford)

2014 ITS World Congress
Jim Barbaresso (ITS Ml and HNTB)
Steve Kuciemba (PB)

USDOT V2V and V2I Test Bed (Taso Zografos, SAIC)
Connected Vehicle Studies (Richard Wallace, CAR)

Regulation and Deployment (Paul Laurenza, Dykema
Gossett PLLC)

Upcoming federal procurements (Steve Cook, MDOT)
CVPC Tour (Steve Underwood, UM-D)




Working Group Mission

e Cooperatively pursue projects and other activities that
are best accomplished through partnerships between
multiple agencies, companies, universities, and other
organizations and that ultimately advance Michigan’s
leadership position in connected vehicle research,
deployment, and operations.

Benefit our state and our industry (automotive and more)
Enhance safety and mobility in Michigan and beyond




Since Last Meeting (December 2010)

* New year, new governor, new name (no more IntelliDrive)
* Director Steudle reappointed
e V2V Safety Pilot RFP released and responses submitted

e Connected Vehicle Technology Challenge came and went
(submittal period over anyway)

* |TS Video Challenge underway (through June 30, 2011)

e Connected Vehicle Core System CONOPS meeting set
May 17, 2011, Detroit Metro Airport Marriott

http://www.its.dot.gov/press/2011/core _system_walkthrough.
htm

e |TS Michigan Annual Meeting set for June 1, 2011
e DRICis now NITC (but still contentious)



http://www.its.dot.gov/video_challenge/challenge.htm

M
UMTRI

Connected Vehicle Safe
Pilot Model Deployment RFP

Jim Sayer
Proposed Michigan Team Program Manager

UNIVERSITY OF MICHIGAN
TRANSPORTATION RESEARCH INSTITUTE




Background Information

US DOT RFP for Connected Vehicles Test
Conductor

0O Released on 2/14

0 Proposals were due 4/14

Summary of Role:

0 Conduct the most of the model deployment
0 Collect the most of the data

0 Support CAMP in driver recruitment

0 Support Volpe in data collection

UMTRI



Scope - Stages

Pre-Model Deployment
O Test interoperability and road-side equip (RSE)

Model Deployment
0 10 to 12 months

Post-Model Deployment Evaluation
0 Independent Evaluator (Volpe Center)




Scope - Vehicles/Devices

Vehicles (2500 — 3000)
0o Light vehicles (64 CAMP integrated vehicles)
0 Heavy trucks (required)
0O Transit vehicles (required)

Devices

0 Here-I-Am devices

0 Aftermarket safety device (TBD systems)
0 Retrofit safety device (TBD systems)

O Integrated (safety) device

UMTRI



Scope - Infrastructure

RSE, signal controllers and data backhaul

0 12 traffic signal controllers capable of
transmitting SPaT data to an RSE. On two
traffic corridors,

0 Curve Speed at three locations,
0 Actuated Traffic Signal Controller at 5 location

Installation and maintenance of all
hardware by the local traffic agency




Michigan Partners

Government Agencies University Entities
Michigan DOT UMTRI
City of Ann Arbor UM Parking and
Washtenaw County Transportation Services
Washtenaw County UM Health System
Road Commission Civil Engineering

Washtenaw Area
Transportation Study




Michigan Partners

Vehicle Fleets Transportation Planners
AATA Parsons Brinckerhoff
UM Transportation Mixon-Hill
Services HNTB
Con-way Freight SAIC
Ann Arbor Police
Department

Metro Delivery




Vehicle-to-Vehicle and
Vehicle-to-Infrastructure
Safety Communications

Michael Shulman
Active Safety Research and Advanced Engineering

Ford Motor Company
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The Problem!!!

Safety
« 33,963 deaths/year (2009)
« 5,800,000 crashesl/year

 Leading cause of death for ages 4
to 34

Mobility
4.2 bhillion hours of travel
delay

« $78 billion cost of urban
congestion

Environment

e 2.9 billion gallons of S
wasted fuel 7 e B

Q U.S. Department of Transportation



“The
Network”

Opportunity

— for
Innovation

A
> Signal Phase
and Timing < >
Information ’ > Real Time Network Data

> Situation Relevant Information

E-payment
Transactions

V2V Safety
Messages

(@ %})) Data

e U.S. Department of Transportation

Infrastructure
Communications




\ Drive.

Evolution of IntelliDrive

Original VII Deployment Model
= DSRC based for all applications
= Infrastructure intensive using new DSRC technology
= Vehicle turnover for embedded DSRC technology
= Start with V21 (for all application types) and evolve into V2V (safety)

US DOT’s Current Perspective on IntelliDrive Deployment
= Non-safety (mobility, environment)

= Leverage existing data sources & communications; include DSRC as it
becomes available

= Support development of key applications for public agencies using
current data sources

= Safety > DSRC
= Aggressively pursue V2V, leverage vehicle capability for V21 spot safety
= Can leveraging of nomadic devices & retrofitting accelerate benefits?
= Infrastructure requirement is still a TBD (security)

4@ U.S. Department of Transportation



Opportunity for Safer Driving

> Greater situational awareness

= Your vehicle can “see” nearby
vehicles and knows roadway
conditions you can'’t see

> Reduce or even eliminate |
crashes thru: Work Zone
. . . Notification
= Driver Advisories
= Driver Warnings
= Vehicle Control

IntelliDrive has the potential to
address 82% of the vehicle
crash scenarios involving
unimpaired drivers

e U.S. Department of Transportation



Vehicle Communications +GPS: A New Safety Sensor

« Enhances existing obstacle detection based driver assistance systems

« Offers new features not possible with existing obstacle detection based
driver assistance systems

« Lower cost enables deployment to all market segments, not just luxury
6



History of 5.9GHz DSRC*

YN e el o- 2JGHz DSRC Spectrum Allocation

FCC to allocate 75 MHz of =
spectrum @ 5.9 GHz for ITS l

Accident Avoidance, Hi-Power,
Safety of Life Control Channel Long Range

Ch174 Ch176 Ch178 Ch 180 Ch 182 Ch184
x_n_n_l_l_; HJAl_J_I_ 1_1_1—-1

@. @.
w w

1999: FCC allocated
spectrum

Frequency (GHz)

T Service Channels Service Channels
0

edicated Vehicle Crash Avoidance Channel

February 2004: FCC Report
and Order on lower layer

standards, licensing and Key Benefits: .
service rules 802.11p technology similar to 802.11a

Low latency communication (<< 50ms)
High data transfer rates (3 — 27 Mbps)
Up to 1000m and 360°

July 2006: FCC Report and

Order for Channel 172 —
Vehicle Safety Only * DSRC: Dedicated Short Range Communications

v



Comparison between Radar and V2V

T1: Detecting a Vehicle as an In-Path T2: Detecting a Stationary
Stationary Target Vehicle in a Curve

(B

HV

T3: Late Cut-in of Vehicle into the HV

T4: Cut-out of Lead Vehicle Reveals
Stopped Vehicle in Lane

T5: Tracking Intersecting
Vehicles




Vehicle Test Setup used

DSRC Antenna GPS Antenna

=
—r

ﬂ, ; b, dSPACE
e © e

, Serial

usB Radar Specifications

Category Specification

Operational Frequency 76 Ghz

Range 3to 150 m (10m? RCS)

Range Rate -64 to +33 m/s

Azimuth Angular FOV +/- 7.5 deg

Update Rate 10 Hz



http://images.google.com/imgres?imgurl=http://www.geonavsystems.com/GPS-702.jpg&imgrefurl=http://www.geonavsystems.com/geonavsystems_products_oem.html&usg=__el-LV5AmcCW68LhD4b8103_YrOE=&h=461&w=640&sz=23&hl=en&start=2&tbnid=u7tpN2o_8HRJxM:&tbnh=99&tbnw=137&prev=/images%3Fq%3Dnovatel%2Bantenna%26gbv%3D2%26hl%3Den

Detecting a Vehicle as an In-Path Stationary
Target (in-vehicle testing)

80 6007
— FLR Reported Range (meters) — WSU Reported Range (meters)

-
S

<
o
(o)
c
5l
(14

(B<)

HV

T1: Detecting a Vehicle as an In-Path | |
Stationary Target 20 40 40

Time (sec) Time (sec)

10



Detecting a Stationary Vehicle in a
Curve (approx. 320 meter radius)
(In-vehicle testing)

T2: Detecting a Stationary
Vehicle in a Curve




Late Cut-Iin of Vehicle into the HV Path
(In-vehicle testing)

25

Time (sec)

T3: Late Cut-in of Vehicle
into the HV Path

20 25 30
Time (sec)




Cut-out of Lead Vehicle Reveals Stopped
Vehicle in Lane (in-vehicle testing)

——

e e s = e

T4: Cut-out of Lead Vehicle
Reveals Stopped Vehicle in
Lane

13



Tracking an Intersecting Vehicle
(In-vehicle testing)

— FLR reported range

T5: Tracking Intersecting
Vehicles




