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Abstract

The purpose of the Michigan Department of Tranggmm’'s (MDOT) VII Strategic and
Business Plan is to capture the vision, missiomdag goals and activities that will guide a
coordinated, efficient, safe, and integrated vehiafrastructure system throughout the state, and
initiate steps toward establishing the requiredlipund private sector partnerships to ensure
leadership, innovation, and progress across the $taMichigan. This document provides the
background and history for the preparation of tiaap

The VIl Strategic and Business Plan was organizetideveloped by MDOT with support from
the Michigan State Police, the Michigan Economicv@&epment Corporation, Michigan

Department of Information Technology, the Road Cassion of Macomb County, and the Road
Commission for Oakland County.
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INTRODUCTION

The future of wireless roads and connected cdrsirgg written here in Michigan. Innovation in
mobile communications is linking our cars and higigg/and helping make our lives easier and
our driving safer. In the future, cars will commeattie with traffic signals and make intersections
safer. Cars will also communicate with other @ard warn drivers of unsafe conditions. Traffic
managers will receive wireless messages from mosdmg and trucks (serving as traffic probes)
that will detect traffic problems, like traffic jasrand potholes, as they emerge.

Communication technologies are now more versatiteast-effective than at any time in the
past enabling the design of new digital highway thill help us enjoy greater freedom,

mobility and safety. The same wireless commurocatechnologies also offer more cost-
effective ways to manage traffic and road trangtimm assets. The future of integrated vehicle-
highway systems gives Michigan an opportunity teetthe lead in supporting a new high

growth industry leveraging existing automotive desiesources. This report describes
Michigan’s plans to capitalize on this opporturbypartnering with other stakeholders and
laying the infrastructure foundation for Vehicldrstructure Integration (VII).

Safety is one of the greatest concerns of moto@asis for good reason. In the United States,
road transportation poses a greater risk to litkfaalth than gun violence or common diseases
like flu and pneumonia. In fact, over 2.6 milliogar-end, run-off-the-road, and lane-change
accidents occur every year in the United States. J8DOT has estimated that active safety
systems and similar countermeasures could prewantynhalf of those crashes and save
thousands of lives. Information systems will plagrigcal role in improving safety by making it
possible to warn drivers of dangerous situatiokes dipproaching emergency vehicles, dangerous
curves, icy road conditions and hazardous intemesas well as in helping traffic agencies and
emergency services respond more quickly to lifedtening situations.

Modern mobility that was made possible by completdthe US national highway system is
now threatened by congestion due to trends in uspaawl and Americans’ mobile lifestyles.
Motorists want to get to their destinations quic&hd without any delays, shifting the focus of
road transportation services from supporting bexaiel to promoting more efficient
transportation. Information systems can help hgdeng incidents more quickly and informing
drivers of impending delay or alternate routing. iAformed driver can make better travel
decisions to avoid the frustrations of traffic tips. In addition, the information can help the
road authority respond better to the problemsdhatcausing the delays.

Freedom is made possible by an ever-increasing auoflcommunications technologies and
services that are imbedded in objects we use eagryacluding our vehicles. Mobile
connectivity is now feasible and is becoming maremon in varied situations. From cell
phones to high-speed wireless technology, the id.§uickly turning into a connected mobile
population. Furthermore, most of the motor vehigliesxluced today have sensors that collect a
wide array of information on vehicle condition goefformance. Combine wireless



communication with performance data and accuratieajlpositioning systems, and a whole host
of new services are made possible.

The time has come for state and federal transpamtdepartments to cooperate with automotive
manufacturers and suppliers to test the value tdmaide deployment of wireless vehicle-to-
vehicle and vehicle-to-roadside communications wWithincrease motorist freedom, mobility
and safety and enable a host of new services andeocial benefits.

When will all of this happen? It is happening now.

Public and private partners are developing “digithés” and municipalities around the
nation. Wireless Washtenaw and Oakland Countiesindvlichigan are just two
examples.

Private services, such as OnStar, are deployed bnoeglly and are becoming more
safety-focused by incorporating crash detectiorssen

A national working group of representatives frora #tate transportation agencies, the
automotive industry and the USDOT are investigasiaryices and exploring strategies
for deploying Dedicated Short Range Communicatams other pipelines that will
enable wireless vehicle communications.

MDOT, in partnership with the automotive and teleoounications industries, is
investing in testing and deploying new technoldyytigh the Vehicle-Infrastructure
Integration (V1) test bed. VII will facilitate thdesign of prototypes and the testing of
new products. The State’s investment will leverigehigan’s base of automotive
intelligence and help to build a nascent indusiry ereate new jobs.

A number of system design challenges must be askelid® make this a success. A crucial issue
is how to assure the privacy of people who usesyiséem. The system will never be accepted by
the public unless civil liberties are adequatelgrgmteed. The national working group is
addressing this up-front and designing a systeimitecture that assures the individual’s right to
privacy.

One of the most frequently discussed premises piianoooperation between the automotive
companies and public agencies on VIl can be sunzeas:

Automotive companies getting safer cars and trassion of vehicle data at low cost by
providing vehicle sensor data for public applicatipand

Public agencies getting safer roads, improveditraitnagement, and a new source of
planning data by providing the right-of-way for ds&de communication transceivers.

Cooperation is necessary to deal with the corerdila inherent in setting up a wireless
transportation network: wireless roads requiredin® industry to design and sell vehicles to
travel on them, and wireless vehicles require anat public telecommunications infrastructure.
So, which will come first: the vehicles or theredtructure? This is the classic “chicken or the
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egg” question. In this instance, a partnershigvbenh the public and private sector stakeholders
is a fundamental building block to success.

Michigan is committed to providing the infrastruetand collaborating with the automotive
companies, the telecommunications companies, theucoer electronics companies, the service
providers, the systems and software developmenpaares, local public agencies, the USDOT,
and whoever else offers value and assistance te thékpartnership work.

Michigan is a particularly desirable site for a Viést Bed. A Michigan test bed will attract the
attention of the automotive industry executives wieke the decision on full deployment. A
“litmus test” of a test site is to ask what willggeen if a national program for VIl fails to take
hold. Will the deployment have value even if thsraeot a national program? This would
appear to be the case in Michigan. Even if thergever any agreement to proceed nationally
with VII, the automotive companies may find thagiomal wireless deployment will help with
their local leased vehicle remote diagnostic andavdee analysis needs. That is, the
automotive companies may still use the deploye@satfucture for their own internal monitoring
and evaluation. Moreover, even if there is neveagreement to proceed nationally with VII,
local and state government fleets (including carcgton, EMS, snow removal, police, etc.) may
benefit from a regional roadside “digital highwajéployment.

The purpose of the Michigan Department of Trangam’s (MDOT) VII Strategic and

Business Plan is to capture the vision, missioagdaggoals and activities that will guide a
coordinated, efficient, safe, and integrated vehinfrastructure system throughout the state, and
initiate steps toward establishing the requirediipund private sector partnerships to ensure
leadership, innovation, and progress across the StaMichigan.

The VIl Strategic and Business Plan was organineddeveloped by MDOT with support from
the Michigan State Police, the Michigan Economiw@&epment Corporation, Michigan
Department of Information Technology, the Road Cassion for Macomb County, and the
Road Commission for Oakland County.

Figure 1 describes the Center for Automotive Rese@CAR) project to develop and write the
business plan. MDOT led the VII strategic and bess planning process through six planning
phases. Phase one involved general preparationrgadization. The overall purpose was: to
make sure that MDOT was ready and that the ap@tapresources and the right people were
committed, and to create momentum to get a suadgssicess started. This phase involved
creating the steps for the process, getting thiecgzants involved and preparing an
organizational profile on how we got to the poiritete we needed a VIl plan, In the kickoff
meeting, the planning group reviewed the historthefVIl efforts and articulated a draft
mission.

Phase two involved defining the strategic and lessrplanning issues and included assessing
MDOT’s current VII position, gaining a better ungending of the business landscape in which
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MDOT operates and where VII will unfold, identifgrstrategic opportunities for VIl in
Michigan, and listing strategic initiatives to adds the opportunities. The second meeting had
participants contribute to an environmental scaxlbfind an internal analysis, including
strengths, weaknesses, opportunities, resourcds;aaa competencies.

Phases three and four involved crafting the plahiaduded selecting MDOT'’s top VI
priorities and considering how resources wouldllmeated toward those activities. The
planning team also created the first draft of tti®oa plan. Phase five involved writing and
editing the plan. Phase six involved monitoringc&ss in carrying out the strategies.

Figure 1: MDOT's VII Strategy and Business PlanningProcess

MDOT’s VIl Strategy & Business Planning Process

Developing . .
Kick-off Meeting Defining the Issues Strategic Plan Strategic Planning
{2 hours) {3 hours) {3 hours) Committee Meetings

MDOT’s mission is to provide the highest qualityggrated transportation services for economic
benefit and improved quality of life. With regaadtechnology, the MDOT Intelligent
Transportation Systems (ITS) mission is to devaog sustain a program at MDOT to improve
transportation systems safety and operational paence using existing and innovative
Intelligent Transportation Systems technologieke Vision is MDOT as a public leader and a
supporting partner in the research, deployment;atip®, and maintenance of ITS. Part of this
vision is for MDOT to be recognized nationally fehicle Infrastructure Integration (V1)
research and deployment. The VIl Strategic andri®gs Plan presents the strategy and
activities for accomplishing this objective.



VEHICLE INFRASTRUCTURE INTEGRATION

Vehicle Infrastructure Integration (V1) can be debed as a systems approach to road
transportation that relies on wireless communicatexhnology to communicate between
vehicles and between vehicles and the roadside. VIIlNational Working Group prepared a
national VII architecture and vision that elabosabe the systems perspective. VII can also be
described as a set of use cases that utilize wg@emmunication technologies to increase safety
and mobility and provide other wireless servicedrigers and organizations interested in
vehicle and road transportation network informatiéimnally, VII represents a set of key public
and private sector initiatives and programs tharesk the development of these wireless
communications systems in North America. The feillg sections present each of these
perspectives to help the reader get a sense oilonvay be defined and addressed in MDOT’s
strategy for public leadership in VII.

USDOT Vehicle-Infrastructure Integration (VII) Init iative

Vehicle-Infrastructure Integration is also the nasha new Intelligent Transportation System
(ITS) program initiative for the United States Dep@ent of Transportation (USDOT). The
Michigan Department of Transportation has beematrumental participant in the USDOT'’s
VII activities since their inception. VIl is ond nine new ITS initiatives aimed at improving
transportation safety, relieving congestion, andaecing productivity. VIl is viewed as
providing the enabling infrastructure for vehicteMehicle and vehicle-to-infrastructure
communications as well as for the benefits theesysiffers to the traveling public and the
opportunities for improved agency operations. gbal of the USDOT VIl initiative is “to
achieve nationwide deployment of a communicatiofi@structure on the roadways and in all
production vehicles and to enable a number of laégtg and operational services that would
take advantage of this capability.” (USDOT, 2004)

According to the USDOT, the VIl initiative “buildsn the availability of advanced vehicle safety
systems developed under the IVI and the availgilitradio spectrum at 5.9GHZ recently
approved by the FCC for Dedicated Short Range Camuations. The VII would enable
deployment of advanced vehicle-vehicle and vehidiestructure communications that could
keep vehicles from leaving the road and enhandeghfe movement through intersections.
(USDOT, 2004)

The VIl initiative “builds on the research and agi#rnal tests conducted under the Department's
Intelligent Vehicle Initiative. Vehicle manufactusewould install the technology in all new
vehicles (beginning at a particular model yeadchieve the safety and mobility benefits. At

the same time, the federal/state/local transportagencies would facilitate installation of the
roadside communications infrastructure. Vehiclesil serve as data collectors, transmitting
traffic and road condition information from everajor road within the transportation network.
Access to this information would allow transpoxatagencies to implement active strategies to
relieve congestion. In addition to these directdfies to the traveling public and the operators of
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the transportation network, the automotive compawaiew VIl as an opportunity to develop new
businesses to serve their customers. To determénieasibility and an implementation strategy,
a three-party consortium has been formed consisfiiige seven vehicle manufacturers involved
in the IVI, AASHTO, ten State Departments of Tramsation and the USDOT.” (USDOT,
2004).

The 2006 goal for the VII program is to accelewatailability of vehicle-to-vehicle and vehicle-
to-infrastructure communications by facilitatinginawide deployment of a communications
infrastructure on the roadways and in all productiehicles through public private partnerships.
The USDOT has already developed aVIl architectidentified initial applications, started the
development process, started the VII design cotstifac the network infrastructure with the VIi
Consortium for the vehicle and Booz Allen Hamiltand initiated the investigation of privacy
principles. The plans for 2006 include: complgtihe DSRC standard and prototype testing,
starting system integration testing, defining tperational test approach, finalizing privacy
principles, and developing the initial benefits amodt estimates.

National VII Architecture

The National VII Working Group formulated the visiof a cooperative venture among state and
federal transportation departments and vehicle fiaatwrers and suppliers to implement a
nationwide VII deployment for the enhancement désa traffic management, and driver
convenience. The actual deployment would inclug®sert for wireless communication

between the vehicle and infrastructure. The ihdtacept involves an evaluation of the
Dedicated Short Range Communication (DSRC) wiretessmunications standard along with
alternative communications pipelines for sustaieasbwth and expansion of the system. DSRC
is a general purpose radio frequency communicatioksising the Federal Communications
Commission (FCC) allocated 75 MHz of spectrum 866.to 5.925 GHz, above the UNII band,
for a wireless link to transfer data and informatietween vehicles and the roadside. The
communications portion of the architecture willllsd&ked with vehicle location technologies and
other vehicle data applications as well as remata grocessing and analysis for both public and
private products and services.

The national vision calls for the deployment of BiSRansceivers along the highway
infrastructure and DSRC wireless networking integfaards in the vehicles. There has been
some discussion about installing DSRC roadsideswatievery signalized intersection in the
United States in addition to other units stratd@yiqgalaced throughout the Interstate system. The
current architecture calls for something short afilion communication “hotspots” for DSRC
on the nation’s transportation infrastructure.alllikelihood, the interface cards would support
DSRC and other Wi-Fi communication standards invigtacles. The vehicle would transmit
data through the DSRC roadside unit through a &witat would relay the message to private
services or to a public data cache. Public agemnemild then use the anonymous data in the
public data cache to analyze traffic and responddiments. The system design would assure
the privacy of contributors. Again, safety appiicas would have the highest priority. (For an
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overview of DSRC, Wi-Fi, and other wireless comnuations technologies please refer to
Appendix B.)

The architecture, a framework for information flemvthe various system users, can be described
as network-centric: its main function, like theemet, is to provide a connection between a user
and the data source with a minimum of interferentiee On-Board Equipment (OBE)
communicates with other OBE and with Roadside Egeipt (RSE). The RSE sends its data to
a VII Message Switch to support end user applicati©nly a small fraction of the sensor data
within the vehicle is transmitted to the RSUs (Radd Units) to support VIl applications. The
data needed to support the local applicationsnsneonicated and processed at the intersection
RSE to ensure immediate response (i.e., low laj)ency

The architecture is illustrated in Figure 2 belavd @an be referenced by the VII Architecture
Framework document (v1.1) available through thedwai VII Coalition website:
(http://www.vehicleinfrastructure.oyg

Figure 2: Vehicle Infrastructure Integration Archit ecture
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The following software architecture, illustratedrigure 3, has been proposed by the Vehicle
Infrastructure Integration Consortium (VIIC) andlmdes OSGi software provisioning



capability, JAVA Virtual Machine with standard APF, and open software architecture. It
accommodates a JINI interface for native “C” cogpl@ations and supports integrated wireless

capability (Wi-Fi, DSRC, cellular), Ethernet and B/8.0 connectivity, automotive I/O and
vehicle CAN network, and a GPS receiver.

Figure 3: VII Software Architecture
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Michigan’s Systems Perspective

VIl takes a comprehensive systems perspective ah transportation and views the roadway
infrastructure and the vehicles traveling alongrtteedway together as a single integrated
transportation system supporting improved mobdityl safety. The transportation professionals
working in this new area take a systems approattatsportation that typically involves using
wireless communication technology to enhance aptbéxinkages between the motor vehicles
and the roadway infrastructure. More specificallil, generally refers to real-time wireless
communication among vehicles as well as commumindietween vehicles and roadside “hot
spots”, linking transportation agencies and commeéservice providers and providing a wide
range of enhanced safety, mobility and convenieseceices. This new transportation systems
perspective paves the way to new solutions formbrtvansportation problems like traffic
accidents, and the associated traffic delays, bplerg new traffic management, driver warning,
and vehicle control capabilities previously unknownalso represents a significant step in the
emergence of the North American automotive induainy transportation agencies into the world
of wireless communication..

Vehicles can be designed to download and transatat flom traffic signals, upcoming
intersections, roadside warning signs, constructmmes, weather alerts, detours, and school
zones, providing the driver with assistance in o@sjing to conditions and events. Equipment
along the roadside can be designed to sense thenmeof a vehicle and warn drivers to
approach and act in ways that improve their sadaty/the flow of traffic. Cars with sensors and
transmitters can perform as information probesaniiéctively communicate information on
traffic patterns and road conditions so that othrarers can adapt immediately to incidents and
congestion. All vehicles will know where they argng a Global Positioning System (GPS) and
they will communicate their locations and otherielshperformance data to the infrastructure
where it is aggregated and analyzed. In turnapipFopriate information service providers will
respond to emerging situations and send messadetatanto help customers and to help
manage traffic.

VII has the potential to offer a myriad of otherpantant services to a wide range of customers.
Transportation agencies are likely to provide lvdtighway planning and operations by using
traffic probes to monitor traffic conditions, masritweather conditions, assess pavement
conditions, and analyze traffic patterns betwedecsed trip origins and destinations.
Automobile companies will be able to remotely diagm problems within the vehicle, alert
drivers to potential trouble and update maintenaotedules. Drivers will also benefit from
warnings about unsafe and/or slow traffic situatiand suggestions for alternative routes. The
same technology would also provide drivers witheasdo travel information, vehicle operator
information, and entertainment downloads in a wgré media formats. Additionally, VII

offers potential relief from the expense of instaylin-pavement traffic detectors and variable
message signs. The ability to use the vehicleseflrtime mapping could greatly improve the
accuracy of maps.



The essential elements of vehicle-infrastructutegration are: (1) equipping vehicles to
communicate with the infrastructure and (2) depigyielecommunications infrastructure to
allow service providers to transmit messages tviddal vehicles and to communicate with
individual drivers. Most vehicles that are mantfiaed today have the ability to determine their
location, speed, direction of travel, travel timerbad segment, and road conditions. VIl would
take this a step further and allow this vehicleadatbe transmitted to service providers to
compose a real-time view of traffic throughout thghway and surface street network.

Figure 4: Integrated Systems View of Road Transpoetion

Figure 4 depicts a systems outlook of vehicle-stinacture integration. It presents a complete
systems view of road transportation focusing oetyadnd mobility from the perspective of
system users, including drivers and passengers.

A complete systems perspective also addressestdgration of the basic components: vehicles,
infrastructure, and infostructure. Driving behavamd traffic fall at the interface between
vehicles and infrastructure. For example, safatymobility can be improved by taking vehicle
dynamics and driver behavior into account whengiesg highways. Or, crash avoidance
technologies can help drivers by taking into actdumth the vehicle dynamics and the design
and condition of the roadway infrastructure.

Improvements in safety and mobility can also sweflag improving the way that traffic

information is managed at the interface betweendhdway infrastructure and the
telecommunications infostructure. For exampleynimiation about traffic problems can be
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transmitted to the traffic control center and ¢lesi immediate and appropriate response based
on the type and severity of the incident.

Telematics falls at the interface between the \ekiand the infostructure. Services like remote
diagnostics and route guidance can help driversogisieir destinations faster, while using less
fuel and having fewer problems.

Some more innovative services emerge when all twegonents, vehicles, infrastructure, and
infostructure, are brought together and viewed sisgle system. Imagine that some or all of
the vehicles on the roadway can communicate theation, speed, and other conditions sensed
by the vehicle back to a centralized service prexicEach vehicle with this capability can
essentially serve as a real-time probe for traffieather, and road conditions along the path it is
traveling. Now, imagine that the service provigecollecting this type of information from a
reasonable sample of vehicles throughout the ertdaé network and is able to describe all
current traffic conditions, including emerging frafincidents as they occur.
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MICHIGAN'S VEHICLE INFRASTRUCTURE INTEGRATION

Vehicle Infrastructure Integration offers an indl#e opportunity for the automotive
manufacturers, automotive suppliers, consumerreleics companies, telecommunications
suppliers, and public agencies to cooperate onuaiicle communication products and services
that will improve safety and mobility and that age for commercialization. It is also clear that
effective design and deployment of VII systems waljuire a high level of collaboration among
public and private sector leaders. Michigan i®acellent site for this collaborative effort.

Michigan faces substantial economic challengeda plosings and worker downsizing
become more prevalent due to significant shifthetraditional operations of the auto industry.
If the State’s automotive OEMs do not address teirio drastically cut costs in every aspect of
their business, including R&D and personnel, thdylanguish in the face of global

competition. Yet, there has never been a time iichvtechnological development and skilled
workers are more essential to this major indusseator, and thus to the state’s economy.
Irrespective of these challenges, the industrythadtate are better positioned to emerge as
major global forces in the automotive industry. NMgadership, the potential for collaboration
focused on both innovation and investment in thekfeoce provides significant long term
answers for this changing industrial sector.

Michigan is committed to supporting the developnaradvanced automotive technologies and
transportation job growth. According to Transpbota Secretary Mineta, “transportation is the
engine that fuels our economy.” One out of everyjbbs in the United States depends upon
new automobile production and sales. Every $1ohilin highway construction creates 47,500
jobs. Furthermore, over three percent of the gdossestic product in the United States is based
on new light vehicle sales.

Governor Granholm opened her 2006 State-of-thee$tdtiress with the statement “Michigan
will attract and keep good jobs.Automotive and transportation-related jobs are re¢md
Michigan’s 2£' Century Jobs Fund where the state intends to imvesw high-tech companies
and jobs that will diversify the Michigan economyhe intent is to “capitalize on the best
research and commercialization opportunities ifliteesciences, homeland security/defense,
alternative energy, and advanced automotive, maturfag, and materials fields to foster a
robust, entrepreneurial private sector, therebyaadwg technology and promoting collaborative
partnerships which enhance job growth and diveidishigan's economy.”

Michigan recognizes the immense potential for \@ltapitalize on Michigan’s automotive
design resources and to lay the foundation foloavong new industry that provides
communications products and service to the traggumlic. The telecommunications industry
is changing rapidly and mobile technologies areob®ng an integrated part of daily life for
automotive consumers. Furthermore, competitiagrasving in the area of telematics and
related mobile connectivity products, and custonaeesgoing to demand competitive products
from Michigan automotive companies.

12



Vehicle safety is a shared priority for the autom®industry and the State of Michigan. In the
United States, over 42,000 lives have been lostific crashes at a cost of $230 billion. The
American Association of State Highway Transportat@fficials (AASHTO) has a goal of
reducing national highway crash rates to 1.0 figtaler 100 million vehicle miles traveled. The
automotive industry has identified safety as aaaitdifferentiator in the sale of new vehicles to
prospective buyers. In his speech on his “Way leotvPlan, Bill Ford stated that innovation
will be the compass by which Ford Motor Company &t its direction going forward, with a
special focus on safety, technology and designvation. This is a point of common interest in
the automotive community; it is no surprise that tlational VII program has a safety focus.

The State of Michigan’s strategy for the VII progras internally inclusive and benefits from the
contributions of the Michigan Department of Tranggtion (MDOT), the Department of Labor
and Economic Growth (DLEG), the Michigan EconomivBlopment Corporation (MEDC),
and the Michigan State Police (MSP), to mentioava 6f the lead organizations. MDOT is very
well suited to build, operate and maintain roabli=DC and D-LEG are adept at supporting the
development of companies in Michigan. The MSPpao®iding input on safety and security
concerns. The VII program requires partnershigh thie automakers, communications
providers and technology experts to be succesafial Michigan has embraced that concept.

The importance of this strategy in moving the naigrogram forward has been confirmed in a
study being performed by the Center for Automofesearch (CAR), sponsored by MDOT and
Florida DOT (CAR, 2005). This study, although met complete, involves interviewing
industry experts and decision makers. Prelimimasylts document that the strategy of
including partners with diverse backgrounds andgisaultiple technologies is moving the
industry in the right direction. Michigan ultimétéas the potential to become the center, or
hub, of the VIl industry when a full national andernational deployment is rolled out over the
next 10 years.

MDOT has moved ahead by taking action and creaingmber of informal partnerships around
activities that will support a sustained deploymain¥1l in Michigan. So far Michigan has:

Held coordination meetings with the Original EqugathManufacturers (OEMs). These
meetings have resulted in the only plan for VIl elepment efforts that has the support
of General Motors, Chrysler and Ford.

Witnessed and supported the creation of the Coadadéthicle Trade Association
(CVTA), a Michigan-based group dedicated to themmwtion and development of VII.
Worked with Motorola on their deployment of a tistility (at their corporate offices in
Farmington Hills). This facility is being used topport the Michigan VII program as
well as the OEMs.

Hosted the American Association of State HighwagnBportation Officials (AASHTO)
VII Executive Leadership Team (ELT) in DearborrMarch. The meeting was attended
by Governor Granholm, demonstrating the State’sroagment to the national and local
VII development efforts.
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Announced the investment of over $7 million in Vfifrastructure deployment and
application development, aimed at providing a peremd test bed infrastructure in
Southeast Michigan that will promote investmenthwsy private sector in the research,
testing and development of VII-type programs.

Partnered with Chrysler and the Road Commissio®ftkland County, to deploy VII-
type infrastructure around the Chrysler TechnolGgyter in Auburn Hills, using
technology developed by a Grand Haven-based BussiAasiIStar.

Supported a southeast Michigan-based business, MtBnologies, in their
development of in-car technologies and central petaessing capabilities being used by
Chrysler to improve the quality of their productiantomobiles and reduce the impact of
recalls.

Worked with companies such as Navteq and Intektelbp future technologies and
applications that combine in-vehicle systems withdside systems and the associated
central infrastructure to improve safety and mopiin our roadways, thus improving
productivity for all Michigan residents.

Michigan has also taken a proactive role contriiuto the Vehicle Infrastructure Integration
Consortium (VIIC) national VII design efforts. Vdlystems on the USDOT drawing board are
technically sophisticated and highly integrateduieng extensive coordination among all
parties to be successful.

Michigan’s Vehicle-Infrastructure Test Bed

MDOT has taken the lead in developing a concepipefations for VII test bed activities.
Michigan’s VII Test Bed Program provides a real-lddaboratory to test a range of products
and technologies and foster the development ofteetinologies and applications. The intent is
to provide a scalable system that adopts natigaatiards and can be scaled up geographically
from small to large numbers of locations. Therengiffort is coordinated with the USDOT’s VI
architecture design and the automotive industryidetnfrastructure Integration Consortium
(VII-C) effort’s to develop and test various teclowes and deployment scenarios.

At this time, the private sector facilities incluhstallations at Ford Motor Company
(Dearborn), Chrysler (Auburn Hills), Nissan Motd&erth America (Farmington Hills),
Collision Avoidance Metrics Partnership (CAMP) (Fangton Hills), Motorola (Farmington
Hills), General Motors (Detroit), and the Univeysdf Michigan Transportation Research
Institute (UMTRI) (Ann Arbor). Other partners inde RCOC, RCMC, OttawaWireless, SBC,
and others.

Testing will include evaluation of the subsysteagplications and proving the concept of VIl in
a real-world testing environment. It will also papt the testing of products and technologies
related to vehicle sensors and data collectionicleeto-roadside communication of data, data
archiving, vehicle data reception, and backhauétoote sites. The system will be set up to
support the evaluation of alternative technolofiesoadside to vehicle communications.
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Further into the future, the test bed will provateenvironment to evaluate full- use cases for
VII that require either advanced technologies bigher level of saturation of Vll-enabled
vehicles in the vehicle fleet. One of the Michigaivantages is the number of fleet vehicles that
the OEMs can modify for testing purposes. Leasddoles also provide high visibility for
private-sector partners. Fleets from public agenaere likely to be used to test public
applications. Figure 5 depicts an example VII-te=t and its component functions.

Figure 5: VIl Test Bed

Michigan’s Automotive Industry

Both the safety products that require connectiahégpublic infrastructure and mobile consumer
electronic projects will require careful design adesting for effectiveness, usability, and
appropriate new business models that deliver gafditable, and sustainable services.
Michigan’s advantage is based on the predominahaatomotive research and engineering in
the area. Michigan is the birthplace of the autiwedndustry and continues to be a center of
automotive industry intelligence. Automotive comjgs with a major presence in Michigan
include General Motors, Ford, Chrysler, Toyota, HeanNissan, Mitsubishi, Delphi, Visteon and
Denso (among others). Even more have a major R&Bgmce (MEDC, 2005).

Michigan employs one out of every four automotivakers in the United States and is home to
more than 186,000 skilled trades workers. No oslteie can offer the concentration of
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automotive engineers familiar with the requiremegits-vehicle safety and communications
systems. No other state can offer the concentratfi@®EMs and suppliers that will take
responsibility for setting standards, designingl daploying these systems. Michigan is the
North American hub of the automotive industry.

The automotive industry is one of the largest indes in the United States. It creates 6.6 million
direct and spin-off jobs and produces $243 billimpayroll compensation, or 5.6% of private
sector compensation. For every worker directly eygdl by an automaker, nearly seven spin-off
jobs are created. (Alliance of Automobile Manufaets)

The automotive industry worldwide spends over aitieon dollars every year on goods and
services in the automotive supply chain. Even@mo@M, Ford, and Chrysler spend over $200
billion of this amount, there are enough playerthmmgame (including OEMs and suppliers) to
assure that fierce competition is the norm, andtthia competition extends well beyond the
major vehicle makers. Telematics is likely to bmeca competitive differentiator of automobiles
and will increasingly help sell cars to safety-atiogs and connectivity-oriented car buyers.

Furthermore, the electronic content of the automedbiexpected to grow to between 35 and 40
percent of a car’s cost by 2010. Entertainmertesys and navigation aids continue to grow in
popularity as suppliers explore how to incorposatetems without distracting drivers. Sensor
and electronic controls are regulating mechanigstlesns such as transmissions, engines, and
stability. Instrument panel displays are growingrensophisticated. An electronic throttle
control regulates the throttle based on the prestha driver puts on the gas pedal. Some are
considering a master control module to coordinlitgyatems.

According to noted auto industry analyst David C6lée business model that defined the auto
industry for the past half century is broken arer¢his a clear understanding that the industry as
a whole must restructure in order to remain contipeti Given the complexity of cars today
involving the sophisticated integration of numersubsystems, it may be more appropriate to
view competition in the automotive industry as lgeietween the supply chains rather than
between the OEMs. In fact, the configuration arahagement of the supply chains determine
many of the crucial consumer choice factors incigdiost, build quality, and delivery lead
times. Some of the chief factors at play in shgpihe automotive industry are: (1) shifting
automotive design responsibilities from the OEM¢htier one suppliers, (2) increasing
purchases of subsystems like engines and gearbatkes than components, (3) sharing
electronic design and manufacturing informatiorsetn OEMs and suppliers, (4) increasing
reliance on just-in-time delivery schedules, (5na@ing to minimize inventories, and (6)
continuing emphasis on cost reduction.

An important consequence of supply chain competigahe continuing withdrawal of the
OEMs from self-supply. The divestiture of DelphidaVisteon are evidence of this trend. The
automotive manufacturers seem to be retrenchinghicle design, assembly, and market
research, while more of the detailed engineerirgeoming the responsibility of the Tier 1
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suppliers. Suppliers, on the other hand, are expgribeir resources through he acquisition and
cooperation of other suppliers. Figure 6 illugtgaMichigan’s higher density of automotive
industries as compared to other areas in the Ufitats. It is critical to understand the
transition that the automotive industry is makiagard the integration of automotive electronics
in the vehicles:

Total U.S. employment in automotive electronic @guent was 80,200 in 2005.
Electronics content is going to quadruple in thetfiee years.

Electronics and software will represent 80—-90%edfigle innovations through 2010.
The marginal increase in employment could be in¢ne of thousands in the United
States.

OEMs will transition to systems integration andeamsbly of electronic and
communication components.

Figure 6: Michigan Is the North American Hub of the Automotive Industry
Dots and stars represent automotive facilitieshvatrger dots showing assembly plants and
stars depicting headquarters.

Automotive Engineering and R&D

The State of Michigan is uniquely poised to forra finst innovation-oriented state-industry
partnership to support VII. Michigan has been tomé of the Chrysler Group’s Technology
Center, the Ford Scientific Research Labs, and aeéMotors R&D Center since their
inceptions. The additions of the Toyota R&D Cenkigsan Design Center, and the Hyundai
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R&D Center demonstrate an evolving automotive R&Bavation cluster that is supported by
the multitude of resources within Michigan. The ltdrage for growth is that strategic
mechanisms are lacking to foster synergies betw#af these R&D centers and direct state and
federal resources to meet collectively determin&d/needs.

Further, the UAW Joint Centers with Chrysler, Fardl General Motors are also headquartered
within the state. These joint programs providegaificant amount of training for the existing
automotive workforce which could be critical to $eeeconomic development innovation
initiatives.

Detroit's SAE chapter has 14,000 members, whid6ipercent of SAE’s worldwide
membership. Sixty percent of the top 150 autoneasivppliers to North America are
headquartered in Michigan. Furthermore, Michigahaome to more than 215 automotive R&D
companies. These include engineering centersiegp@hd basic research centers, and testing
centers. Figure 7 shows that most of these asterkd in southeast Michigan. Michigan is the
leading state for vehicle-related R&D activity, wi10.3 billion in annual expenditures. These
model research centers are more readily developktichigan due to the high automotive
presence. In addition to the major corporatiosietl above, Michigan is also home to hundreds
of other automotive research organizations.

Figure 7: Michigan Research and Technical Facilitie

e
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International automotive companies are bringingrtR&D facilities to Michigan. In the spring
of 2006, Toyota broke ground for its new researah @evelopment facility located in
Washtenaw County. According to Dennis Cuneo, @&rBenior Vice President for Toyota
Motor Company of North America, "If you want to el your technical research, you have to
be in Michigan because that's where most of theneegs are

Simultaneously, the state and its Michigan-basednaotive OEMs are uniquely positioned to
enter into new and emerging models of innovatiat till revolutionize the industry. Examples
of these new innovation models include:

The Chrysler/Mitsubishi/Hyundai joint engine devaieent program (Global Engine
Manufacturing Alliance)

The General Motors/Chrysler/BMW hybrid powertragvdlopment program

The Ford/General Motors 6-speed transmission pnogra

The Chrysler/VW announcement that the Chrysler @noill engineer and produce
minivans for VW

These joint programs result in significantly redidicests as well as expedite the introduction of
new technologies. While these examples are maritsy the challenge is that no strategic
mechanism exists to further encourage the developofenew business models within the
state’s auto OEM community.

These are proven innovations based on collaboratemn automotive business models are
distinguished by the following characteristics:

They are business-need based.

They are agile and flexible.

They are designed to remove non-differentiatingcasile developing new
technologies that drive innovation into the vehicle

They are close to production.

They are driven by new and emerging leaders inditetr

The Vehicle-Infrastructure Initiative will benefitom the lessons learned from these ongoing
innovation efforts and could serve as the inittadus for planning and review of a partnership
between Michigan, the Michigan OEMs and other keynhers of the automotive industry. One
of the potential benefits of this partnership is titaw of federal funds to Michigan in support of
a VIl field operational test.

Automotive Consortia
One of the byproducts of Michigan’s automotive eegring leadership and the concentration of

automotive R&D resources in Michigan is a corollaoncentration of advanced automotive
consortia and innovative R&D relationships. Midmgs home to the Alliance of Automobile
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Manufacturers (the “Alliance”), a trade associatiormed in 1999 to serve as a lead advocacy
group for the automobile industry on a range ofligyiolicy issues with a special commitment
to improving the environment and motor vehicle safé he Alliance is open to all car and light
truck manufacturers and has the direct participadionine of these manufacturers (the BMW
Group, Chrysler, Ford Motor Company, General Matazda, Mitsubishi Motors, Porsche,
Toyota, and Volkswagen). Alliance members accoantrfore than 90 percent of vehicle sales
in the United States. Through the Alliance, thieomotive companies speak with one voice to
the public, government, and other interested patteaddress shared goals.

Michigan is also home to the United States CounciAutomotive Research (USCAR). While
Chrysler, Ford, and General Motors are fierce cditgre in the marketplace, they formed
USCAR in 1992 to provide an appropriate venue tokviogether on shared pre-competitive
technological and environmental concerns. The gb#iis industry association is to further
strengthen the technological base of the domestan#otive industry by leveraging the research
efforts of the companies in non-competitive areas.

The Crash Avoidance Metric Partnership is also eadered in Michigan. An important
element in the IVI program is a cooperative redeagreement between FHWA and the Crash
Avoidance Metrics Partnership (CAMP). CAMP is agarch partnership between Ford and GM
that creates a consortium with other car manufacsuand their first-tier suppliers for crash
avoidance research. There are currently four ptejeeing performed by CAMP: Enhanced
Digital Maps for Safety, Driver Workload Metricspiwvard Crash Warning, and Vehicle Safety
Communications. The CAMP offices are located imikagton Hills, Michigan; this proximity
suggests that by locating portions of the testriat CAMP in Oakland County, some of
CAMP'’s IVI research needs could be addressed. yidas, CAMP will be advancing the
deployment of intersection collision avoidance egst at the most hazardous signalized
intersections by developing and testing an intéisewiolation warning system. They are
cooperating with MDOT to create a test facilityhelp conduct research on gap assistance,
signal and stop sign violation with associated-t@stefit analysis and independent evaluation.
(For additional detail on CAMP and its activitisge Appendix B.)

The IVBSS program has awarded a $25 million coht@the University of Michigan
Transportation Research Institute (UMTRI). VisteBaton, AssistWare Technology, Honda

R&D Americas, Battelle and MDOT are partnering WitMTRI. This consortium will develop
and test a new, integrated crash warning systeafleet of 16 passenger cars and 10 heavy-duty
trucks. UMTRI will serve as the primary contractooprdinating the work of the partnership and
conducting the field experiments. The partners galitribute an additional $6.6 million.

The involvement of the University of Michigan an&K2P also offers an opportunity to test the
Cooperative Intersection Collision Avoidance Sysd@ICAS) developments that are
advancing the state-of-the-art for Vehicle Infrasture Integration. There are even more
opportunities for involvement in the Vehicle Inflagture Integration for Mobility programs
that emphasize adaptive traffic control, among oéapplications.
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Other Michigan consortia and related organizedcaaded technology efforts include the
Automotive Multimedia Interface Collaboration (AMI), University of Michigan
Transportation Research Institute (UMTRI), Intedig Transportation Systems Society of
Michigan (ITSmi), Commercial Vehicle Trade Assomat(CVTA), Center for Automotive
Research (CAR), Dedicated Short Range Communicé&RC) Industry Consortium,
Michigan Small Tech Association (MISTA), NextEner@martZones and Technology
Accelerators, Technology Tri-Corridor, US Army TaAktomotive and Armaments Command
(TACOM), U.S. Army Tank Automotive Research, Deysieent and Engineering Center
(TARDEC), and the National Automotive Center (NAC).

VIl Consortium

The VII Consortium offices are located in Michigaine membership directorate is composed
mostly of automotive industry representatives witfices in Michigan. The Vehicle
Infrastructure Integration Consortium (VIIC) wasrfeed in early 2005 by a group of light-duty
vehicle manufacturers to actively engage in thégiesesting and evaluation of a deployable
VII system for the U.S. To accomplish this evaloat the VIIC is working under a cooperative
agreement with the U.S. Department of TransponaidSDOT). All partners and contractors
are coordinating their evaluation activities witie tNational VII Coalition, which is ultimately
tasked with deciding, based on the information gegth during evaluation, whether to
recommend national deployment of a VII system.sTd@cision is expected to be made in late
2008.

The USDOT has contracted the development of the@arktand roadside equipment (RSE) to
Booz Allen Hamilton (BAH), and the development loéton-board electronics to the VIIC.
Figure 8 below represents the connection betweampgrin the VIIC.

Figure 8: Vehicle Infrastructure Integration Consortium
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In order for the USDOT to come to a decision toremend deployment of a VIl system
nationwide, a two-phase feasibility demonstratias heen planned. The responsibility for
delivering this demonstration is vested jointlymiooz Allen Hamilton (BAH) and the VIIC.

In general, BAH is responsible for design and dgmient of the network and roadside units and
VIIC is responsible for the design of the OBE. Teenonstration is planned in two phases:

a) Proof of Concept (POC) beginning January 2007
b) Field Operational Trial (FOT) beginning January 200

The responsibility for both POC and FOT is vestadtjy with BAH and VIIC. The associated
project timing is detailed in Figure 9.

Figure 9: VIIC Timeline of Tasks

Michigan Representative Mike Rogers is targetirgglii5 Caucus toward the next election and
the future highway bill to ensure that this larggstems perspective of VIl is anticipated and
addressed.

Automotive Fleet Vehicles

Perhaps most importantly, no other state can affdrigh a geographic concentration of

potential test vehicles. There are thousands toinaotive leased vehicles that arrive at Michigan
automotive company parking lots daily. Most of¢beehicles can be used by the automotive
companies as test platforms for new products. @tmeentration of potential test vehicles will
provide the necessary traffic densities to teseffectiveness and benefits of traffic management
and safety systems and offers the automotive corepam exceptional opportunity to monitor
the performance of a large number of vehicles refyotOne could speculate that, even without
national deployment, a Michigan deployment of aeless infrastructure that would support
close-to-continuous broadband remote diagnostiegdudmave continuing appeal to the
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automotive companies. Furthermore, other competiaigs will have difficulty demonstrating
both real-world urban, rural, and internationaldsrenvironments under a variety of weather
conditions.

Michigan’s Transportation Info-Structure

Michigan is committed to leading the wireless rexin. Counties, cities, and other
jurisdictions are deploying wireless technology angloring value-added ways to make this
expansion to transportation and other mobile appbos. Wireless Washtenaw is an exciting
new initiative for the Washtenaw community. Thelgior this project is to provide a wireless
network for the urban, suburban and rural settimg2007. Objectives include providing citizens
and visitors a pleasant, seamless wireless Intexprience; supporting economic
development; and improving the quality of life ilghtenaw County; serving as a model for
other communities to observe, learn from and us&kitiowledge gained to promote similar
services in their own communities; and providingp@del of cooperation and collaboration
between government, business and education. Tl partners for Wireless Washtenaw
include the University of Michigan, Washtenaw Cagyrie City of Ann Arbor, the Washtenaw
Development Council, the Washtenaw Intermediate8icDistrict, Eastern Michigan
University, and various local units of governments.

Similarly, Wireless Oakland is an initiative laurchby County Executive L. Brooks Patterson
that consists of three goals. The first goal iblamket the county's 910 square miles with
wireless internet service, with a portion of bandhiviavailable free to every person in Oakland
County. The second goal will directly address'tfigital-divide" that exists within Oakland
County and provide low-cost or no-cost PCs andrteldgy training to vulnerable population
groups. Finally, the third goal of the initiativelldevelop a Telecommunication and
Technology Planning Toolkit for Local Governmeritattsupports continued high-tech
investments in local government and promotes ttegyration of those investments with local
community character and quality of life.

Michigan’s Intelligent Transportation Systems

Michigan was one of the first states to test armpadl'S with an early investment in the
Michigan Intelligent Transportation Systems CeliifTSC) in Detroit and extend these traffic
management functions to Grand Rapids, in 2003.

MDOT currently manages a 180-mile freeway ITS sysie the greater Detroit area, covering
major freeways, including and within the 1-696/I22@ircumferential freeway system. The roots
of this system go back to the 1960s when surveilaand detection devices were installed on
several freeway segments in downtown Detroit. Hyrnid-1990s, the freeway management
system included 32 miles. A major expansion toak@in the late 1990s and included 148
miles of freeway and the development of a dedicapetations center located in downtown
Detroit. The most recent expansion provided aoli#i Variable Message Signs and cameras on
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approaches to Metro Airport, in support of the apgrof Metro’s new McNamara Terminal in
February, 2002. The Center houses MDOT personastractor personnel involved in both
operations and maintenance, and a Michigan StdteeHoispatch Center.

MDOT has a significant set of sensors and road sigasaging in locations throughout the
greater Detroit area. MDOT also has cooperativeeagents in place with local, county, and
other state agencies, including the Michigan Satiece, the Suburban Mobility Authority for
Regional Transportation (SMART), the Southeast Ngjah Council of Governments
(SEMCOG), the Road Commission for Oakland Coun@@¥&), the Detroit-Canada Tunnel
Corporation, and General Motors.

The Road Commission for Oakland County (RCOC) naamstthe freeway system in Oakland
County (north of Detroit) under contract to MDOTMyolving activities like plowing and fixing
potholes. They also maintain the traffic signateyn throughout Oakland County. The FAST-
TRAC operational field test helped outfit Oaklandu@ty with new adaptive traffic signals,
demonstrating the benefits of adaptive signal coattbn. Traffic moved more efficiently when
the signals were coordinated and planned for doeat demand. Furthermore, adaptive control
helps with managing traffic in response to majcaerdgs. Centralized signal monitoring and
management, enabling operators to change signiadgseat the central office, is an important
operational benefit of FAST-TRAC. This feature kcbalso help adjust traffic signals in
response to traffic diverted from the freeway duar incident.

FAST-TRAC also includes the use of video detecibmajor intersections. The video detection
system increases the flexibility of road managemestause the sensors can be repositioned in
response to modifications of the traffic contraml

As a result of FAST-TRAC and its aftermath, cemtesd and closed-loop control and electronic
surveillance systems have been installed at muaisiections along the major arterials in
Oakland County. RCOC maintains its own equipmi@ctuding 4 CCTV cameras and 450
intersections under SCATS and Autoscope (videojroonRCOC operators can also access one
camera at a time from MDOT’s 180 CCTV cameras, Abtoch are in Oakland County.

Adaptive signal control has reduced delay from &rtent to nearly 50 percent in some cases.
These improvements to traffic signal control systdrave also reduced fuel consumption
between 2 and 13 percent.

Michigan’s Emerging Telematics Industry

Perhaps the best example of how the business raadedesign environment is changing in the
automotive industry is in the area of telemati€glematics is the English language version of
the French word “telematique,” which was coined 78 to merge the French words
“telecommunications” and “informatique” and desestihe convergence of telecommunications
and information processing. The term has evolwent cecent years to refer primarily to
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automobile systems that combine wireless commupitaand on-board information processing
to assist or entertain the vehicle occupants.

While early telematics systems combined GPS saéthcking and wireless communications

for automatic roadside assistance and remote dstigepthe concept continues to evolve and
now includes navigation and route guidance, traffiormation that integrates dynamically with
route guidance features, multifunction multimediatems covering display-based entertainment,
Internet-based infotainment, and vehicle compufimgtions. Sometimes, telematics is further
defined as systems that have built-in terminalé aittomatic positioning and wireless network
capability. In most cases, telematics refers ¢ocitnvergence of mobile telecommunications
and information processing in cars.

Telematics offers a new value chain for delivegmgducts and services to the customer. The
car radio is evolving into a system with greatemoaunications and entertainment functionality.
Audio and navigation functions are becoming integgfanto a single entertainment unit along
with the possibility of PDA functionality, gamingdtures, and Internet connectivity. As
wireless data transfer rates increase, the highstraf hardware can be offset with server-based
applications. In devising a successful businesgahohe service providers must take into
account the customers’ views of the tradeoff betwaeurring the cost of in-vehicle hardware
and the airtime charge per byte. In this mode, niobile phone manufacturers and the wireless
card manufacturers will work with the network praders to offset the cost of the hardware. At
the present time, about 3 million vehicles, ouadbtal 220 million vehicles on U.S. roads, have
some form of telematics devices. It is predicteat,tby 2012, over half of the annual vehicle
production will be fitted with some form of eleatioc communications device.

Furthermore, services from data aggregation cardwaded to more than just the driver.

Automotive insurance companies can reduce insurarezgaiums if drivers allow them to
track vehicles to ensure the cars are meetingdsafieg criteria.

Remote vehicle diagnostic information can be tramsfl to the vehicle manufacturers to
help them assess the performance of new vehiclaghgooff the line and the
performance of aging vehicles relative to the maotuirer warrantee criteria.

Vehicles can be tracked anonymously and behavggregate as traffic probes to help
public traffic management agencies respond morektyuand effectively to incidents.

All of these, and similar services, will be intetg with the direct safety and information
services provided to the vehicle drivers; thesegrdted services will be combined with an
integrated customer payment structure to help lanld sustain the market.

The telematics supply chain includes telematicsufeanturers of hardware and products like
antennas, transmitters, and interfaces that helg aed receive wireless signals;
telecommunications service providers linking exigtwireless companies to permit seamless
nationwide access; telematics service providec®todinate all information and services
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delivered to the car Internet and their own datebalmternet service providers delivering web-
based services and the personalized informatidrdtineers want in their cars; and vehicle
location support to help locate the car’s posifamlocation-specific service provision. The full
telematics value chain includes information prasMisicontent aggregation, systems and software
development, service provision, wireless netwockent components, product distribution, and
the customer.

VIl and telematics offer Michigan a newly emergenyd growing high-tech industry where
Michigan companies have a competitive advantagausecof its large and unique automotive
research and engineering community. Michigan'siogn this program is intended to result not
only in improved traffic safety and transportatefficiency, but in advancing the state of the art
in this new industry. By focusing these effortdMichigan, we are attracting highly skilled,
highly educated workers, as well as retaining joltfie automotive technology fields. (See
Appendix F for an overview and history of the tesits industry. See Appendix G for a recent
article from the Wall Street Journal providing acigption of how things are currently standing
in the Telematics industry and a positive visiontfe future.)

Michigan’s Transportation Infrastructure

The Michigan Department of Transportation has egaged in infrastructure-related projects
with the automotive industry for decades. Thisyanbkkes sense because Detroit was the
birthplace of the North American automotive indystr

Construction started on Michigan’s Davison freedy8) in 1941; many historians say it was
the nation’s first freeway. It is more than a @ilence that most of Michigan’s early freeways
have names tied to the automotive industry inclgdidsel Ford (1-94), Walter P. Chrysler (I-
75), Walter Reuther (1-696), and Fisher (I-75) (egnfor the Fisher brothers).

The North American automotive industry would nelrave grown as fast or as large as it is
today without corresponding public investment ie thads and the national highway system.
Motor vehicles and road infrastructure emergedtipiover the last century as products of
complementary public and private commitments t@egtment, design, and deployment. The
value of each depended on the other. Together dm@nged the way of life in America and laid
the foundation for the most dominant economy invoeld.

The growth of the new connected vehicle industity dgpend on complementary and
coordinated investments, design, and deploymernthdit a wireless infrastructure the
connected vehicle has little value. Without corteéwehicles designed to a national standard
there is little need for a roadside wireless irtiiature. In fact, if one of the core user segsic
of Vehicle Infrastructure Integration is driver ef, then a high level of coordination and
collaboration is required.
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Michigan has a unique testing and deployment enument that supports the advancement of
VII. It has the largest international boarder sing in the United States, with the greatest
volume of commercial traffic crossing the U.S.-Cdamaorder. Michigan, therefore, offers a
significant opportunity to evaluate wireless Honmel&ecurity applications as a port and as a
border crossing.

Figure 10: International Freight and Border Crossing

International Freight Gateways
1998 Import/Export Tonnage
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[ 1998 Exports

Source: FHWA Freight Analysi$
Framework

While Michigan has the urban density that createsype of traffic congestion that will
generate and benefit from probe vehicle informatibalso has extensive rural areas that have
lower volumes of traffic and depend heavily on tstutraffic to Northern Michigan, the Upper
Peninsula, and all around the Great Lakes. Furtbey, Michigan is subject to weather
variations with extremes between humid heat anticazold that provide excellent test
conditions for roadside and in-vehicle equipmeat thust meet quality standards under all
weather and terrain conditions. Finally, Michigaas an extensive history of Intelligent
Transportation Systems (ITS) projects and fieldrapenal tests including: FAST-TRAC with
SCATS signals and Ali-Scout, DIRECT | & Il, SEMSIBMART, GLITS, and others.

MDOT is collaborating with counties and other logaisdictions to link VII efforts to the local
authority and technical integration of local intrasture, including local roads and traffic
signals. The Michigan VIl program envisions vebgthat will transmit alerts to traffic lights
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about vehicle location and speed, forcing the fightadapt to traffic demands. During rush
hour, cars would inform a traffic signal to alteetintervals between light changes. The signal
would then shorten the time the light is red amm@rg the time it's green, to process cars more
quickly. The idea is that, by the time the carchess the signal, the light would be green.

An adaptive traffic control system that uses rodelsideo image sensors is already in place
along the major corridors of Oakland County. TI@ASS deployment in Oakland County is the
largest adaptive traffic control system deploymarthe world. The new system would use
signals transmitted wirelessly directly from thdates to transceivers wired to the traffic lights.
Furthermore, the Road Commission for Oakland Cobatya state-of the art traffic management
center that shares information with the Michigatelligent Transportation Systems Center in
Detroit. Clearly, the new Highway Bill, SAFETEA-L@&mphasizes improvements to traffic
safety. This regional integration of advancedfitahanagement systems is supported by the
national ITS architecture and is just one more athge Michigan has to offer.

These and other advanced systems applicationdevikfit tremendously from Michigan’s
regionally connected traffic management infrastitest Michigan has a multi-jurisdictional
environment with regional operations organizatigg., South East Michigan Council of
Governments). Michigan has one of the most coatdohand advanced regional incident
management and response systems in the natiorro Metroit is involved in an FHWA
initiative to define how the sharing of transpadatoperations information can lead to safer,
more efficient regional transportation operatiofise Metro Detroit Traffic Incident
Management Coordinating Committee has already ksttald a basis for regional cooperation
through transportation operations. Building on thase, metro Detroit will chart a path of
voluntary cooperation over a broader range of partation operations activities, a step in
evolving to a Regional Transportation OperationgaDization.
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DEFINITIONS OF ACRONYMS

DIT -- Department of Information Technology

DLEG -- Department of Labor and Economic Growth
MEDC -- Michigan Economic Development Corporation
MSP -- Michigan State Police

MTP -- Michigan Transportation Partnership

OEM -- Original Equipment Manufacturer

POC -- Proof of Concept
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