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Connected & Automated Vehicles 
•  Connected and Automated 

Vehicle (CAV) technology will 
revolutionize transportation  

•  Can increase safety and mobility, and 
decrease energy use  

•  Significant technical and policy 
challenges remain to be solved 

•  Including standards, methods for safe 
testing, validation, and verification 

•  A combination of simulation, 
track testing, and on-road 
testing will be required 
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CAV Research & Product Development Needs 
•  Accelerated development of voluntary standards 
•  Accelerated product development & validation of CAV technology  
•  Verification and self-certification of CAV technology 
•  Development, testing, & validation of V2I and I2I applications & standards  
•  Research, testing & product development for: 

•  Crash avoidance & automation technology at high speeds and in urban environments 
•  V2X communication, including infrastructure and hand-held devices 
•  Automated operation on off-road, degraded, and unimproved surfaces 
•  DSRC device communication protocol and interfaces 
•  Cybersecurity measures and validation testing 
•  Automated freight, trucking and transit of materials 
•  Ground truth testing of automated vehicle safety technologies 
•  In-use monitoring of vehicles/devices in the field 
•  Internationally harmonized standards 
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Customer base 

4	



The American Center for Mobility    Willow Run, Ypsilanti, Michigan 

Cyber security

Fuel consumption

Alternative fuels

Alternative propulsion

Autonomous driving

Vehicle connectivity

Safety

Employment

Data privacy

Political

Oil price

Interest rate

Debt

Corporate earnings

Global economy

Energy cost

GDP

Economic

Workforce development

Retaining and attracting talent

Global workforce

Workplace demographics

Corporate social responsibility

Car sharing

Car ownership

Population growth

Urbanization

OEM 'services'

Social

Cyber security

Fuel consumption

Alternative fuels

Alternative propulsion

Autonomous driving

Connectivity

Safety

Energy efficiency

Complexity management

Data analytics

Knowledge

Lightweighting

Technology

Environmental accountability

Sustainability

Global warming

Environmental

Automotive Sector 
High Level Drivers

The drivers 

5	

Efficiency	
&		
Safety	
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What’s old is new again… 
The future as it was seen… 
1939 Futurama at the World 
Trade Fair in New York 
Vision for the 1960’s, safety 
with increased speed… 

6	

Source:	YouTube	
h0p://youtu.be/aIu6DTbYnog	

Starts	at	14:27	
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2016 automotive predictions 
Delphi and MobilEye to provide off-the-
shelf self-driving system by 2019 
Source: TheVerge, 2016-08-23 

Ford CEO announces fully 
autonomous vehicles for mobility 
services by 2021 
Source: Reuters, 2016-08-16 

Volkswagen expects first self driving 
cars on the market by 2019 
Source: Focus, 2016-04-23 

GM: Autonomous cars could be 
deployed by 2020 or sooner 
Source: Wall Street Journal, 2016-05-10 

 

BMW to launch autonomous iNext in 
2021 
Source: Elektrek, 2016-05-12 

Ford’s head of product development: 
autonomous vehicle on the market by 
2020 
Source: autonews, 2016-02-27 

Baidu’s Chief Scientist expects large 
number of self-driving cars on the road 
by 2019 
Source: Quora, 2016-01-29 
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Source:		h0p://www.driverless-future.com	
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2016 automotive predictions – alternative view 
Autonomous Cars of 2021 May Underwhelm 
Self-driving cars may be on the roads in five years time, but you’ll still need your 
driver's license. While Ford and BMW have promised fully autonomous cars by 2021, 
some researchers working in the field suggest that those first cars might underwhelm. 
"Probably what Ford would do to meet their 2021 milestone is have something 
that provides low-speed taxi service limited to certain roads," said Steven 
Shladover, of the University of California, to MIT Technology Review.  
So when can we expect a car that can take us from city center to countryside via the 
highway? "It ain’t going to be five years. The hype has gotten totally out of sync with 
reality," he added. 
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Source:		MIT	Technology	Review	
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The extremes 
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New	business	
models	

Mass	
produc:on	
deployment	
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Safety 
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Body	structures,	seat	belts,	crash	zones,	ABS,		
ESC,	air	bags,	ligh:ng…...	

Driver	distrac:on	
Blind	spot	detec:on	
Lane	departure	warning	
Driver	state	monitoring	
Lane	change	assistance	
V2x	
Adap:ve	cruise	control	
Pre	crash	safety	
Lane	keeping	assistance	system	
Advanced	driver	assistance	system	
Accident	alert	
Automated	driving	
Autonomous	driving	
Fault	detec:on	&	repor:ng	
SoMware	reliability	
Fail	safe	strategies	
Advanced	airbags	
ITS	
….......	
	

Source:		NHTSA	
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SME Automotive Sector Strategy 
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Key Vehicle Technology Trends 
With regard to safety, the need is to reduce the number of motor vehicle crash 
fatalities on US roadways. There were 32,675 fatalities from crashes on 
roadways during 2014, but the latest data from 2015 show an increase of ~9% 
based upon the same time period in the previous year.   
 
Different levels of vehicle connectivity, sensing and automation are being 
developed and introduced with the ultimate aim of full autonomous driving, which 
is speculated to be within the next 10 years, but for this to be deployed there are 
many issues beyond the technology that need to be resolved. 
 

 
Autonomous driving is current at the peak of inflated expectations according to 
the Gartner Hype curve, which comes with all the media coverage. Stop/start 
systems are currently in the ‘trough of disillusionment’ due to issues of recent 
applications and consumer education.  There are several safety related 
technologies that are in the ‘slope of enlightenment’ as they are linked to 
autonomous drive and are seen to add safety benefits and are close to 
production.  Related technologies are: 
 
• Vehicle sensor systems including radar, lidar 
• Vehicle connectivity at all levels, DSRC, 4G, 5G LTE 
 
With increased levels of connectivity, and the potential of vehicle hacking, 
cybersecurity is a major issue and currently standards and related technologies 
are being developed.  The issue of cybersecurity goes beyond the vehicle in the 
Automotive Sector and is at all levels of data exchange.  The manufacturing 
community is currently seen as an easier path for hackers to get into an 
organization and is a major area of growth. 
 

Autonomous vehicles have ‘peaked’ 
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Source:		Gartner	
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Propulsion systems, near and long term 
•  The use of down sized direct injection 

turbocharged gasoline engines are 
increasing  

•  Stop start systems which reduces the 
amount of engine idling time are being 
introduce  

•  The number of mild hybrid systems will 
increase followed by the introduction of 
48v systems 
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With the synergies of electrification, automation, and fleet transportation services, 
autonomous vehicle fleets will benefit from electric propulsion  

Source:		IHS	
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What’s in a name.. 
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Source:	LA	Times	
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What’s in a name.. Front crash prevention 
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Acura	 Collision	Mitigation	Braking	System	
		 Forward	Collision	Warning	
Audi	 Audi	pre	sense	front	
BMW	 Collision	Warning	with	Braking	Function	
		 Collision	Warning	with	City	Braking	Function	
Buick	 Automatic	Collision	Preparation	
		 Forward	Collision	Alert	
Cadillac	 Automatic	Collision	Preparation	
		 Forward	Collision	Alert	
Chevrolet	 Collision	Mitigation	Braking	
		 Forward	Collision	Alert	
Chrysler	 Full	Speed	Forward	Collision	Warning	Plus	
		 Full	Speed	Forward	Collision	Warning	with	Crash	Mitigation	
Dodge	 Forward	Collision	Warning	with	Crash	Mitigation	
		 Full	Speed	Forward	Collision	Warning	with	Crash	Mitigation	
Fiat	 Full	Speed	Forward	Collision	Warning	with	Active	Braking	
Honda	 Collision	Mitigation	Braking	System	
Hyundai	 Automatic	Emergency	Braking	
		 Autonomous	Emergency	Braking	
		 Forward	Collision	Warning	
Infiniti	 Forward	Collision	Warning	
		 Forward	Emergency	Braking	
		 Intelligent	Brake	Assist	
Jeep	 Forward	Collision	Warning	with	Crash	Mitigation	
		 Full	Speed	Forward	Collision	Warning	with	Active	Braking	
	

Lexus	 Advanced	Pre-Collision	System	
		 Pedestrian	Pre-Collision	System	
		 Pre-Collision	System	
Lincoln	 Pre-Collision	Assist	with	Pedestrian	Protection	
Mazda	 Forward	Obstruction	Warning	
		 Smart	Brake	Support	
		 Smart	City	Brake	Support	
Mercedes-
Benz	 Collision	Prevention	Assist	Plus	
		 Distronic	Plus	
		 Pre-Safe	Brake	
		 Standard	Collision	Prevention	Assist	Plus	
Mini	 Collision	Warning	with	City	Braking	Function	
Mitsubishi	 Forward	Collision	Mitigation	System	
Nissan	 Forward	Collision	Warning	
		 Forward	Emergency	Braking	
Subaru	 EyeSight	
Toyota	 Pedestrian	Pre-Collision	System	
		 Pre-Collision	System	
Volkswagen	 Autonomous	Emergency	Braking	
		 Forward	Collision	Warning	
		 Front	Assist	with	Autonomous	Emergency	Braking	
Volvo	 City	Safety	
	 Source:		IIHS	
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V2I Deployment Coalition 
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ITS America 2016 
Vehicle-To-Infrastructure (V2I) 

Deployment Coalition 
 
 

Jonathan Walker, P.E.  
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V2I Deployment Coalition Goals 

❑ To accomplish this role, the V2I Deployment Coalition has established 
initial goals: 

❑ Goal #1: Help to accelerate the deployment of V2I technologies 
at intersections where the majority of crashes and/or congestion 
occur; 

❑ Goal #2: Help to accelerate the deployment of V2I technologies to 
support end of queue warnings in locations with high rates of rear-
end collisions; 

❑ Goal #3: Help to accelerate the deployment of V2I technologies 
for work zone management; 

❑ Goal #4: Help to accelerate the deployment of V2I technologies 
for curve warning systems. 
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Vehicle connectivity 
•  The vehicle is a growing ‘thing’ in the internet of things 
•  Connected to vehicles, devices, infrastructure…. 
•  At the end of July AT&T reported that it had added 2.1 million new wireless lines to its 

total subscriber base in the previous quarter….. almost half were automobiles using 
built-in cellular technology to connect to the network Source:  Fast company 

•  …. Lurie (AT&T) references a survey that says that 75% of new cars will sport built-in 
connectivity by 2020. Source:  Fast company 

•  Gartner estimates that 250 million vehicles will be connected to the Internet by 2020, 
making cars a major element of the IoT and enabling and expanding automated 
driving capabilities. 

•  “.Connected cars can generate an eye-popping 25 gigabytes of data per hour, or 56 
megabytes per second..”  Source:  Equinix Analyst Day in June, FoMoCo’s manager of global network planning, 
Jack Wright 
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Vehicle data and trends 
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•  ~255M passenger vehicles registered 
•  Consumer Reports (www.consumerreports.org/) says the average life expectancy of 

a new vehicle these days is around 8 years or 150,000 miles. 
•  The typical car on the road in the U.S. is a record-high 11.5 years old, according to 

an IHS Automotive survey 
•  The number of vehicles that are 16 to 24 years old is 44 million 
•  The number of vehicles on the road that are at least 25 years old is about 14 million 
•  Americans are buying cars at an annualized rate of more than 17 million vehicles 

•  High potential for aftermarket products to accelerate deployment of vehicle 
connectivity safety related technologies 
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Who is on 1st? 
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Car	
•  CAFÉ	regulaVon	
•  Cheap	fuel	
•  Changing	buyer	
demographic	

•  Confused	mainstream	
buyer	

•  Price	of	safety?	

Truck	
•  PotenVal	5+%	
improvement	in	fe	

•  Skilled	driver	shortage	
•  DSRC	available	
•  Route	opVmizaVon	
•  LogisVcs	efficiency	
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ACM: An Opportunity 
•  To enable safe validation of CAV 

technology 
•  To ensure US global 

competitiveness 
•  To support the automotive 

industry in America  
•  To revitalize a hard-hit historic 

auto community 
•  To repurpose an iconic 

American facility as a center of 
innovation 

•  looking forward to the future….. 
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Sweden	-	AstaZero	

Spain	-	IDIADA	South	Korea	–	“K-City”	

China–	2-5	locaVons	

Japan	-	JARI	
US	-	ACM	

Other “auto” countries are building facilities 
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Why Michigan? 
•  Greatest concentration of the auto industry in the 

world 
•  Adjacent to university mobility initiatives 
•  Integrated with a forward-looking state DOT and 

government 
•  Unique site with both iconic and tangible qualities 

•  Surrounded by connected infrastructure 
•  Home of the Arsenal of Democracy 
•  Co-located with commercial airport to facilitate travel 

•  More mobility-related assets than any other region 

✪ MDOT	FaciliVes	 ★	LC	Member	HQ	or	Key	Facility	
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Latest MI Legislation 
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Detroit and Southeast Michigan's premier business news and information websiteDetroit and Southeast Michigan's premier business news and information website

Originally Published: September 07, 2016 1:11 PM   Modified: September 09, 2016 9:49 AM

Michigan Senate unanimously approves autonomousMichigan Senate unanimously approves autonomous

vehicle legislationvehicle legislation

4-bill package now moves to House for consideration4-bill package now moves to House for consideration

By Lindsay VanHulle

Photo by Michigan Economic Development Corp. The legislation authorizes in statute the planned American Center for Mobility,
shown in this rendering, at the former GM Willow Run facility in Ypsilanti Township.

LANSING — The state Senate on Wednesday unanimously approved legislation intended to help developers of self-driving cars in
Michigan.

The four-bill package, championed by lawmakers as the first of its kind, would allow autonomous vehicles to be driven on roads in
the state for any reason, not only while being tested. Supporters, including such automakers as General Motors Co. and Ford
Motor Co., say the legislation is necessary to establish Michigan as a leader in the nascent industry.

The bills each cleared the Senate 36-0 during the Legislature's first week back from summer recess. They move to the House for
consideration.

Among other things, the legislation would permit a computer system to act as the driver of a vehicle when the system is active,
extend liability protections to mechanics who work on automated vehicles and authorize in statute the planned American Center
for Mobility at the former GM Willow Run facility in Ypsilanti Township.
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Why Ann Arbor? 
•  Home of Mcity – 32-acre, purpose-

built connected vehicle research 
center 

•  Center of U.S. DOT V2X Safety 
Deployment 

•  Siemens First Center of Excellence 
for Intelligent Traffic Technology 

•  Piloted rollout of Maven, GM’s car 
sharing service 

•  Toyota Research Institute’s newest 
autonomous vehicle testing hub 

•  UM hosts TechLab, startup 
engagement program for UM 
engineering students 

•  Home of escar, the leading 
automotive cybersecurity conference 
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A non-profit testing and product development facility, 
designed to enable safe validation of CAV technology, and 

accelerate the development of voluntary standards 
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Funding and Organization Update 
•  Non-Profit corporations formed 

•  ACM will operate the facility and convene collaborations 
•  CEO named 
•  Board of Directors appointed 

•  State has formed Limited Partner to purchase & own the land 
•  Board of Directors appointed 

•  Letters of support from 32 companies 
•  Initial $3M funding secured from State of Michigan 
•  State proceeding with due diligence to purchase the land and 

convert public roads 
•  $17M Phase-1 funding approved by MSF 
•  Design work proceeding – gathering requirements 

DRAFT	-	CONFIDENTIAL	
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Charter Township of 
Ypsilanti

	
	
	
	
	
	
	
.	

Michigan.	Where	big	ideas	in	mobility	are	born	
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Current State 
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Proposed Future State 
Mcity		
site	size	

comparison	
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  Highway	Speed:	
2.5	mile	loop	
65-70mph	

2-5	parallel	lanes	
On-ramps	
Off-ramps	

	Double	overpasses	

Opera:ons:	
Tes:ng	Support	

Convening	for	Standards	
Cybersecurity	Lab	

Educa:on	
Technology	Park	

Urban:	
3x6	city	blocks	
Building	facades	

Programmable	signals	
Variable	ligh:ng	
6x6	intersec:on		

-with	50mph	access	

Commercial:	
6	lane	“boulevard”	

50+mph	
MI-leMs	

Network:	
•  DSRC	
•  4G	LTE	
•  5G	
•  Cloud	

Proposed Future State 

DRAFT	-	CONFIDENTIAL	
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Andrew Smart 
Chief Technical Officer 

The American Center for Mobility 
andrew.smart@acmwillowrun.org 

248.229.1209 
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