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What is the American Center for Mobility? 
A not-for-profit, PPP 
national test facility 
• Product development, 

testing and validation 
• Lead and accelerate 

the identification and 
development of 
standards 

• Education and training of 
the workforce & public 

A USDOT- Designated Automated Vehicle Proving Ground 



The challenge is cross-disciplinary 
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Traditional Proving Ground     AV Proving Ground 



Standards across industries 

• International Standards Organization (ISO) 
TC 22 (Road Vehicles) and TC204 (ITS) 

• Institute of  Transportation Engineers (ITE) 
• American Association of  State Highway 

and Transportation Officials (AASHTO) 
• SAE 
• IEEE 
• GENIVI  
• Open Connectivity Foundation (OCF) 
• MirrorLink® 
• 5GAA 
• ETSI (European Telecommunications 

Standards Institute) 
• Connected Vehicle Trade Association 

(CVTA) 
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CAV cross-disciplinary challenge 
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• ITS-America and its V2I Coalition working 
groups 3 and 5 

• Transportation Research Board (TRB)-
Various Committees including NCHRP 
(National Cooperative Highway Research 
Program) 

• 3GPP 
• Telecommunications Industry Association 

(TIA) 
• International Telecommunications Union 

(ITU) 
• Consumer Electronics Association (CEA), 
• W3C 
• WiFi Alliance 
• … 



Actions:  Decomposing the tests 
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Component 

• Characterize capabilities 
• Defect rate 
• Physical interfaces 
• Messages & labeling 
• HMI  

Software 

• Validation 
• Lessons from aviation 
• Functional reliability 
• Quality & best practices (e.g. 

CMMI) 

System 

• Test / Evaluate the “driving 
task” 

• Inter-Operator and VRU 
interaction 

• Defining Scenarios: variables 
& patterns; assign acceptable 
ranges 

• Evaluating Scenarios: socially-
constructed “success” 

Objective outcomes 
Performance-oriented 

Subjective outcomes 
“Decision” -oriented 

Laboratory/Traditional Proving Ground                                           AV Proving Ground/ On-road 



ACM Standards Program 

6 

Scenario catalogue 

• Scenario definition 
• Cooperation: 
• Pegasus 
• Streetwise 
• ENABLE S3 

PG cooperation 

• DOT AVPG community of 
practice 

• International  co-od and 
participation in non-profit 
CAV PGs and consortia.  

• ICPGS 

Collaborating on 
development 

• Accelerate process with 
SME(s) and dedicated 
TechPM 
• SAE 
• IEEE 
• ITE 
• …. 

Test development 

Test methodologies and safety procedures that support the standardized test, verification, 
and validation of CAV performance against transportation scenarios 

 



Define scenarios 

Establish test 
methodologies, 
equipment, and 

safety procedures 

Create 
scenario 

catalogue 
Perform tests / 

collect data 

SDO, 
International, 
and Industry 
coordination 

Building a Scenario Catalogue 
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Data cloud architecture 

• Data format, frequency 
• “Real world” Proving 

ground data 
• On-road data 
• … 

• Targets & Infrastructure 
• Risk analysis & risk mitigation  
• Test, measurement, and safety equipt 
• Test procedures (technical performance 

& “decisions”) 
• …. 

• Data consolidation 
• Outcome-oriented 
• International collaboration 
• Industry buy-in 
• Proving ground acceleration 
• … 

• Data mining & analysis 
• Define elements & variables 
• Data ranges  
• Outcomes - define 

“acceptable decisions” 
• … 

• Use cases  
• Scenarios, variables, ranges 
• Test methods, equip’t, risk management 
• …. 

• Data ingestion 
• Access control 
• Analysis, mining, reporting, and anonymizing 
• …. 



Product development & validation:  
Structured combination of three methodologies 

Controlled track testing 

Simulation 

On-road testing & operation 

Safely validate sw and control; test 
interaction; fault injection / limit tests 

Test, apply fixes, and accumulate “miles;” 
examine impact of controllable variables 

Identify edge cases / evaluate performance 
& decisions in complex environments 
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Build Scenario 
Database 

Test Procedure 
Database 



More info at:  http://www.planetm.com/   

ACM 

Southeast Michigan Automotive Activity and  
the Smart Corridor 
Michigan is home to the 
largest concentration 
of automotive R&D 
and manufacturing in 
the world as well as the 
largest deployment of 
Vehicle to 
Infrastructure (V2I) 
technology in the 
United States. 
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http://www.planetm.com/


A new type of proving ground 
• Traditional proving grounds still req’d for vehicle development 

• e.g. ride & handling, braking, component test, etc. 

• AV Proving Ground 
• Real world physical environments  
• Infrastructure 
• Communications 
• Safely & consistently test scenarios 

• Investment through Public – Private Partnerships 
• Engagement across industry, academia, government 

• Test methodology and best practice collaboration 
• USDOT AVPG 
• ICPGS 
• International 3rd party non-profit PG consortium 
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Federally-designated AV proving grounds 
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Federally-designated AV proving grounds 
Build a community of practice: 

Data standards and usage 

Information and data sharing  

Best practices 

Lessons learnt 

Foster innovations 



Consortium of Internat’l 3rd Party Proving Grounds 
• ACM 
• ASTAZero 
• K-City 
• Singapore 
• … 
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Urban 
West 

(~20 acres) 

Urban 
East 

(~20 acres) Ru
ra

l W
es

t 

Rural East 

(~17 
acres) 

User-Defined 
Area (UDA) 

 
Grass Prairie 

Residential 

 
TBD 

Highway test 
environment 
• 2.4 mile loop 
• 1.5 mile arterial 
• 65-70mph 
• On and Off-ramps 
• Triple overpasses 
• Multiple merging 

scenarios 
• Surface color 

variation 
• Lane marking 
• Signage / gantries 
• 2/3/4/5 lanes 
• 700’ tunnel on 

bend 
• Lighting 
• Environmental 

simulation (tbd) 
• 300m, 500 radius 

bends 
• Multiple pull off 

areas w/ fibre 
optic link 

 

 
Real world test 
environments: 
• Highway 
• Urban  
• Rural  
• Off-road 
• Commercial  
• Residential  

Campus-
Operations: 
• Test Supt  
• Convening for 

Standards 
• Cybersec Lab  
• Education  
• Tech Park 

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

Yankee Air 
Museum 

Commercial 
(parking, docking, 

drive-thru, carwash,  
fueling, etc…) 

Off-Road / 
Two-track 

Westbound US-12 
decommissioned and turned 
over to ACM in 2017 



Facility Features 
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Tunnel and by-pass 
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Highway ramps and merges 
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Inter-urban arterial roadway 
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• 1.5 miles 
• Decommissioned 

section of US-12 
• 11’ lanes 
• Lane-width shoulders 
• Merge & diverge 

options 
• Gantries 
• Dynamic signage 

(2018) 

N
 



Tri-level overpasses 
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Facility Features 
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Washington, D.C. 

Recreating complicated real-world urban examples:  
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Recreating complicated real-world urban examples:  

Atlanta 
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Recreating complicated real-world urban examples:  

near Detroit, MI 
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Recreating complicated real-world urban examples:  

Indianapolis, IN 



Recreating complicated real-world urban examples:  
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Tampa, Florida 

Pedestrian 
crossings 

Road stripes 

Road surface 
color / material 

Parking/loading 
configurations 



ACM Academic Consortium 
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