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Introduction and Facility Overview 


Advanced mobility technologies, including connected and automated vehicles, shared usage, connected road networks, and 


transportation-focused communication systems have the potential to significantly improve safety, mobility, energy efficiency 


and equity. To maximize these benefits, the technologies must be developed and verified in a way that ensures a focus on these 


advancements, and provides many stakeholders across numerous government and industry organizations an opportunity to work 


with and learn from each other in a coordinated manner. Specifically, the technology development requires the establishment of 


a network of testing facilities, proving grounds, campuses, roadways and other “tools” to achieve these goals.  


Facility Description 


The American Center for Mobility (ACM or the Center) is a non-profit innovation, testing and product development facility and 


proving ground for future mobility, designed to enable safe testing, validation, and self-certification of connected and automated 


vehicle (CAV) mobility technology, accelerate the development of voluntary standards, and provide educational opportunities. 


ACM incorporates a purpose-built test track environment directly integrated with active highway corridors and a combined 


corporate/academic technology park campus to facilitate effective government and industry collaboration and information 


sharing, as well as a focus on educating and developing the mobility workforce for the future.  


With $130M in direct or incorporated investment, and leveraging an additional $115M of regional assets, ACM is designed to be 


the premiere national proving ground for shared-use mobility and advanced automotive testing. Founded in early 2016, ACM is 


a non-profit joint initiative among the State of Michigan, including the Michigan Department of Transportation (MDOT) and 


Michigan Economic Development Corporation (MEDC), the University of Michigan (U-M), Business Leaders for Michigan 


(BLM), and Ann Arbor SPARK. ACM is strategically located in southeast Michigan and is recognized as a centerpiece of the 


state’s “Planet M” initiative representing the collective mobility efforts across the state defining Michigan as the global center of 


mobility. 


 


 


 


Facility Location 


A groundbreaking ceremony was held on November 21, 2016 at the ACM facility, encompassing more than 468 acres at the 


Willow Run site in Ypsilanti Township, between Detroit and Ann Arbor Michigan, including 115 acres of repurposed public 


road right-of-way. Willow Run has historic significance as both an economic hub for the region and as a center of innovation. 


Henry Ford applied principles of mass production at Willow Run in support of the allied effort in World War II, employing more 


than 40,000 people and producing an average of one B­24 Liberator bomber every 55 minutes. Willow Run was the iconic 


workplace of the real “Rosie the Riveter,” symbolic of the contributions made by women to the war effort. As this site once 


contributed to the innovative transformation of national defense, it now will contribute to the transformation of transportation 


and mobility for the future.  


The Center’s location in southeast Michigan is not only in the birthplace and current epicenter of the automotive industry, but 


also in the heart of a state that has an unparalleled concentration of industry resources, assets, and innovation. Michigan is 


ranked #1 nationally for the number of advanced automotive industry jobs and businesses, and #1 for the concentration of 


engineering talent (89,000 engineers). Michigan is home to 13 original equipment manufacturer (OEM) assembly plants, 35 


OEM component plants, and 375 automotive research and development facilities, including “tech industry” new entrants. A 


large number of these companies and facilities are very active in the development of CAV technology, and a significant amount  


of engineering expertise and assets are being applied to design, testing, and validation, through all stages of research and product 


development.  
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Project Partners 


ACM is a top priority of the State of Michigan, with strong support and a $37.5M direct investment from the Governor and 


many state agencies. ACM and MDOT, one of the country’s most progressive and innovative state transportation agencies, share 


common goals involving the safe, but rapid, deployment of connected and automated transportation technology to achieve 


significant benefits for the transportation system and society as a whole. MDOT and ACM have been working together on the 


concept and design of the facility, incorporating both public and private rights-of-way and assets to enable the creation of the 


facility, including a $17.5M direct investment from MDOT. The MEDC’s Michigan Strategic Fund (MSF) has invested $20M 


directly to ensure that the societal and economic benefits of this technology are achieved in a manner that serves and leverages 


the vast assets and expertise of this region. Ypsilanti Township is extremely supportive of this project, as it represents a powerful 


opportunity to revitalize a hard-hit community, with significant economic, education, and transportation-equity improvements 


for the public.  


BLM, including 80 of the largest businesses in the state, has made this facility one of their top priorities, and is providing 


guidance and leadership, as well as engaging in private investment efforts. There is strong demand for this facility amongst these 


industry partners, including numerous companies developing CAVs and their associated technologies, right now. Many of these 


have demonstrated their support and provided significant technical guidance and input on design, equipment, and operation. Ann 


Arbor SPARK, as the originating “spark” of this project, has been an invaluable foundational partner to ensure that this project 


meets the economic, community, educational, and business development goals of the State and Local Governments, and 


industrial sectors.  


ACM maintains a strategic partnership with U-M, a demonstrated leader in a wide variety of aspects of the technology, including 


transportation, engineering, law, public policy, business, urban design, amongst others. U-M has formed the Mobility 


Transformation Center (MTC), the premier consortium of industry and academia focused on pre-competitive research and 


education in all of the areas above, with over 70 member companies. MTC also manages Mcity, a first-of-its-kind purpose-built 


CAV test facility. In December, U-M’s Transportation Research Institute (UMTRI), with a 50-year history in automotive safety,  
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was awarded a $2.4M University Transportation Center (UTC) grant for connected and automated transportation that will 


explore advanced mobility policy design and community and public acceptance of self-driving vehicles.  


In addition to these foundational partners, ACM will be announcing in early January, 2017 a significant relationship with AT&T 


Mobility LLC - CONFIDENTIAL, including a direct investment to support the build-out and optimization of a cellular network 


and Internet of Things (IoT) infrastructure that will serve the facility, and meet the testing, research, and product development 


needs of industrial and government partners. ACM is also finalizing partnerships with other private entities who have expertise 


in designing, deploying, simulating, and operating test environments and tools and expects to have announcements in the first 


quarter of 2017, including additional significant private investment. 


Significant Features 


ACM’s capability to provide national and regional leadership in testing and deployment of CAV technologies is unparalleled in 


three keys respects: 1) the unique purpose-built design and capabilities of the facility: 2) ACM’s relationship and proximity to 


leaders in the automotive industry; and 3) ACM’s commitment to accelerating the development of CAV standards.  


ACM is a large-scale test facility that offers real-world track testing, simulation, and on-road testing at one location. To our 


knowledge, there is no other such test facility like it in the US. ACM, along with Mcity, will create a “matched pair” of facilities 


to span the required range of technology development from basic and applied research through product validation and 


certification. ACM’s design uniquely incorporates nine real-world representative testing environments, built over three phases, 


designed to address a wide range of variations of 37 NHTSA-identified fatal pre-crash scenarios, including variable but 


controllable critical near miss scenarios as shown in the Concept Design below: 
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Phase 1 – Operational by December 2017 


Highway Loop:  The Willow Run facility will include a 2.5 mile continuous highway speed loop to test real life 


scenarios, including straights, curves (standardized, fixed, and changing radius), elevation changes, varying lane 


configurations and widths, merging and exiting, bridges, underpasses, and tunnels. The testing speeds along this loop 


will vary between 50 and 75mph “posted speeds”, or higher in both clockwise and counter-clockwise directions. It will 


feature various two, three, and four lane configurations, all with representative geometry, surfaces, markings, guardrails, 


signage, lighting, etc. An additional and adjacent 1.3 mile straight/gently-curving roadway segment will complement the 


loop to simulate rural 55mph 2-way traffic. These will be capable of testing variable, critical, and failed-condition 


scenarios in a safe manner, including light and heavy/commercial vehicles.  


Public Road CAV Corridor on US-12:  ACM and 


MDOT will deploy a 3.2-mile public road corridor 


on US-12 Michigan Avenue with traffic signals and 


pedestrian and bicycle crossings, equipped with 


DSRC/Cellular ITS devices and data acquisition 


equipment, including all features necessary for 


testing and developing connected and automated 


vehicles and applications. Testers and users 


registered with the ACM facility will be able to 


transfer data directly to and from the ACM 


communications systems, as well as to and from 


MDOT’s DUAP ITS data system and V2X 


applications.    


  


Phase 2 - Operational by December 2018 


Urban: Urban scenario testing will be available with the capacity to simulate all conditions and mimic the visual and 


electromagnetic interference of actual buildings. The main street will allow for multiple lane layouts, and the capacity to 


test V2I and adaptive traffic control systems, as well as other applications. Pedestrian crossings, sidewalks, street 


lighting, traffic circles, roundabouts, a railway crossing, and other robotized road users (e.g. “balloon” target vehicles, 


bicycles, pedestrians) will complete these scenarios. The centerpiece of the urban section, and first constructed, will be a 


6-by-6 lane, 55mph surface street intersection developed specifically to accommodate numerous and variable critical 


and “near-miss” crash scenarios in a safe, variable, repeatable, and controllable manner.  


                   


User-Defined Configurable Safety Area:  This area will feature an open-slab safety testing space for users who want 


to define and create additional or unique conditions and scenarios, will be readily configurable with appropriate 


markings and equipment, will be wet-able for low-mu conditions, and will have two separate, but adjacent areas, one for 


light vehicles and one for heavy/commercial vehicles.  
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Phase 3 - Operational by December 2019  


Commercial:  The commercial area will feature commercial/retail area layouts, with a divided 55 mph boulevard, cross 


streets, driveways, and multiple different parking lot and garage layouts for both light and commercial/heavy vehicles 


and will accommodate critical commercial/freight vehicle scenarios, including parking, docking, maneuvering, 


unloading, and multi-modal interaction with light vehicles, rail, and even air modes, including UAVs.  


  


Suburban/Residential: The Suburban/Residential areas will feature typical residential road layouts, including 


residential geometries, roundabouts, traffic circles, cul-de-sacs, etc., simulating a mixed traffic environment and 


pedestrian proximity found in general residential neighborhoods in the United States.  


Rural: The Rural area will include multiple loops of rural roads of varying geometries, with curves, shoulders, 


markings, signs, elevation changes, minimal lighting, and a mixture of degraded surface conditions, unpaved surfaces, as 


well as rural vegetation and mature trees and water features. It incorporates multiple existing railroad grade crossings, 


including one signalized crossing that will be integrated into the test site layout. 


Off-Road: The Off-Road area will contain gravel and dirt road surfaces with significant vegetation, water features, and 


changes in elevation, and can accommodate other vehicles such as military, recreational, and light agricultural. 


Communications: ACM will incorporate a dedicated communications testing environment spanning the entire facility 


and portions of nearby public roads. Communication technologies, including DSRC, Wifi, GPS, 4G LTE cellular (Phase 


1), and eventually 5G infrastructure (later Phases), will be enabled for product and service testing and development. 


The ACM facility campus area will enable Community of Practice (CoP) gatherings, information sharing, and educational 


activities, anchored by a Convening Center, which will accommodate groups of up to 350 people, such as technical experts, 


testing engineers, visiting professionals, students, faculty, etc. It will also house ACM operations, as well as an emerging 


consortium of universities. The campus will include laboratory space, 52 garage/vehicle development facilities for both light and 


heavy/commercial vehicles, fueling, car wash, vehicle servicing and maintenance, etc, and will also allow colocation of future 


industry and government partners who want to construct and occupy their own development buildings or laboratories.  


Mandatory Selection Criteria 


1) Designated Safety Officer  


ACM has appointed Dr. Edward Straub, the Center’s Technical Program Director and Safety Compliance Officer, as 


Designated Safety Officer (DSO) with overall responsibility for safe facility and testing operations, including a 


comprehensive safety management plan. Dr. Straub will lead ACM’s participation in the CoP, including leadership and 


participation of its regular quarterly meetings of Safety Officers. Dr. Straub has direct experience in establishing, deploying, 


and operating automated vehicles, as well as significant general experience in automated ground vehicles. 
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2) Commitment to Sharing Safety Approaches and Data 


The American Center for Mobility’s core mission is to enable the safe development of automated vehicles as part of a future 


transportation system. To perform that mission, ACM commits to develop and share safety-related approaches, information, 


and data in both test facility design and test operations, as well as explore and create data sharing opportunities for non-


confidential, non-PI, testing and operation data, as part of a similarly-committed Community of Practice, while maintaining 


and protecting consumer privacy and manufacturer/tester confidentiality and security.  


ACM commits to working with other facilities, government agencies, academia, industry, and like-minded experts, to share 


best practices and innovations for testing operator safety, facility design concepts and details, facility operational best 


practices and lessons learned, data acquisition and analysis system concepts, and testing and analysis equipment best 


practices and standards. ACM will convene operators and designers of other test facilities to lead the effort in the formation 


of this Community of Practice. ACM will also involve standards organizations, such as Society of Automotive Engineers 


International (SAE), IEEE, ISO, NIST, ASTM, and others in these sharing discussions at the appropriate time, and will work 


with those bodies to enable voluntary standards as appropriate.  


HAVs present both challenges and opportunities regarding data and data sharing, requiring that a large amount of data and 


information be sensed, acquired, amalgamated, analyzed for rapid decision-making, and acted upon through control 


decisions and operational monitoring. This same data enables understanding of what is going right, or wrong, with an HAV, 


and if shared, provides an opportunity for many vehicles to learn from the experience of one. While data best-practices for 


HAVs are still under significant development by vehicle manufacturers, testers, suppliers, and service operators, generally, 


these data practices will likely include established processes for the collection of in-use event, incident, and vehicle 


information data for crashes, near crashes, malfunctions, degradations, failures, and unintended operation outside established 


operational domains. It is expected that this information will become extremely useful for vehicle development and 


operations activities as well as accident/event reconstruction purposes. 


ACM, through its ability and focus to convene technical experts, numerous automotive development users, and standards 


bodies will establish a user group to develop a uniform approach or voluntary standard to data sharing. While it is unlikely 


that any manufacturer or tester will share all of its vehicle and incident data, this user group will act to establish a process to 


share noteworthy scenarios, and to define a subset of data and data retrieval/access methods, that they can agree to share.  


In the event that ACM is conducting testing or collecting data on behalf of a government agency or public organization, 


ACM commits to making available all data as per the requirements of that agency or organization, subject to the protection 


of consumer privacy and security. ACM will fully protect consumer and public privacy and security, and will take steps to 


ensure that any data or information sharing activities do not violate, hinder, or compromise integrity of any consumer 


privacy/security agreements or arrangements put in place by manufacturers testers, agencies, public entities, or by ACM 


itself. Similarly, ACM commits to maintaining the confidentiality and security of proprietary confidential business 


information and data on behalf of its users, testers, and private partners. 


Proposed Contributions 


3) Automated Vehicle Program 


ACM’s automated vehicle program will focus on 3 activity 


pillars: testing/validating, standard setting, and education. CAV 


technology, including communication, infrastructure, and cyber 


security, is developing very rapidly. All three of these key 


“pillar” activities should be advanced simultaneously to ensure 


that the technology is developed to maximize safety, mobility, 


energy, transportation equity, and other benefits. 
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a. Testing and Validation 


ACM’s testing and validation capability is based on real-world representative testing environments designed to address a 


wide range of variations of pre-crash scenarios, including variable but controllable critical near miss scenarios. This 


testing is critical to the proper development and validation of CAV products and will serve AV developers’ needs for 


both hardware and software. ACM’s testing assets will also be critical to the work of government agencies and academic 


researchers collaborating on safety, mobility, and energy aspects of a CAV-based transportation system. 


ACM’s AV testing program includes three key complementary and fully integrated tools: Test-track and laboratory tests 


that validate the components, systems 


and full vehicles under realistic, 


variable, repeatable, and controlled 


conditions; on-road tests that verify 


the systems’ robustness in real life 


situations, including some that can’t 


be implemented, or even imagined, in 


the above tools; and detailed 


simulations, including roadway, 


traffic, vehicle, sensors, drivers, 


infrastructure, etc. that mathematically 


model the millions of technology and 


environmental variations. 


These testing tools and methodologies 


must be used in combination in an 


iterative fashion. Simulation results 


help prioritize and define the initial 


round of test-track tests. The test-track 


allows a safe, controllable, and repeatable environment for development of functionality in numerous scenarios, and 


provides sufficient confidence to begin on-road testing, but can never accommodate all scenarios. On-road testing 


provides identification and validation to real-world behavior, including unanticipated, key scenarios, but often does not 


allow repeatability, so key critical scenarios must be reproduced in simulation and track testing. This process must be 


rigorously planned and executed to validate artificial intelligence as a substitute for decades of experience of a human 


driver. These new methodologies are not yet defined, and are the subject of intense research. 


b. Standard Setting 


CAV technology is being developed and is advancing at a much faster rate than the standards process can accommodate. 


ACM’s partnerships with standards bodies will enable an accelerated process that will allow the standard setting experts 


to convene at ACM and participate in testing and demonstrations that inform the strategy, details, and ultimately 


decisions on the standards that are created. This is described in further detail below. 


c. Education 


As its third pillar, ACM will have a strong education component in collaboration with universities, community colleges, 


schools, and other organizations, who will offer a CAV curriculum to students, professionals and the workforce. Areas 


of learning will include hands-on testing and validating for both simulation and physical testing and applicable research, 


and communications, infrastructure, cyber mobility, energy use, and commercial vehicle operations.  


4) Leadership in National and Regional Mobility Challenges 


ACM is uniquely suited to provide regional, national, and international leadership for short-term and long-term efforts, 


through its focus on testing, standardization, education, and deployment of connected and automated technology.   


 


Controlled Track Testing 


Computer Simulation On-road Testing & Operation 
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a. Ability to Accelerate the Development of National Voluntary Standards 


Standards setting for safe CAV technologies is lagging compared to the rapid advance of technology. As already 


discussed, ACM will provide a unique venue to contemporaneously develop and validate standards in rapid cycles and 


serve as a convening center where industry and standards bodies can collaborate and accelerate the development of 


critical standards. 


 


 


 


 


 


 


 


 


 


 


In furtherance of this objective, ACM has entered into a Memorandum of Understanding (MOU) with the Society of 


Automotive Engineers (SAE) the core competency of which is voluntary consensus standards development. This is in 


line with the mission of ACM, which includes convening and accelerating the development of standards for the mobility 


ecosystem including CAVs, communication network and systems providers, and road and infrastructure systems.  


As part of the MOU, the parties agree to cooperate as follows: Identify technical areas requiring standards acceleration 


for development and deployment; identify methods, processes, organizations and business practices that will accelerate 


the development and deployment of voluntary technical standards; promote testing as a key element of standards 


development; jointly promote the acceleration of standards development with government agencies and key automotive 


stakeholders; identify future technical standards requiring validation and conformance testing; establish an ongoing 


exchange of information through respective organizational structures to provide a mechanism for identification of future 


testing requirements. 


b. Ability to Partner with National and Regional Stakeholders   


As noted in our introduction and throughout this proposal, Michigan is home to the U.S. auto industry, with more than 


70% of auto industry R&D located here and over 1.1 million (11%) of Michigan’s citizens employed by the automotive 


industry. The state leads the nation in patents relating to navigation and smart mobility, with over 25% of all automotive 


patents generated here, nearly three times as many as any other state.  


ACM has received enthusiastic support from the automotive industry and expressions of interest to use the facility once 


it is opened. To date, forty OEMs, Tier 1 suppliers, service providers, government bodies, and other organizations, have 


provided letters of support for ACM, including Ford, GM, Toyota, Delphi, and Bosch; many of these companies helped 


to design the features of the facility to meet their needs and requirements. 


Southeast Michigan is also an international hub for the automotive industry. In 2015, Michigan was ranked No. 1 in 


North America’s auto sector, producing nearly 2.4 million vehicles, while Ontario was a very close second, producing 


2.25 million. In 2016, the Governor of Michigan and Premier of Ontario signed an agreement to cooperate and support 


innovation in the Michigan – Ontario cluster, and Ontario is fully supportive of ACM’s proposal to be named a 


designated proving ground. 


Regulation 


Technical Expertise  


Voluntary Standards 


 


 


 
ACM Proving Grounds accelerates this process 
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In addition, ACM is working with the State of Michigan to form three co-located, state-of-the-art cyber labs that will 


contribute to setting best practices and standards, enable industry and government to improve the common 


understanding of cybersecurity issues, mitigations, and countermeasures and provide educational opportunities. The 


CyberMobility Lab will connect to a communications network to evaluate system-level test scenarios that are well 


beyond simple lab tests, and also includes simulation capability to create a virtual vehicle network to assess ECUs in 


accelerated development processes. The Cyber Analytic Center will collaborate with Auto ISAC, federal partners, and 


other stakeholders to review results from test and validation exercises to fuse vulnerability and mitigation data 


discovered in the real-world test environment at ACM. The Cyber Learning Center will contribute to standards setting 


and host educational opportunities including hands-on training and curricula. These labs will have multi-modal 


capability, including light and heavy ground vehicles, rail, and air. ACM is collaborating with Merit Network’s Regional 


Cybersecurity Education Collaboration (RCEC), which is collaboration amongst key universities and private sector 


partners to build a workforce, prepare industries, and establish public/private partnerships. 


5) Contributing to the Community of Practice  


 


ACM will lead the formation of a specific Community of Practice focused on safe CAV testing, as a proposed subgroup of 


the International Committee for Proving Ground Safety (ICPGS) established to enable the rapid sharing of information, best 


practices, and data including the following aspects: Best safety practices specific to CAV testing, including vehicles, 


infrastructure and communication; driver training (remote and in vehicle); safe conduct of testing and operations; safety 


management plans and protocols; common safety incident reporting protocol; and common data format and agreement to 


share non-proprietary/non-confidential data. It is proposed that in addition to members of ICPGS, certain subject matter 


experts (SMEs) be engaged from road infrastructure and telecommunications to further accelerate the rate of learning. 


 


6) Working Relationship with USDOT Research Programs  


 


ACM works closely with researchers and policy makers at USDOT, and across multiple agencies, to define strategies, 


research needs and approaches, priorities, and action plans to ensure the safe deployment of HAVs. ACM has contributed 


substantially to technical and policy discussions and analyses regarding the operation of connected and highly automated 


vehicles in both closed test track and public road environments, including the Federal AV Policy. As a leader in the CoP, 


ACM will continue to maintain a very positive and collaborative working relationship with USDOT and its relevant 


multimodal research offices including but not limited to OST-R and the ITS-JPO, NHTSA, FHWA, FMCSA and the 


Secretary’s Advisory Committee on Automation in Transportation.  


The University of Michigan, ACM’s founding partner, has proven itself a pre-eminent leader in transportation safety 


research for over 50 years, and maintains significant research programs for USDOT, including numerous programs on CAV 


and driver assistance technology and data. ACM will continue to leverage this partnership to provide valuable collaboration 


with USDOT. 


Commitment to Safety 


7) Safety Management Plan 


ACM’s core mission is to enable the safe development of automated vehicles as part of a future transportation system. ACM, 


working with its experienced partners, is developing a comprehensive and robust safety management plan that addresses all 


of the components required to manage test environments, test vehicles and fuel types, driver/tester training and certification, 


as well as develop rules for proving ground access and control and requirements for vehicle inspection and secure anchoring 


of any data collection or analysis equipment. Safety teams will be established to guarantee the safety of the users and address 


emergencies; accident response procedures will detail all aspects of detection, communication, investigation, and reporting 


of accidents. 
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8) Specific Safety Considerations 


ACM will employ a team of dedicated and trained personnel committed to the safe operations of the test facility, including 


an emergency response team, a controller (dispatcher) who will manage and control traffic on test grounds to ensure 


compliance with the facility rules and regulations, and a track supervisor who will monitor the grounds to ensure all users 


are observing the rules and regulations of the test facility.  


For public road testing, in addition to ensuring adherence to the USDOT AV Policy, ACM is leveraging decades of 


experience of its operating partner in preparing a complete protocol for AV road-worthiness, and procedures for both 


vehicles and drivers in performing AV testing on public roads. To ensure safety for testers and other road users, applicants 


will be required to provide a technical description of the vehicle characteristics, the tests that it would like to perform on the 


public road, and the functionalities that it will test. Routine inspection of the vehicle will include external projections, 


interior space, condition of wheels or fastening of instrumentation/ballast, de-identification, exterior, engine bay, interior, 


wheels, and underbody. Depending on the functionalities to be tested and test conditions, initial dynamic validation may 


include testing the vehicle to ensure that the driver can always override the automated mode; validating the brakes to ensure 


that it functions without automated mode; validating longitudinal and lateral control functions; and validating road sign 


recognition/detection/knowledge and corresponding compliance 


Research, Application, and Data Sharing 


9) Regional Solutions for Improved Mobility 


The U.S. is transitioning from an ownership-centric society to one of a sharing—rides, offices, homes. Michigan is leading 


this transformation, and automated intelligent vehicles and infrastructure in a connected environment are just the start. ACM, 


partnering with the MDOT, is well-positioned to provide extremely effective AV solutions for the broader region, as well as 


the U.S. as a whole. Unlike other potential test sites, ACM is advantageously located within the single largest available CAV 


& ITS network in the country. ACM is located within 8 miles of UMTRI which hosts the largest single V2X deployment 


within the Ann Arbor Safety Pilot environment, and Mcity a 32-acre CAV research facility on the UM campus which has 


been operational since July 2015 ($37M asset value combined).   


MDOT and General Motors have established a Smart Corridor partnership in southeast Michigan centered around a base 


120-mile highway loop, encompassing several active federal V2I test beds and state deployments, and has committed to 


expand through further infrastructure deployment. MDOT has also deployed a network of 104 DSRC roadside units and 


other ITS equipment along with fiber-equipped instrumented corridors ($18M value). ACM is intentionally located within 


the footprint of this designated Smart Corridor, which allows ACM the ability to effectively integrate into this Smart 


Corridor environment and expand their testing and validation capabilities well beyond the 468-acre site. ACM is also nearby 


other test beds, including the USDOT's test bed in Oakland County and the deployment in the City of Detroit. 


On December 9, 2016, the Governor of Michigan signed into law CAV legislation that opens up the entire transportation 


network in the State of Michigan to CAV operations. This entire roadway network, totaling 279,935 miles, can now legally 


be utilized for operations and subsequently available to advance CAV testing and validation activities.  


MDOT's connected vehicle vision over many years of sustained investment encompasses communities outside of the 


metropolitan Detroit area, resulting in “connected regions” and a “connected state.” This vision is shared at both regional 


and national levels which is demonstrated through continued support and partnership with the USDOT and partner states in 


the AASHTO and the V2I Coalition. 


ACM is working with other significant and influential partners and other assets in the region, including mobility service 


providers, the Wayne County Airport Authority (WCAA) and the Norfolk Southern Railway. WCAA, which operates the 


Willow Run Airport, is pursuing a sub-license to test UAVs from Griffiss International Airport in N.Y., one of six FAA 


designated UAS Test Sites in the U.S. ACM believes that there is no such test facility in the United States that has the 


capability for such intermodal testing in a real-world environment.  
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10) Research and Extension Resources 


Given its location to and relationships with the automotive industry and academic communities, ACM has extensive 


resources available to facilitate research development and CAV advancements in the automotive industry. ACM also has 


access to a network of 15 universities and colleges, many of which have nationally ranked undergraduate engineering 


programs and four of which also have nationally ranked graduate programs. Many of these universities and colleges have 


research programs in CAV. Three of these universities – the University of Michigan, Michigan State, and Wayne State – 


form the University Research Corridor (URC) which plays a direct role in automotive innovation by spending over $60M 


annually on auto-related R&D. Washtenaw Community College has a very robust automotive program training the technical 


workforce of tomorrow, as well as providing ongoing professional education programs. ACM is forming a consortium of 


universities which will be resident on ACM campus and will identify, conduct, and disseminate basic and applied research 


that aligns with ACM’s mission.  


A key university partner is the University of Michigan which conducts research in many areas of CAV research including 


engineering, robotics, and big data, and houses the Michigan Transformation Center which operates Mcity, a simulated 


urban and suburban environment for CAV testing that was built on 32 acres at the University of Michigan in 2015. With a 


shared mission of CAV testing, and complementary but varied programs, research can be shared and benefit both test 


facilities.  


In addition, ACM is reaching out to other universities in Michigan and other states, including Michigan Technological 


University, Kettering University, Ohio State University, Carnegie Mellon University, Texas A&M University, and others, to 


begin the discussion on how these top-tier schools can work together around key topics for CAV research, including 


cybersecurity, simulation, data collection and analysis, and others. 


11) Disseminating Results through Education Program 


ACM is committed to disseminating the non-proprietary/non-confidential results of CAV research undertaken at the proving 


ground in a systematic manner – through the Community of Practice as described above, as well as conferences, papers, 


regular technical briefs, and other methods. Moreover, ACM will collaborate with SAE to host an annual international 


mobility conference where results of R&D projects are shared with a variety of industry, academia, and government 


participants. ACM’s education partners together with industry will provide avenues for educating researchers, professionals, 


the workforce, and students of the testing and advancements in CAV developments. 


12) Open Data and Sharing 


As described above, ACM commits to develop and share safety-related approaches, information, and data in both test 


facility design and test operations, as well as explore and create data sharing opportunities for non-confidential, non-PI, 


testing and operation data, including performance metrics and objective test results, as part of a similarly-committed CoP, 


while maintaining and protecting consumer privacy and manufacturer/tester confidentiality and security.  


Demonstrated Investments 


13) Capital Improvements 


The State of Michigan has committed $37.5M to the ACM facility, including $20M received $20M from the State of 


Michigan via its Michigan Strategic Fund, and $17.5M from MDOT. On November 4, 2016, ACM acquired rights to the 


property under a 35-year ground lease, with options for multiple 50-year extensions. These state investments will fully fund 


the construction of the first phase of the test facility, scheduled to begin in April 2017. Pre-construction site preparation and 


rehabilitation is already underway. MDOT’s investment will repurpose US-12 to convert the eastbound lanes to a bi-


directional roadway and to incorporate the westbound lanes into ACM’s highway loop. MDOT and Washtenaw County are 


dedicating a 115-acre portion of decommissioned public road rights of way and associated facilities for use in the highway 


environment. Based on MDOT calculations, it is estimated that the existing total infrastructure assets including the multi-


lane roadways, two tri-level structures, a pump station, overhead sign structures, and right of way property available to 


establish physical separation, screening, and other support features within the ACM testing environment represent $88M in 


construction value. ACM has also secured $4M in private funding, with more announcements expected in Q1 2017. 
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14) Proving Ground Authorization 


The State of Michigan Legislature and Governor enacted legislation, signed into law by the Governor on December 9, 2016, 


specifically establishing Mobility Centers, including ACM, and authorizing its focus on the safe testing and validating of 


CAVs. This approach reduces and removes many significant legal barriers to the testing and operation of automated vehicles 


in Michigan, making it the most progressive in the United States and includes expanding the AV operational footprint to 


include all 279,357 miles of public streets and highways. The law, which complements the Federal AV Policy, also allows 


vehicle “platooning,” provides for shared mobility by permitting on-demand automated vehicle networks to link passengers 


and various forms of transportation with automated vehicles, and includes cyber security provisions that target and penalize 


abuses of automated technology for mischief or more serious public safety situations. Finally, it includes the creation of the 


Council on Future Mobility to continually update policy makers on future changes needed to remove regulatory barriers.  


15) Feasibility Testing and Deployment 


Testing has not yet begun at the ACM facility, as construction phasing dictates that the site preparation work must be 


undertaken and completed before constructing the purpose-built environments and surfaces. Nonetheless, ACM has already 


been approached with multiple requests to begin testing on the site by companies conducting active AV development in 


Michigan and other locations around the U.S. This shows the strong demand for the concept, capabilities, and location of 


this proving ground. 


Readiness 


16) Facility Timetable 


ACM will open for operation during or before December, 2017, and has sufficient funds to complete that milestone. Phases 


2 & 3 come online as described above. Both the closing on the Willow Run property and the official groundbreaking 


ceremony took place in November, 2016. All key milestones in the acquisition of the property and the design and 


construction of the test facility have been met, and in most cases exceeded. 


17) Multiple Users and Data Sharing 


ACM is a multi-user, equal access, test facility. For highly sensitive testing, a user may reserve the entire facility. In most 


cases, a user will reserve exclusive use of a specific environment or elect to share a specific environment, or conduct 


interoperable testing concurrently with other users. 


ACM’s to-be-announced operating partner is a recognized world-leader, with 20 years of experience in managing its track 


facility where, on average, a total of 95 vehicles per day were tested, a maximum of 250 vehicles per day and a maximum of 


110 vehicles at one time. The safety of all users will be controlled using a highly instrumented transponder system that 


monitors activities of all users. 


ACM’s data-sharing approach is described above, and users have the option to share all or portions of their data.  


18) Designated Point of Contact 


ACM has a talented and diverse team of accomplished professionals, including over 150 years of combined experience in 


automotive research, design, testing, validation, safety, standards, regulations, manufacturing, deployment, convening, 


business development, university research, technology transfer, transportation, communications, business operations, etc.  


The Designated Point of Contact is: 


John Maddox, President & CEO, American Center for Mobility 


860 Willow Run Airport, Ypsilanti, Michigan 48198 


john.maddox@acmwillowrun.org  (734) 358-3307 


 


 


 


 



mailto:john.maddox@acmwillowrun.org
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19) Community Input for Use of Public Roads 


ACM is engaged with many community leaders including representatives of Ypsilanti Township, Washtenaw County, 


Wayne County, and the City of Ypsilanti, amongst others, all of whom are very strong supporters of ACM’s development. 


The creation of the Center has tremendous economic value for Ypsilanti Township which has been hard hit by the loss of 


tens of thousands of jobs and a drop in its tax base by 38%. The creation of this technology hub has brought interested 


companies wanting to locate near ACM and has significantly increased the real estate value of the properties in the area. 


Township Supervisor Stumbo has stated that, “ACM is making our future bright, breathing life into an area that was dead.” 


In September of this year, MDOT organized an open house to share with the community the scope of the project and to 


answer any questions and address any concerns community participants may have in response to the developments in the 


area. Members of the ACM were present to support MDOT’s efforts. Comments were collected from the residents, all of 


which were evaluated and considered for incorporation into the project scope and design. A number of significant changes 


related to safety, especially pedestrians and bicyclists, were made to MDOT’s project based on the collective comments 


from the public including the modification of the intersection at US-12 and Dorset Road which has been the location of a 


number of fatalities over the years.  


To facilitate continued community input, ACM has created a Community Advisory Committee (CAC), co-chaired by the 


President and CEO of the MEDC and the Supervisor of Ypsilanti Township. Comprised of 13 members representing various 


constituents and business leaders, the Committee is a venue for discussion and exchange through which ACM will provide 


updates to the members on its development and activities, and address any issues and concerns.   


In developing the site, ACM is working closely and collaborating with many government agencies including the USEPA, 


State DEQ, Washtenaw County Water Resources Commission, and the Ypsilanti Community Utility Authority. The 


redevelopment will vastly improve the environmental conditions on the site, transforming it from a contaminated property 


into a world class, state of the art CAV test facility and technology hub that will bolster the entire region and the U.S. 


Moreover, ACM believes that its core mission and activities in the testing and validating of CAVs will transform personal  


and commercial mobility for the U.S., which will offer new options and alternative modes of transportation to all people, 


regardless of their financial situation.  


Adherence to Laws, Regulations, and Federal Policy 


20) Adherence to Laws and Regulations 


All vehicles, communication devices, traffic operation devices, and traffic control systems and devices, as well as the facility 


itself, will be operated and equipped in a way that meets all applicable local, state, and federal laws, as well as ensures 


safety.  


As part of the development of Mcity, the U-M Law School has conducted a very thorough legal study regarding a wide 


range of legal aspects of CAV testing and operations in test facility and multi-state on-road environments. ACM is 


incorporating those findings in establishing operational strategies, policies and procedures, as well as incorporating 
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significant lessons learned from the operation of Mcity. ACM is committed to remain engaged in pioneering discussions and 


to continue contributing to policy-setting efforts regarding the inevitability of newly arising issues and requirements.  


ACM will require that all registered facility users who are performing AV testing or operations on the public road portions 


of the ACM facility, and are registered as using ACM’s on-road data systems, show evidence that they comply with the 


State of Michigan’s laws for the safe design, development, testing, and operation of automated vehicles. In most cases, the 


presence of a Michigan Manufacturers Plate (M-Plate) will be evidence of satisfaction of that requirement. In rare cases on 


the closed portion of the test facility, where compliance is unknown or not clear, perhaps due inherently to the design or 


nature of the vehicle, ACM will require evidence from the tester(s) that they ensure that safe testing operations, including the 


requirement for thorough safety case documentation, including reasons for not fully or specifically conforming to any state 


or local requirements, if any. 


21) Adherence to USDOT AV Policy: Accelerating the Next Revolution in Roadway Safety 


ACM has contributed substantially to numerous technical and policy discussions and analyses regarding the Federal AV 


Policy specifically, including providing input and comment on operation of connected and highly automated vehicles in both 


closed test track and public road environments. ACM is incorporating those discussions and concepts in establishing 


operational strategies, policies and procedures for all portions of the facility. Specifically, per the four major subsections of 


the Policy: 


a. Vehicle Performance Guidance for Automated Vehicles 


ACM will require that all registered facility users who are performing L3-L5 vehicle testing or operations on the public 


road portions of the ACM facility, and are registered as using ACM’s on-road data systems, must show evidence that 


they have filed with NHTSA the appropriate 15-point Safety Assessment Letter for the safe design, development, 


testing, and deployment of highly automated vehicles, and that they self-certify that the vehicles meet all applicable 


FMVSS or have an appropriate exemption from NHTSA. ACM will accept a sworn statement from the testing company 


or organization as evidence of submittal of this information, and will follow these procedures if and when ACM itself 


conducts such tests. 


b. Model State Policy 


As stated above, all vehicles will be operated and equipped in a way that meets all applicable local, state, and federal 


laws, including Michigan’s newly enacted automated vehicle laws, which are in complete concert with the USDOT 


Federal Model State Policy.  


Additionally, ACM will be well-positioned to perform research, testing and educational programs around other aspects 


of AVs, such as licensing, registration, enforcement, infrastructure design, markings, operations, and maintenance, 


which is also in concert with the concepts laid out in the Policy. ACM has expressed strong interest to the State of 


Michigan to participate in its Council for Future Mobility, and intends to continue to work collaboratively through that 


body and other national-level bodies. 


Lastly, ACM and the State of Michigan are in initial discussions with the Canadian and Ontario governments to begin to 


strategize on how the ACM facility and other Michigan-based assets might be utilized to create a coordinated approach 


to AV policy, testing, and operation across the international border. 


c. Current Regulatory Tools 


ACM believes that the current suite of NHTSA’s and USDOT’s regulatory tools have proven to be very effective over 


the last 50 years, as evidenced by the steady improvement in vehicle safety over that period. ACM is committed to 


providing a facility for the full utilization of those existing tools, including the capability for research, testing, 


development (vehicle, interpretations, and regulations themselves), petitions, benefits estimation, self-certification, and 


compliance and enforcement, and others. The ACM facility will be well-positioned to conduct rapid, but thorough, 


testing in support of any of NHTSA’s regulatory activities, and especially those that include a collaboration with ACM 


industrial partners.  
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d. Modern Regulatory Tools 


ACM is committed to researching, testing, developing, and providing a new and complementary set of tools to industry, 


academia, and USDOT itself to ensure safe validation of AV technology. ACM believes that USDOT is correct that new 


tools, including closed test facilities, on-road, and simulation, must be explored and implemented to properly ensure safe 


deployment of HAVs, and that research efforts will be a critical and necessary first step towards any regulatory action. 


ACM believes that this facility will be instrumental in developing and providing those new tools, including new test 


methodologies, procedures (including variable), equipment, functional safety approaches, risk-mitigation strategies, 


data-collection and reporting, knowledge and data-sharing regimes, and certification regimes, amongst others. 


ACM fully supports the establishment of a network of experts and commits to providing engaged expertise through 


comments, meetings, workshops, and more formal activities including volunteered participation in an expert committee. 


In addition, the ACM facility will serve a very important purpose to educate the current and next generation of 


engineers, policy-makers, lawyers, and strategists and, in league with a consortium of universities and community 


colleges, will develop a curriculum to ensure that expertise is generated and available for hiring or appointment 


throughout industry, government, and academia. ACM is also interested in exploring possibilities for resident engineers, 


from government or industry, to be stationed at our facility to effectuate that collaboration. 


 Summary 


The American Center for Mobility is a national-scale proving ground facility dedicated to innovation, testing product 


development, education, standardization, and certification for future mobility. ACM incorporates a unique purpose-built test 


track environment directly integrated with active highway corridors and a combined corporate/academic technology park 


campus to facilitate effective collaboration and information sharing, as well as a focus on educating and developing the mobility 


workforce for the future.  


ACM is strategically located in southeast Michigan and is recognized as a centerpiece of the state’s “Planet M” initiative 


representing the collective mobility efforts across the state defining Michigan as the global center of mobility. The State of 


Michigan has invested $37.5M to date and has committed another $88M of repurposed transportation assets. Private companies 


are now beginning to invest. 


ACM will serve as a powerful national asset for government, industry, and academia to ensure the safe development and 


deployment of Connected and Automated Mobility technologies in a way that delivers on the promise for improvements in 


safety, mobility, energy use, equity, and economic competitiveness. 
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Introduction 
A team lead by Argonne National Laboratory and in collaboration with the Illinois Department of 
Transportation (IDOT), the Illinois State Toll Highway Authority (Illinois Tollway), and Pace Suburban Bus 
Service are seeking to have the US Department of Transportation designate the Argonne campus and 
supplementary highway corridors (discussed in the body of this proposal) as a USDOT Automated 
Vehicle Proving Ground. This connected network of highway corridors and a closed campus testing 
facility would be identified collectively as the Argonne-Illinois Multi-modal Automated Freight and 
Mobility Testbed. The proposal seeks to combine the broad range of facilities and capabilities 
contributed by the various team members to create a forward-looking testbed and research corridor 
that can be used to help in the safe and effective development of Connected and Automated Vehicle 
(CAV) technologies, ranging from fully automated light and medium/heavy duty vehicles, including 
buses, to prototype sensors and algorithms, to be integrated into preexisting automated vehicle 
automation/connectivity package. 


Participant Overview 


Argonne National Laboratory 
Argonne National Laboratory (https://www.anl.gov/) is a multidisciplinary science and engineering 
research center, where talented scientists and engineers work together to answer the biggest questions 
facing humanity, from how to obtain affordable clean energy to protecting ourselves and our 
environment. Specific to the capabilities required across a range of CAV technology development tasks, 
highlighted research capabilities available at Argonne include: 


 Large-Scale User Facilities/Advanced Instrumentation 


 Applied Mathematics 


 Advanced Computer Science, Visualization, and Data 


 Applied Materials Science and Engineering 


 Systems Engineering and Integration 


 Cybersecurity 


Argonne’s Center for Transportation Research (CTR) provides innovative solutions to challenges 
involving fuel efficiency, emissions, durability, safety, design and operating efficiency, petroleum 
dependence, interoperability, compatibility and codes/standards compliance and harmonization. The 
CTR is home to a well-balanced transportation research program staffed by world-class researchers and 
engineers, who are well known in the technical community and within industry, and are supported by 
the finest experimental facilities and high-performance computer modeling capabilities. 


Illinois Department of Transportation 
Illinois is located at the heart of the country’s interstate highway system, boasting the nation’s third-
largest road network, including coast-to-coast interstates I-80 and I-90 and major north–south corridors 
I-55 and I-57. Illinois is also the freight hub of North America, with all seven class I railroads and three 
major rivers. With this strategic location, the State of Illinois, led by the Illinois Department of 
Transportation (http://www.idot.illinois.gov/), is in a prime position to be a leading voice for the 
advancement of connected and automated transportation. Moreover, IDOT has been a national and 
international leader in the development and deployment of Intelligent Transportation Systems (ITS). In 
the 1960s, IDOT established the Traffic Systems Center (TSC), one of the world’s first real-time 
expressway surveillance and management systems. Since this initial deployment, the Department has 
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recognized the need for technological advancements to increase the safety and efficiency of the State’s 
surface transportation system; that recognition continues to this day. Additionally, IDOT’s mission is to 
provide safe, cost-effective transportation for the citizens of Illinois in ways that enhance quality of life 
and promote economic prosperity while at the same time demonstrating respect for our environment. 
As IDOT works to achieve this mission, it is critical that the department uphold the following principles 
as a hallmark of our work: safety, integrity, diversity, responsiveness, quality and innovation. 


Illinois State Toll Highway Authority 
The Illinois State Toll Highway Authority (Illinois Tollway, https://www.illinoistollway.com/) is a revenue 
bond-financed administrative agency of the state of Illinois, with its operations funded through toll and 
concession revenues. The Illinois Tollway consists of approximately 300 centerline miles of access 
controlled facilities throughout Northern Illinois, carrying over 1.5 million vehicles per day. The Illinois 
Tollway’s mission is to provide and promote a safe and efficient system of highways while ensuring the 
highest possible level of service to our customers. This has been evident with the implementation of 
electronic tolling (I-PASS), major capital improvements through the Move Illinois Program, open road 
tolling and an aggressive integrated incident management program including H.E.L.P. trucks and the 
soon to open Active Traffic Management system. Under the leadership of the Board of Directors and 
Executive Staff, the Tollway is committed to achieving the following goals: 


 Increase collaboration with regional transportation and planning agencies 


 Promote the regional economy  


 Foster environmental responsibility and sustainability 


 Maintain the safety and efficiency of the Tollway system 


 Further transparency and accountability 


 Enhance customer service 


The Illinois Tollway continues to cooperate with other regional agencies through organizations such as 
the Great Lakes Regional Traffic Operations Coalition and regional committees such as the MPO 
Regional Traffic Operations Committee. The Tollway has been on the forefront of technology including 
opening the new I-90 Smart Corridor including the new Active Traffic Management system opening on I-
90 in 2017, and a small scale pilot deployment of Connected Vehicles technologies. 


Pace Suburban Bus  
Pace Suburban Bus (Pace, https://www.pacebus.com/) is the premier suburban transit provider, safely 
and efficiently moving people to work, school, and other regional destinations. Pace’s family of public 
transportation services offer affordable and environmentally responsible transit options for the 
residents of 284 municipalities in Cook, Will, DuPage, Kane, Lake and McHenry counties. The backbone 
of Chicago's suburbs, Pace serves tens of thousands of daily riders. One of the largest bus services in 
North America, Pace covers 3,446 square miles, an area nearly the size of the state of Connecticut and 
about 15 times the size of the City of Chicago. Our Fleet of vehicles include 702 fixed route buses for 
approximately 200 routes,1233 vanpool vans and paratransit vehicles, and 696 contractor owned 
paratransit vehicles along with 32 passenger and transfer facilities and 25 Park-n-Ride locations. 


CAV Testbed Vision and Purpose 
Argonne National Laboratory seeks to identify and help solve large-scale, high-impact problems that 
address important scientific and societal needs of our country, which certainly includes improving 
transportation safety and efficiency. Similarly, IDOT and the Illinois Tollway are dedicated to the related 



https://www.pacebus.com/
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philosophies of “Driving Zero Fatalities to a Reality” and "Don't Be THAT Driver: Work on Safety. Get 
Home Safely. Every Day." emphasizing a primary focus on providing the safest transportation systems 
possible while simultaneously striving for high levels of mobility and efficiency. Additionally, Pace is 
committed to providing safe, efficient and reliable transit services to all residents of northeastern 
Illinois. A safe transportation system greatly reduces tragic human loss, as well as the economic costs of 
crashes. Illinois’ transportation system is among the safest in the world. With the projected increase in 
the demand for transportation in the future, identifying transformational methods and technologies 
across modes to keeping local, regional, and national transportation systems and citizens safe is a top 
priority for IDOT, the Illinois Tollway, Pace and Argonne National Laboratory. With these priorities in 
mind, and under the backdrop of increases in traffic related fatalities both regionally and nationally, the 
proposal team believes strongly that vehicle (and transportation infrastructure) automation and 
connectivity appear to be an enabler for dramatically increased safety, as well as offering novel means 
for improved transportation efficiency, congestion reduction, and mobility access. 


The authors of this proposal agree with the USDOT that the safe deployment and testing of CAV 
technologies combined with sharing of data and best-practices is one of the most promising ways to 
accelerate the development of these transformation mobility technologies. Moreover, advancement of 
techniques such as machine learning and sensor fusion, as well as the continual progression of new 
sensor technologies that help vehicles and transportation 
systems gain a better view of their current state require 
the development and expansion of new safety 
assessment techniques and capabilities. For example, 
validation of a new physical sensor integrated within a 
large vehicle sensing and automation system will most 
likely require a range of assessment tasks spanning the 
domains of computer science (understanding and 
validating the mapping of sensor fusion “trust-regions” 
across the various sensors) to physical testing across a 
range environmental and situational scenarios. The 
ultimate vision for this pilot testbed facility is that of an 
aggregation of skills, capabilities and facilities to enable 
safe and consistent vehicle and technology evaluation 
from the concept to the large-scale demonstration 
phase. 


To support the ability to successfully engage in a safe and effective CAV demonstration or research 
investigation regardless of development level or application, a hierarchy of safety testing tiers is 
proposed to both philosophically guide testbed operations, as well as identify the level at which a 
proposed vehicle or technology must be evaluated in terms of safety in order to progress to a larger-
scale testing/demonstration activity. These basic tiers are parallel in spirit to the guidance and 
requested information provided by USDOT in the Safety Assessment Letter questions. At each level of 
testing, sufficient evidence must be provided to ensure that a vehicle or technology has meet the 
desired goals of safe, reliable, and robust operation. Additionally, these different tiers are themselves a 
significant research topic in terms of how to define, standardized (when possible), and incorporate best 
practices regarding safety assessment procedures while incorporating the technology range, rapid 
development pace, and cross-functional scope required to assess most CAV technologies and vehicle 
systems. 


Figure 1: Proposed hierarchy of safety testing levels 
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The combination of a closed campus and high-speed corridors is truly enabling for the rapid 
development of CAV technologies and safety evaluation procedures and best practices. While a closed 
campus is an excellent proving ground for many sensing and automation technologies, the high-speed 
and real-world/mixed traffic stream implications of these technologies is truly where significant 
development and research lies in terms of proving the fundamental safety and mobility benefits (and 
challenges) of any CAV technology. 


Overview of Proposed Testbed 
The proposed testbed seeks to combine three separate elements to form a testbed that can 
accommodate safety evaluation and research needs from initial prototype hardware to a full-scale 
demonstration at realistic speeds under real-
world driving conditions. Specifically the 
testbed is seeking to focus on three major 
components:  


1) A closed, low speed testing and research 
environment on the Argonne National 
Laboratory Campus able to accommodate 
the full spectrum of connected and 
automated vehicle and component 
technologies (i.e. sensor-to-full vehicle). 


2) A connected, high-speed testing corridor 
comprised of the Illinois Tollway’s I-90 
SmartRoad which incorporates a variety of 
technologies to make the roadway safer and 
more efficient incorporating Active Traffic 
Management in late spring of 2017 and 
transit integration. 


3) A high-speed set of designated testing 
corridors using IDOT (I-55) and Tollway  
(I-355) controlled roads with limited but 
scalable connectivity leading toward a goal of gaining a better understanding of the added level of safety 
and mobility benefits that a connected approach may offer over just purely automation (in contrast to 
the fully connected environment in Component #2). 


Argonne National Laboratory Campus Overview 
Located roughly 25 miles outside of Chicago and near the intersection of several major Illinois highway 
corridors, Argonne National Laboratory is a closed-campus Government Owned Contractor Operated 
research facility spread across 1500 wooded acres. With a relatively dense inner-ring comprised of 
research buildings and parking surrounded by a less dense network of roadways, buildings, and parking 
a wide variety of on-site automation, connectivity, and mobility evaluations can take place. Additionally, 
a variety of road surfaces varying from pavement and asphalt to rock/dirt roads are available on-site if 
needed. Primary roadways on campus are two-lanes with a single lane for each direction of traffic flow. 
On campus speeds are limited to below 35mph across the entire campus with certain areas having lower 
speed limits due to specific traffic flow and traffic management features and Illinois. While technically a 
federally owned facility, all individuals operating vehicles on the Argonne site must obey all Illinois traffic 


Figure 2: Overview of proposed Argonne-Illinois Multimodal Automated 
Freight and Mobility Testbed locations 
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laws, as well as all posted road and parking signs and all additional requirements established by Argonne 
site policies per enforcement by the Argonne Protective Force. 


The majority of Argonne’s over 3,000 employees commute in their personal vehicle to work, entering 
though several guarded entry points handling site ID checks, visitor access, and shipping/receiving. This 
controlled-access offers a unique opportunity for semi-real-world evaluation on the campus while 
retaining some of the relevant controls and limitations relevant to early stage vehicle testing. Moreover, 
Argonne can temporarily close roads on-site to allow for an even more controlled testing environment. 
With its own Shipping and Receiving Facility, as well as semi-truck capable roadway access to most 
building on campus the Argonne campus can accommodate even the largest of roadway vehicles within 
the proposed automated vehicle pilot testbed.  


 


Figure 3: Overview of Argonne National Laboratory location (left) and campus map (right) 


High-Speed CAV-Ready Corridors 
As a supplement to the low speed, closed testing environment offered by Argonne’s campus, several 
highway corridors are proposed to be included in this designated Automated Vehicle Testbed. These 
areas coincide with the “Refinement and Real-world Safety Capabilities” portion of the proposed testing 
hierarchy discussed in the Testbed Vision Section. Additionally, given the Chicago area’s position as a 
major national freight hub these corridors seek to particularly emphasize research into the 
transformational impacts and safety implications associated with vehicle connectivity and automation in 
the medium/heavy duty and movement of freight sectors, while also allowing for the testbed to 
incorporate realistic light-duty on-highway investigations as well. 


Illinois I-90 Tollway SmartRoad Corridor and I-355 Testbed 
The Jane Addams Memorial Tollway (I-90) has been reconstructed to include flexible infrastructure to 
enable the Tollway to add new “smart” features as needed or as they become available in the years to 
come. Scheduled to go live in spring 2017, the new I-90 SmartRoad will be using the latest technologies 
to make the roadway safer and more efficient for Illinois Tollway customers. Some of the features being 
implemented on the corridor include the following: 


 Power and communications along the entire 63 
miles. 


 Available cabinet space or equipment shelters and 
rack space every ½ mile. 


 Increased density of sensors and cameras in the 
eastern 20 miles. 


Figure 4: Overview of the I-90 Tollway SmartRoad 
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 Implementation of an active traffic management system on the eastern 12 miles although the 
eastern 20 miles are ATM ready with foundations already in place for gantries. 


 Integrating transit with bus on shoulder service in the eastern 12 miles and separate transit lane. 


 Delivering a 21st century corridor with flexibility for continue innovation. 


 Pace Transit Signal Priority Systems at signalized intersections with ATC for I-90 access.  


Leveraging the SmartRoad’s wide-ranging connectivity and roadway informatics infrastructure 
automated vehicle testing taking place on this corridor would be capable of pushing the envelope of 
what is possible for a connect and automated roadway, while also identifying safety and mobility 
implications of these new automation and connectivity technologies. 


In addition to the SmartRoad portion of I-90, this proposal also seeks identify I-355 as an additional 
testbed site for CAV testing and evaluation. This would help connect the SmartRoad testbed with both 
the Argonne Campus as well as the I-55 corridor portion of the pilot testbed, thus enabling a wide range 
of driving locations and scenarios to be easily accessed under a single management entity and team (i.e. 
this proposal team), while also still meeting the needs of each stakeholder independently.  


Illinois I-55 Managed Lane Project and CAV-Ready Corridor 


Illinois Department of Transportation (“IDOT”) is currently developing  the Interstate 55 (“I-55”) 
Managed Lane Project (the “Project”) extending from I-355 (Veterans Memorial Tollway) in the 
southwestern Chicago Metropolitan region (south terminus) to I-90/94 (Dan Ryan Expressway) serving 
the Chicago Business District (north terminus), a distance of approximately 25 miles.  


The Project includes constructing managed lanes 
within the existing I-55 median, with the existing 
three general purpose lanes in each direction 
remaining as free, non-tolled lanes. The new 
managed lanes would be configured as express toll 
lanes (“ETL”), available to all passenger vehicles in 
exchange for payment of a toll regardless of the 
number of passengers. Pace buses would be able to 
use the managed lanes without paying a toll. It is 
anticipated that the managed lanes would utilize 


congestion pricing strategies to manage congestion 
and travel speed in the ETL. IDOT’s believes the 
project will (a) provide mobility enhancements and travel time reliability to the I-55 corridor and region, 
while minimizing adverse impacts on the adjacent communities; and (b) develop state infrastructure in a 
financially responsible manner that also ensures proper operations and maintenance. 


While capabilities and evaluation possibilities afforded by the managed lane project will not likely be on-
line for the initial Jan. 1, 2018 starting date (expected start of construction in 2018 with facility active in 
2020), the I-55 corridor still represents an excellent testbed for CAV technology evaluation and 
development as a means to increase safety as well as reduce congestion and help better manage traffic 
flow. Specifically, the 25-mile corridor accommodates roughly 170,000 vehicles per day but frequently 
experiences severe congestion for extended periods of time on a daily basis and is unable to 
accommodate the existing traffic demands (regional, daily commuter and local) due to limited roadway 
capacity, roadway design constraints at some locations, high truck volumes and numerous interchanges. 
This has resulted in increasingly long and unreliable travel times, decreased safety and increased costs 
for delivery of goods and services. It is anticipated that vehicle automation could aid in effectively 


Figure 5: I-55 Highway Corridor Overview 
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managing and improving the performance of this corridor 
and thus makes it a perfect candidate for a CAV-Ready 
corridor component of the larger testbed environment.  


Furthermore, during the construction phase of the 
managed lane project, the I-55 corridor affords a unique 
opportunity to investigate issues related to automated 
vehicles operating within a work-zone environment, a 
challenging but critical operational requirement for 
widespread CAV market penetration. 


 


Additional Testbed Facilities and Capabilities 
As discussed in the introduction, Argonne-IDOT-Tollway group brings a wide-ranging set of capabilities 
to the CAV research and evaluation space. In addition to providing a testbed location for on-road testing 
of CAV technologies, several additional capabilities contained within the proposed testbed are 
highlighted regarding their relevance to evaluating the safety and mobility aspects of CAVs. 


Pace I-90 SmartRoad Expanded Operation Capabilities 
Pace plans to deploy Automated Buses, CV Mobility Suite: Integrated Dynamic Transit Operations (IDTO) 
as part of I-90 Transit Corridor along with CV MMITS- TSP 
application at nine signalized intersections for buses to 
access to I-90 Corridor. As part of this effort pace is 
planning to deploy DSRC radios on portion of our fleet. 
Pace plans to support the test bed by providing its Fleet, 
OBE, RSE, other ITS infrastructure and potentially 
Automated Transit Vehicles within the proposed I-90 and I-
55 corridors. This will supplement the extensive ITS 
systems already in place. Pace successfully implemented 
following ITS systems and infrastructure: 


 Trapeze Transit Master Intelligent Vehicle Logic Unit on all buses 


 Bus Depot WLAN for AVL System Data Transfer 


 CAD/AVL Upgrade/Voice/Data Radio Network  


 Starcom21 Radio System 


 Pace Data-Only Network on 800 MHz Network 


 Apollo Video Surveillance System 


 Pace Wi-Fi on Buses Systems 


 Transit Operations Decision Support Systems (TODSS)  


 Transit Signal Priority Systems (5GHZ, V2I, V2C, I2C to be deployed at 300 signals) 


 Transit Priority Timings and Signal Timing Optimization for 400 signalized intersections. 


 


Figure 6: Understanding CAV safety and operation 
implications within a work zone environment 
(http://blueline2crc.com/current-construction-february-2013/) 


Figure7: Pace I-90 Expanded Service Concept 
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Argonne’s Advanced Powertrain Research Facility – Laboratory Based CAV Testing 
Since the late nineties, Argonne Advanced Powertrain Research Facility (APRF) has sought to understand 
and help the next generation of advanced vehicle technologies. The APRF is purpose built for 
automotive research and technology benchmarking. Over the last two decades, the APRF stayed in lock 
step with the state of the art automotive research and developments such as hydrogen powered 
vehicles, plug-in hybrid vehicles and modern battery electric vehicles. Furthermore, the APRF staff has 
provided significant leadership in the development of automotive testing standards through expertise 
and independent data. The APRF is recognizes that Connected and Autonomous Vehicles are the next 
automotive revolution and started to shift its research towards that area.  


The APRF has two chassis dynamometer test cells including a thermal chamber which can replicate 
temperatures ranging from 0F to 95F along with solar load emulation. The APRF is in the process of 
upgrading a test cell to emulate some 
sensors inputs to CAVs (GPS, radar 
signal, V2I, V2V, etc.) in order test 
these new vehicles in the controlled 
test cell environment and a simulated 
driving environment. Furthermore, a 
plethora of equipment (i.e., portable 
emissions measurement systems, 
data acquisition systems, sensors, 
etc.) along with the expertise are 
available for on-road testing. Three 
vehicle instrumentation areas located 
in high-bays (capable of fitting large 
vehicles) with vehicle lifts enable 
vehicle instrumentation, adjustment, 
repair, and modification. Finally, it 
should be noted that the APRF is laid 
out with collaborative research in 
mind by including individual work spaces (with phone and high speed internet access) for visitors as well 
as a modern conference room right next to the instrumentation areas and the test cells. As with any 
vehicle-based research project, access to a capable workspace enables much greater work efficiency and 
is a positive inclusion for the overall testbed proposal, enabling faster iterations and repairs versus 
having to move to an offsite facility. 


 


Vehicle and Transportation-System Energy Modeling 
Researchers from Argonne’s CTR have extensive experience in all aspects of travel demand modeling 
and transportation systems simulation. Over the past many years, the group has developed a set of 
advanced, high performance modeling tools, known as POLARIS and Autonomie, which combine these 
various research threads into a comprehensive system for transportation and energy use analysis 
enabling holistic system modelling. A core component of the POLARIS Model is the dynamic agent-based 
travel demand simulation, which simulates how individuals plan and schedule activity and travel. The 
model was designed to capture underlying fundamental processes driving activity and travel 
engagement in order to increase model transferability and forecasting power, and is the first model of 
its kind to simulate activity planning behavior. It has since been enhanced for increased computational 
efficiency, and has been used to synthesize populations for the cities of Chicago, Detroit and Ann Arbor 


Figure 8: Advanced Powertrain Research Facility Overview 
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as well as the State of Illinois. In fact, CTR recently worked with the Detroit Department of 
Transportation (DDOT) and the Southeast Michigan Council of Governments (SEMCOG) to complete an 
analysis of energy benefits of “Smart Mobility” in Detroit using POLARIS and Autonomie. 


Cybersecurity for Vehicles and Transportation Systems 
The Cybersecurity Operations, Analysis, and Research (COAR) team within the Global Security Sciences 
(GSS) Division of Argonne National Laboratory is a diverse team that provides operational support for 
FISMA High, High, High systems, analysis products on emerging technologies, and research on innovative 
applications of cybersecurity. The COAR group mainly deals with sectors that lie within critical 
infrastructure such as energy, telecom, and emergency services. Due to the physical proximity of the 
COAR team to other complementary teams within GSS, collaboration between analysis and research 
efforts on critical infrastructure is facilitated. The COAR group’s familiarity with vehicle scanning tools 
and cybersecurity testing frameworks provide a solid basis for research within the emerging field of 
vehicle security. COAR researchers have produced desirable results that confirm previous research in 
aspects of physical vehicle insecurity, specifically in Control Area Network (CAN) exploits and 
manipulation. Moreover, the research team is currently working on a myriad of facets that could 
provide significant contribution to the accessibility of vehicle security tools including a probabilistic 
model of ECU labeling by utilizing supervised machine learning. Some of COAR’s recent work on vehicle 
cybersecurity has been published in the Center for Infrastructure Protection Report produced by George 
Mason University. COAR’s work on vehicle security has also been presented at the Military Operations 
Research Symposium, NSA symposium. 


Key Points of Contact 


Designated Safety Officer 
To meet USDOT’s goal of a single safety point of contact David Shimcoski, Laboratory Manager of 
Argonne’s Advanced Powertrain Research Facility (APRF) is selected at the Designated Safety Officer 
(DSO) for this testbed effort to facilitate the sharing of information and coordination between the safety 
agencies of Argonne, IDOT, Pace and the Illinois Tollway. Dave Shimcoski is a safety leader in Argonne’s 
Center for Transportation Research, having started his career in automotive research in the 80ies. 
Though daily interactions with staff, teaching safety best-practices both internally and externally, and 
developing and enforcing safety procedures, he sets the tone for the safety culture at Argonne’s 
Advanced Powertrain Research Facility (APRF). In 2011, the APRF team was awarded the Laboratory 
Director’s Award for Team Safety which is Argonne’s highest possible distinction. Over the years Dave 
has served in many different safety roles throughout the laboratory thanks to his reputation for hands-
on safety expertise, attentional to detail, and follow through. In addition, Dave has led many facility 
upgrades and infrastructure development projects. The successful $5 million APRF thermal chamber 
upgrade to the test facility is the most prominent example for which he supervised the daily worksite 
and developed new operational and safety procedures. 


Testbed Point-of-Contact 
In addition to the DSO for the testbed site, a single POC has also been selected to help coordinate 
testing activities and support the needs of the testbed operations and the DSO. To these ends, Eric Rask, 
Principal Research Engineer at Argonne National Laboratory is suggested as the POC for the proposed 
pilot testbed. With a current focus on battery system-level safety research and vehicle technology 
assessment, Mr. Rask’s work generally revolves around systems engineering, technology assessment, 
and development for advance vehicle components and technologies including electric machines, 
batteries (and their related components), engines, and transmissions. More recently, his work has 
expanded into assessing the energy consumption, usage, and mobility implications of connected and 
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automated vehicle technologies as well as the implications of expanded vehicle sensing and location 
awareness. In addition to his research work, Mr. Rask also leads the Connected and Automated Vehicle 
portion of DOE’s SMART Mobility Multi-lab Consortium. Mr. Rask will coordinate directly with IDOT, the 
Illinois Tollway, and Pace.  


A Shared History and Culture of Safety Excellence and Outreach 
The combined proposal team brings to bear a diverse and expansive set of safety expertise to the 
development and operation of the proposed automated vehicle test pilot. The mix of practical and 
theoretical safety expertise spread across Argonne, IDOT, Pace and the Illinois Tollway alongside a 
strong commitment to push the state-of-the art through outreach, accelerated development of best-
practices, and open and accessible data sharing related to CAVs is one of the strongest aspects of the 
proposed testbed facility. 


Argonne National Laboratory - As a leading U.S. Department of Energy multi-program research 
laboratory, Argonne’s our obligation to the American people demands that we conduct our research and 
operations safely and responsibly. As a recognized leader in safety, we are committed to making ethical 
decisions that provide a safe and healthful workplace and a positive presence within the larger 
Chicagoland community. Argonne’s Integrated Safety Management (ISM) program is the foundation of 
the laboratory’s ongoing effort to provide a safe and productive environment for employees, users, 
other site personnel, visitors and the public. This safety leadership and safety management program 
would be the foundation of any Automated Vehicle Testbed on-site or affiliated with Argonne. 
Furthermore, given a research scope that encompasses nuclear engineering to nano-materials and 
beyond, Argonne’s safety experts and programs are well versed in the challenges and requirements 
related to developing safety management plans for dynamic and emerging research areas.  


Illinois Department of Transportation - IDOT has a long history of providing safe roads for the 
traveling public and construction workers alike. Traffic safety is an integral part of all aspects of IDOT’s 
operation. The recent increase in traffic fatalities has highlighted the need for the advancement and 
early deployment of CAV. IDOT believes that the work accomplished in the designated test facilities, and 
consequently the early introduction of CAV in car production, will greatly reduce crashes and fatalities, 
as NHTSA has presciently indicated. To achieve targeted safety on roadways, IDOT, in collaboration with 
other entities, will develop a Strategic Highway Safety Plan and implement a Highway Safety 
Improvement Program. Similar to the roadway safety for CAV, the stakeholders buy-in and a shared 
vision on safety will be the guiding principles. 


Illinois Tollway - As stated previously, the Illinois Tollway’s mission statement leads off with “Safety.” 
The Illinois Tollway has aggressively pursued integrated incident management over the years. This 
includes the following:  


 One of the nation’s first integrations between Computer Aided Dispatch and a traffic 
management center 


 The implementation of a dedicated highway service patrol 


 Annual training of all maintenance personnel in incident management and empowering all field 
staff to leave maintenance activities and respond to proximate incidents 


 Supporting a monthly interdisciplinary committee that reviews all operational issues including 
crashes and other incidents 


 Installing over 50 Dynamic Message Signs around the system to keep travelers informed 
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In order to provide the best service, the Tollway also provides annual training to all 59 fire protection 
districts that respond to crashes on the Tollway system. The Tollway supports two safety focused 
activities each month. The safety subcommittee includes staff from Illinois State Police District 15 
(responsible for patrolling the Illinois Tollway), traffic engineering staff, and legal staff to review monthly 
crash statistics and discuss operational concerns. The Traffic Operations Safety Committee (TOSC) also 
includes staff from toll services, risk management, and other departments within the Tollway. The TOSC 
is chaired by the Tollway’s General Manager of Maintenance and Traffic, Wayde Tabor. Mr. Tabor will 
serve as the safety contact for the Tollway in all matters related to CAV.  


Pace Suburban Bus Service - Pace’s innovative approach to public transportation gives the agency a 
national reputation as an industry leader. Pace has worked with Intelligent Transportation Systems (ITS) 
in our fleet of vehicles and on-street infrastructure for over past 25 years. Pace staff continues to 
participate and coordinate with the Argonne Labs, IL Tollway and IDOT teams and other regional 
agencies on several ITS projects. Mr. Taqhi Mohammed, Supervisor – ITS and Transportation 
Engineering, will serve as contact for Pace in all matters related to CAV. Pace continues to look for new 
ways to improve the services we provide to the public in northeastern Illinois. 


Adherence to Laws, Regulations, and Federal Policy 
Given that both IDOT and the Illinois Tollway are directly included in this testbed proposal, it is hopefully 
obvious that state and local laws will be followed for this proposed testbed. Additionally, IDOT and the 
Tollway are extremely familiar and well versed in working with local and federal regulations, thus 
providing strong leadership in this area for the proposed testbed.  


As discussed in the Testbed Vision Section, the proposed hierarchy of testing also helps facilitate 
compliance with the newly developed USDOT guidance related to CAV technologies. Specifically, each 
tier of testing seeks answer (and support with data and testing) the questions raised in USDOT’s Safety 
Assessment Letter before moving to the next tier of testing, at which the same set of questions will be 
revisited before ultimately moving to the next tied of testing possibilities. 


Supporting a Safe Mobility Future 


Proposed Contributions 
As discussed earlier in this proposal, all four members of the proposal team have longstanding 
commitments to providing public data, best practices, and supporting the large community of 
researchers and stakeholders interfacing with the challenges related to vehicle connectivity and 
automation. For example, Argonne researchers and engineers have lead a large range of test procedure 
and standards document working groups for a variety of organizations (IEEE, ISO, SAE, etc.). Along with 
IDOT, Pace and the Illinois Tollway, Argonne anticipates again providing leadership in the emerging 
research area of vehicle connectivity by not only contributing to development and evaluation efforts, 
but also strongly supporting the unbiased exchange of information, safety practices, and data to help 
accelerate the state-of-the-art and acceptance of the transformative transportation technologies. In 
addition to the USDOT desired contributions to meetings, joint research efforts, and submission of 
significant activity reports, the proposal team suggests holding at least one yearly working group 
meeting/conference to discuss results and analysis across the network of pilot laboratories and 
including wide range of industry, government, and academic stakeholders. Argonne’s campus is 
particularly well suited to this since there are a variety of auditoriums and conference spaces availed. In 
fact, a NHTSA/Argonne/SAE sponsored working group meeting to discuss Battery Stranded Energy and 
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Safety used the Argonne facilities to help host a very successful gathering of experts in a single location 
over the course of two days. 


Research, Application and Data Sharing 
For the past 20 years, Argonne National Laboratory’s Center for Transportation research has led efforts 
to advance future mobility solutions through research into advanced vehicle technologies. These efforts 
have been directed at an array of technologies from alternative fuels (gaseous and biofuels) to 
electrification (hybrid to full EVs), with results and analysis distributed through multiple means including 
development of industry critical codes and standards, academic publications, direct distribution of data, 
and the development of tools for modeling and simulation- many of which are used throughout the 
international automotive community. The proposed testbed will offer facilities for automated vehicle 
testing with a range of safety considerations from a closed, controlled environment with a vehicle 
stationary on a chassis dynamometer to restricted on-road testing on campus at ANL, to populated 
public roadways in the Chicagoland area under direction from the Illinois DOT and Illinois Tollway.  


Insight gained from autonomous vehicle operation in this wide variety of conditions will be shared with 
the greater research community to the greatest extent possible. To execute the distribution of this data, 
and in addition to regular updates across the newly formed network of pilot testbed facilities, the 
project team anticipates frequently distributed data through research publications, chairing of 
committees of internationally recognized codes and standards development working group, directing 
public discussion through activities such as the Clean Cities Coalition, administering Advanced Vehicle 
Technology Competitions such as Ecocar, and openly distributing of testing data and analysis results 
through sites such as the APRF’s database or dynamometer testing data (www.anl.gov/d3). Additionally, 
the Illinois Tollway and IDOT currently share a wide range of data through the LMIGA Gateway system 
and these contributions are only expected to grow with the data generated from the prosed testbed. 


Demonstrated Investments 
Through past research efforts, Argonne has led many relevant research projects relating to automated 
vehicles. These efforts will continue to advance, and would be greatly benefited from the real world 
testing data of vehicle and transportation systems operation generated from this testbed. This real 
world evaluation requires an environment in which a safe, quantifiable, and repeatable testing may be 
conducted. The testing system must capture all components of the operational system, including not 
only sub components, but the software for interfacing of the different components of the system.  


Over the past several years, the APRF at ANL has 
leveraged an existing fleet of research vehicles to 
advance an understanding of driver assistance systems 
enabling varying levels of vehicle automation, such as 
camera and radar based adaptive cruise control, and 
lane detection technologies with manufacturers varying 
from Mobileye to Fujitsu. These research vehicles have 
been further instrumented and equipped with 
additional data logging systems, and their operation 


captured both on road and on dyno in order to assist in 
the advancement of testing methods for automated 
vehicle technologies. An example of vehicle data 


captured from a radar based system, overlaid with time aligned video and vehicle location on one of 
these research vehicle while operating on the closed road systems at ANL can be seen in the 


Figure 9: On-campus data collection and basic automated 
vehicle operation (modified Adaptive Cruise Control) 



http://www.anl.gov/d3
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corresponding figure. Additional investments have been made within the laboratory in the form of 
Savari DSRC V2V in-vehicle radio sets and multiple V2I DSRC road-side units, with both the vehicle and 
infrastructure systems made portable to enable use on campus, on dynamometer, or in the field on-
corridor. 


In terms of roadway investments within the proposed corridors, the Illinois Tollway has already 
significantly invested in the I-90 smart corridor with items such as power, fiber, cabinets, a CV pilot 
study, and ATM. Once active, the I-55 managed lanes will also provide a significant amount of additional 
functionality and use cases to be evaluated within the context of the proposed testbed. 


Readiness 
While efforts are currently on-going to finalize more generalize safety management plans (versus the 
current vehicle-by-vehicle basis) regarding testing a wide range of CAV technologies , the project team 
feels extremely confident that the Argonne Campus, I-90 SmartRoad, and CAV-Ready Corridors will be 
open and ready for testing by the desired start date of January 1st, 2018. A vehicle with a limited set of 
automation capabilities has already be used on Argonne’s campus in addition to other vehicle DSRC 
communications experiments and the I-90 SmartRoad has already performed a Connected Vehicle pilot 
study. Through their on-going development projects, both IDOT and the Illinois Tollway have and 
continue to engage the impacted communities along the various project corridors and these 
relationships are expected to grow and expand as the area begins to see more and more automated 
vehicle testing and evaluation. Additionally, given Argonne, IDOT, Pace and the Tollway’s commitment 
to public outreach and widely available resources and data, the USDOT should not have any concerns 
that this testbed would become restricted to a subset of select users or that only very limited data 
would be publicly released. Moreover, Argonne frequently works with private companies and is quite 
familiar with the balancing act between accessing emerging technologies and providing publicly useful 
data in collaboration with industry. 


Conclusions 
Argonne, IDOT, Pace and the Illinois Tollway feel strongly that vehicle connectivity and automation offer 
transformative possibilities for the future of transportation safety and efficiency. Given the benefits 
afforded by these technologies and the team’s various missions, we feel that the proposed Argonne-
Illinois Automated Freight and Mobility Testbed offers a unique set of capabilities enabling CAV 
technologies to be evaluated at a scope ranging from individual sensors to full vehicle demonstrations. 
The data, safety best practices, and knowledge developed over the course of creating, managing, using 
and improving the testbed is expected greatly accelerate the development and adoption of CAV 
technologies. Given Illinois’s location as a nexus point for the national transportation network, it only 
seems fitting that the state plays a key role accelerating the development of these innovative 
technologies. 


 


For more information and questions, please contact: 
Eric Rask 
Principal Research Engineer 
Argonne National Laboratory 
630-252-3110 
erask@anl.gov 
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Introduction
The Arizona Connected Automation in Transportation (A-CAT) partners, comprised of the Arizona Department 
of Transportation (ADOT), the Maricopa County Department of Transportation (MCDOT), the University of 
Arizona (UA) Transportation Research Institute (TRI) and OZ Engineering submit this proposal in order to have 
the Anthem Connected Vehicle Test Bed located in Anthem, Arizona recognized as one of the United States 
Department of Transportation’s (USDOT) approved Automated Vehicle (AV) Proving Ground pilot locations.


Arizona has been in the forefront of transportation research and is one of the 10 states selected by AASHTO 
in 2004 to advance connected vehicle technology. At that time, MCDOT, ADOT and UA undertook a research 
project to identify how new connected vehicle technology applications could enhance traffic signal operations, 
incident management and traveler information. As a result of this opportunity, MCDOT and UA developed the 
concept of vehicle prioritization and used this concept to develop applications to improve safety for emergency 
responders. This concept later led to the development and deployment of the USDOT’s Multi Modal Intelligent 
Traffic Signal Systems (MMITSS). 


Today, the vision of the A-CAT partners is to realize the full potential of safety and mobility benefits and broad-
scale implementation of connected and automated vehicles. The primary objective of the automated vehicle 
proving ground pilot in Anthem will be to develop integrated connected and automated vehicle technologies  
in accordance with national standards without compromising the safety of the public to achieve the  
following goals:


•	 Show a commitment to safety 
•	 Readiness to improve mobility and safety for all by utilizing existing connected/automated vehicle 


technology to develop the next phase of automated transportation
•	 Invest in Arizona’s economic future by continuing to expand its connected vehicle infrastructure
•	 Promote adoption of connected/automated vehicle technology through leadership
•	 Develop public and private partnerships to further connected/automated vehicle technology
•	 Share data and results gained through the development of connected/automated vehicle technology with 


all public and private transportation industry entities
•	 Deliver timely results to USDOT by expanding upon current infrastructure
•	 Develop policies and best practices while adhering to existing laws, regulations and  


federal policy 
 
Commitment to Safety 
Safety is a primary concern when introducing new and advanced capabilities and technologies into an existing 
transportation infrastructure. The A-CAT partners will develop a detailed Safety Management Plan (SMP) 
to address the safety needs of travelers, development and testing personnel, and other personnel who will 
participate in the proposed A-CAT AV Proving Ground deployment. This plan will include identification of safety 
needs and risks to human participants. The draft and final SMP will be submitted to the USDOT under the 
established time frames and revised as appropriate to respond to comments by the USDOT.


In order to leverage the safety plans developed, the A-CAT partners will conduct Vehicle and Road Safety Audits 
(VRSAs) to identify the critical safety concerns with the use of safety scenarios describing the site operations. 
These audits will be conducted within the test bed during MMITSS testing and demonstration events. Fail-
safe modes for automated vehicle operations will be established, tested and documented. Additionally, safety 
concerns of stakeholders identified during the development of the Concept of Operations will be addressed. 
Careful execution of the proposed VRSAs will further ensure safety by evaluating existing issues associated 
with the site.


Deficiencies identified will be brought to the attention of the corresponding authorities and USDOT for 
resolution. In-depth analysis using the standard evaluation processes will be applied. The safety operational 
concept will also include the plan for ensuring worker safety during the technology installation, testing and 
operations. The plan will follow established processes for traffic control and risk mitigation for intersection-
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related equipment installation and receive approval by the respective public agencies as required. The A-CAT 
partners will develop a training plan for the operators, personnel, research teams, agency staff, private partner 
team members and other stakeholders. This training plan will be an important component of the SMP. 
The A-CAT partners will follow the current USDOT Guidance Summary for Human Use Approval for Connected 
Vehicle Deployments and Federal Automated Vehicles Policy - DOT’s Vehicle Performance Guidance and 
Framework. The A-CAT partners will coordinate with manufacturers and other entities to aid the National 
Highway Traffic Safety Administration (NHTSA) in safety assessments per Section D of the Federal Automated 
Vehicle Policy. However, the manufacturers and entities will be directly responsible to NHTSA to meet  
USDOT requirements. 


The A-CAT partners will work with the University of Arizona’s Office for the Responsible Conduct of Research 
and their accredited Human Subject Protection Program (HSPP) to obtain Human Use Approval. This program, 
which focuses on the application of applied research, offers an accredited Institutional Review Board (IRB) to 
obtain Human Use Approval for the AV Pilot Deployment. As such, the University represents a separate and 
integrated resource and capability to the Team. Members of the A-CAT partners have received certified IRB 
training through the HSPP and the Collaborative Institutional Training Initiative at the University of Miami (CITI). 


Designated Safety Officer 
The ADOT Deputy Director for Transportation and MCDOT Director will lead the A-CAT partners, and will 
provide overall oversight of the Safety Management Plan. The executive leadership has appointed two 
designated safety officers from their respective agencies, who will jointly serve as the designated safety 
officers: The ADOT Deputy State Engineer for Transportation Systems Management and Operations and 
MCDOT Transportation Systems Division Manager/County Traffic Engineer. In addition a certified Safety 
Resource Officer will provide test bed safety oversight. ADOT’s State Safety and Security Oversight Program 
Manager will serve the role of Safety Resource Officer. 


The safety officers will establish the AV Proving Ground Safety Committee, which will include representatives 
from the following agencies among others:


•	 USDOT
•	 Arizona Department of Public Safety
•	 Maricopa County Sheriff Office
•	 Daisy Mountain Fire District
•	 Anthem Community Council


The safety officers will also participate in the Community of Practice regular quarterly meeting of safety 
officers. The safety officers will establish regular and frequent meetings with the technical team to review safety 
procedures, safety data, adherence to standards, safety training and other safety aspects as identified in the 
Safety Management Plan. 


The safety officers are committed to sharing their approaches to safety and non-proprietary/non-confidential 
safety data generated through testing and operation.


Readiness to Improve Mobility and Safety 
Arizona has been committed to investing in connected vehicle (CV) technology to increase mobility since 
2004. The result of this commitment is the Arizona Connected Vehicle Test Bed. Launched in 2012, the 
5.3 mile Arizona Connected Vehicle Test Bed (constructed by Maricopa County) is a partnership between 
Maricopa County Department of Transportation (MCDOT SMARTDrive ProgramSM), the Arizona Department 
of Transportation (ADOT), and the University of Arizona (UA). It consists of 11 (eleven) MCDOT signalized 
intersections and one ADOT signalized (diamond) freeway interchange. The test bed is located in the master 
planned community of Anthem, AZ, which is an unincorporated area of Maricopa County. Developed in 1999, 
Anthem has about 25,000 residents and 10,000 registered vehicles. Anthem residents travel through the 11 
(eleven) traffic signals included in the test bed as part of their daily activities of commuting to work, school, 
shopping and other activities. The test bed is one of the USDOT National Affiliated Test Beds. 
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Each test bed intersection is equipped with a dedicated short-range communication (DSRC) roadside unit 
(RSU) that broadcasts MAP and signal phase and timing (SPaT) data. Each intersection also hosts the USDOT 
MMITSS prototype system. The MMITSS system operates 24-hours a day, seven-days a week in a “live” traffic 
environment, and the MCDOT incident response vehicles (Regional Emergency Action Coordinating Team or 
REACT) that are equipped with vehicle on-board units (OBU) operate in the network frequently during  
the week.


Figure 1 shows a map of the Arizona Connected Vehicle 
Test Bed. The green and orange markers show the 
locations of the installed roadside units (RSU). The 
circles represent the 300-meter range of each RSU. 
Green represents units that are actively broadcasting 
MAP and SPaT data and are running MMITSS 
applications. The orange marker represents a unit that 
is installed but not currently broadcasting MAP and 
SPaT or running MMITSS applications. The interchange 
(diamond) at I-17 and Daisy Mountain has been 
installed; however, the controller needs to be upgraded 
in order to support SPaT data.


All traffic signals in Anthem are integrated into the 
MCDOT Traffic Management Center and are centrally 
controlled. The University of Arizona research team 
has access to the system to enable active test bed 
monitoring, software upload and download applications, 
and system maintenance.


The test bed has successfully demonstrated the 
MMITSS, work zone alert and incident warning 
applications to transportation and elected officials from 
USDOT, international, national, state and local entities. 
Additionally, several articles related to the test bed 
and its applications have been published in technical 
journals, newsletters and magazines including – USDOT  
publications, ITE Journal, Government Technology, APWA Newsletter, TRB publications, Arizona Republic, 
NACo publication and several others. The test bed has also contributed to five Ph.D. thesis awards.


The total current investment in the test bed to date is over $3.5 million and includes:


•	 Test bed planning, development and construction: $1.2 million
•	 MMITSS Application (USDOT, Connected Vehicle Pooled Funds, Arizona match): $2.2 million
•	 USDOT funded test bed upgrade of 11 DSRC radios is planned for March 2017. This upgrade will also 


include Security Credential Management System (SCMS). USDOT is furnishing additional radios for bench 
and lab testing of applications


•	 Work zone and incident warning applications development: $75,000 
•	 Operations cost including vehicle operations, demonstrations, system maintenance: $40,000 (annually)
•	 Agency staff resources (systems engineering, technology management, program management,  


public information, executive leadership)
•	 Research team resources (principal investigator, research staff, students)
•	 Consultant team (data management and processing, documentation, evaluation)
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Figure 1: Arizona Connected Vehicle Test Bed (Anthem, Maricopa County)
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Future Connected Vehicle Investments
Figure 2 shows an overview of the proposed expansion to the test 
bed on the I-17 freeway. The red markers and circles represent five 
RSUs planned for installation at the interchanges of New River, 
Anthem Way, Pioneer, and Carefree Highway. The blue markers 
and circles represent nine additional RSUs located on north and 
south-bound I-17. The rationale for selecting these locations includes 
establishing an eight (8) mile section of freeway where test vehicles 
can drive in a loop – from the Carefree Highway to New River and 
back with adequate DSRC coverage to test the traffic applications 
that are developed. 			 


Several connected vehicle applications can be developed and 
deployed in the extended test bed, including:


•	 System and traffic information, including a MAP, speed limit, 
lane restrictions (e.g. HOV, or dynamic) work zone and incident 
management messages from every RSU to support traffic 
management in the corridor 


•	 Adaptive ramp metering that uses connected vehicle data for 
flow rate determination and vehicle actuation


•	 Ramp meter priority for special classes of vehicles including 
emergency vehicles, transit vehicles, and trucks


•	 Freeway speed harmonization (variable speed limits) [based on 
the USDOT Dynamic Mobility Application INFLO prototype]


•	 Freeway queue warning [based on the USDOT Dynamic 
Mobility Application INFLO prototype]


•	 Freeway dynamic lane control/restrictions (e.g. limit lane use by 
vehicle class and provide lane closure warnings/directions)


•	 Work zone and incident warnings (dynamic)
 
Future plans also include equipping Anthem resident vehicles. The 
Anthem Community Council (see attached letter of support), and 
community members have shown strong support in volunteering 
their vehicles for aftermarket OBU installation. The goal is to have 
2,000 passenger vehicles equipped. This will be result in 20 percent 
penetration rate of equipped vehicles within Anthem.


Steps to Automated Proving Grounds 
Implementation
A-CAT is excited by the opportunity to further its pursuit of mobility 
by expanding its Arizona Connected Vehicle Test Bed and potentially 
becoming a proving ground for automated vehicles (AV). This 
opportunity will aid A-CAT in it desire to help accelerate adoption 
of connected automated vehicle (CAV) technology through its 
convergence phase. 


The primary purpose in advancing the Automated Vehicle Proving 
Ground Pilot is to demonstrate the integration of connected  
and automated vehicle applications on an operational freeway and  
arterial road network. Currently, most of the automated vehicle testing in ‘live’ operational environments is 
performed without any connectivity to the infrastructure. Additionally, public agency-led connected vehicle 
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testing and pilot implementations have not included automated vehicles. The A-CAT partners propose 
to offer USDOT a proving ground for development and testing of integrated automated and connected 
vehicle technologies. We believe that an integrated transportation environment will create a comprehensive 
transportation environment for all stakeholders – public agencies, private entities and auto manufacturers.


Promote Adoption Through Leadership
The A-CAT Partnership offers USDOT a strong and uniquely qualified team for the Automated Vehicle Proving 
Ground Pilot. The partnership, which was originally established in 2007, has broadened over the last eight 
years to include additional agency partners, as well as partners from the private sector and academia. Below 
is the proposed leadership and program administration framework. The framework is structured to effectively 
contribute to the Community of Practice at executive, program and technical levels.


Name Agency/ Organization Title A-CAT Role


Dallas Hammit ADOT Deputy Director for Transportation Executive Leadership


Jennifer Toth MCDOT Director and Maricopa County Engineer Executive Leadership


James Windsor ADOT Deputy State Engineer for 
Transportation Systems Management 
and Operations


Safety Officer


Nicolaas Swart MCDOT Transportation Systems Management 
Division Manager/County Traffic 
Engineer


Safety Officer


Reza Karimvand ADOT State System Technology Manager Program Manager


Faisal Saleem MCDOT ITS Branch Manager and MCDOT 
SMARTDrive ProgramSM


Program Manager


Herman Bernal ADOT State Safety & Security Oversight 
(SSO) Program Manager


Safety Resource 
Officer


Larry Head, PhD UA, TRI Professor of Systems and Industrial 
Engineering and Director of the 
University of Arizona Transportation 
Research Institute


Technical Team Lead


Tomas Guerra OZ Engineering Intelligent Transportation Systems, 
Principal


Data Systems and 
Software manager


Executive Leadership
The executive leadership and oversight will be jointly provided by Jennifer Toth, Director of MCDOT and Dallas 
Hammit, Deputy Director for Transportation of ADOT.


Dallas Hammit joined ADOT in June 1999 as senior resident engineer in the Yuma District. He later served 
both the Yuma and Prescott Districts as district engineer. In 2009, Dallas became deputy state engineer for 
operations, and in 2012, he became senior deputy for development. In 2014, Dallas was appointed State 
Engineer. Today, he continues to serve as state engineer and deputy director for transportation. As leader of the 
Infrastructure Delivery and Operations Division (IDO), Transportation Systems Management and Operations 
Division (TSMO), and the Multimodal Transportation Division (MPD), Dallas oversees development and delivery 
of the ADOT construction program, including environmental studies, engineering design, land acquisition and 
construction. He also supports the maintenance and operation of more than 6,000 miles of interstate and state 
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highways in Arizona. Mr. Hammit co-chairs the State Transportation Innovation Council, the Every Day Counts 
initiatives for Arizona, as well as serves as a committee member on the AASHTO Standing Committee on 
Highways. He also is vice chair on AASHTO’s Innovation Initiative.


Jennifer Toth, Director and Maricopa County Engineer, serves on the national Connected and Automated 
Vehicle Executive Leadership Team (CAV-ELT) as well as the V2I Deployment Coalition Executive Committee 
led by AASHTO. Toth is a champion and strong advocate for transportation safety, innovation and technology. 
Throughout her career she has served and chaired several national, state and local committees related to 
safety, data, technology and innovation. She is committed to promoting the development of innovations in 
transportation. Most recently, Jennifer delivered a presentation at the Florida Automated Vehicle Summit 
updating attendees on the CAV-ELT’s progress in prioritizing policy issues and developing national guidelines to 
accelerate the deployment of Automated Vehicles in convergence with Connected Vehicles. 


Safety Management
The management of the safety programs will be led by James Windsor, ADOT Deputy State Engineer for 
Transportation Systems Management and Operations and Nicolaas Swart, MCDOT Transportation Systems 
Management Division Manager/County Traffic Engineer. In addition Herman Bernal, Arizona Department of 
Transportation (ADOT) State Safety & Security Oversight (SSO) Program Manager will provide safety oversight 
and will be the test bed Safety Resource Officer.


They will document in the Safety Management Plan (SMP) references to applicable laws, regulations and 
policies. The entities will be required to provide plans on how they intend to comply with all such applicable laws 
and regulations. The safety officers will monitor compliance and periodically report to appropriate local, state 
and federal authorities. Compliance will also be incorporated in accordance with the guidance provided in the 
Federal Automated Vehicle Policy. The local and state law enforcement agencies will be involved in granting 
permission to the vehicle manufacturers or other entities. The agency granting permission may choose to 
suspend or revoke the permission upon recommendation from the safety officers.


James Windsor oversees the Transportation Systems Management and Operations (TSM&O) Division of 
ADOT which includes the ITS Operations Section, the Traffic Management Section which includes the Traffic 
Operations Center and Incident Response coordination across the State. He is also responsible for the 
Operational Traffic and Safety section that delivers the State’s Highway Safety Improvement Program (HSIP) 
and associated Strategic Highway Safety Plan (SHSP).


Nicolaas Swart oversees the Transportation Systems Management Division which includes the ITS Branch, 
Traffic Management Center, Traffic Studies and Design as well as Signal Operations. Nicolaas was instrumental 
in establishing the AZTech Partnership which is regional traffic management partnership in the Phoenix 
Metropolitan area that guides the application of Intelligent Transportation System technologies for managing 
regional traffic. Swart leads the monitoring of traffic operations and implementation of roadway safety 
improvements. He has also implemented a roadway safety program that proactively identifies improvements at 
intersection and run off the road locations. He is a member of the Maricopa Association of Governments (MAG) 
Safety Committee and has been involved in several Roadway Safety Assessments (RSA’s) in the region. 


Program Administration 
The program administration will be jointly provided by Faisal Saleem, ITS Branch Manager and MCDOT 
SMARTDrive ProgramSM and Reza Karimvand, State System Technology Manager for ADOT.


Reza Karimvand will serve as the ADOT Program Manager for this Proving Ground Pilot Project. He will be 
responsible for managing the freeway applications related to the AV deployment projects. Reza served as 
a Regional Traffic Engineer for ADOT’s Southern Region for 10 years before serving as an Assistant State 
Engineer for the Arizona Department of Transportation. He has also led the Transportation Technology 
Department at the Traffic Operations Center. Currently, Reza is serving as a State System Technology Manager 
with the newly developed TSM&O Division. Reza is responsible for proposing, developing and managing 


9







innovative technologies that can be deployed on the state highways to increase mobility and improve safety. He 
is a member of the V2I Deployment Initiative Technical Working Group 1 which offers reviews and input to the 
USDOT connected vehicle guidance and related products. Reza was instrumental in the success of the I-10 
Corridor Coalition, which will allow the efficient flow of heavy vehicles from Texas to California through collective 
resource sharing and automation to provide friction free travel for Trucking Community. 


Faisal Saleem, ITS Branch Manager and MCDOT SMARTDrive ProgramSM will be responsible for the 
managing the arterial roads related AV deployment projects and will serve as the main point of contact for the 
administration of this program. Faisal has successfully led the development and deployment of the Anthem 
Connected Vehicle Test Bed and served as MCDOT’s Program Manager for the implementation of the USDOT 
and Connected Vehicle Pooled Fund led MMITSS application. He has led the MCDOT team in successfully 
organizing MMITSS and other connected vehicle demonstrations for a diverse audience including – USDOT 
ITS JPO and FHWA staff, AASHTO Standing Committee on Research (SCOR), American Public Transit Agency, 
OEM’s representing Crash Avoidance Metrics Partnership (CAMP), Anthem Community Council, elected 
officials and groups representing physically challenged population. Faisal also leads the commercial vehicle 
focused CVISN Work Zone connected vehicle application project and as well as the Regional Archived Data 
System (RADS) team in the Phoenix metropolitan area.


Faisal provides local agency perspectives and arterial road system input to the national connected vehicle 
program development. He serves as the Chair, Technical Working Group 4 (Guidance) of the V2I Deployment 
Coalition which provides reviews and input to the USDOT connected vehicle guidance and related products. 
Faisal is also co-lead in the recently established AASHTO and CAMP led Infrastructure Owners and Operators 
(IOO) and OEMs forum. Faisal has been a member of the ITE Connected Vehicle Task Force since its 
inception. Faisal is an internationally recognized leader in connected vehicle technology. He has shared his 
connected vehicles expertise with transportation leaders in multiple locations including Arizona, California, 
Washington, DC and Abu Dhabi, United Arab Emirates.


Technical Leadership
Larry Head, Ph.D. will serve as the A-CAT Technical team lead. Dr. Head is a Professor of Systems and 
Industrial Engineering at UA and the Director of the University of Arizona Transportation Research Institute 
(TRI). TRI, an interdisciplinary research entity, was established to research and address the mobility, safety and 
environmental challenges of a rapidly evolving transportation ecosystem. 


Dr. Head has served as the Principal Investigator for the MCDOT SMARTDrive ProgramSM and the Arizona 
Connected Vehicles Initiative since inception. He also led the MMITSS application technical development team. 
The application was successfully tested by USDOT evaluation team at the Anthem test bed and is available to 
the users through the USDOT Open Source Application Development Portal. The research also contributed to 
the USDOT standards development. Dr. Head has first-hand experience with autonomous vehicles. In 2007, he 
partnered with Raytheon, iRobot, Tucson Embedded Systems (TES), and Preferred Chassis to compete in the 
Defense Advanced Research Projects Agency (DARPA) Grand (Urban) Challenge. Their Scorpion autonomous 
vehicle successfully demonstrated autonomous driving in an urban environment.


Dr. Head served as chair of the National Academies Transportation Research Board’s Traffic Signal Systems 
Committee (AHB25) from 2006-2012 and is currently a member of the TRB Intelligent Transportation 
Systems Committee and the Freeway Operations Committee. He was co-Chair of the National Transportation 
Communication for ITS Protocol (NTCIP) Signal Control and Prioritization Working Group (1211) from 2014-
2015 and is a member of the Society of Automotive Engineers (SAE) Dedicated Short Range Communication 
Technical Committee from 2014 – present. Dr. Head has delivered lectures, presented papers and conducted 
training sessions in advanced transportation technologies nationally as well globally. 
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Data Management
Tomas Guerra, Intelligent Transportation Systems, Principal with OZ Engineering, will serve as A-CAT’s 
Data Systems and Software manager. OZ Engineering, which has expertise in data management, analytics, 
processing and software development, is a certified Disadvantaged Business Enterprise and Small Business 
Enterprise. Tomas Guerra was a founding member of OZ Engineering, and has more than 25 years of 
software and system engineering experience. Tomas has been a key contributor in the regional planning and 
development of ITS in Arizona, as well as national ITS standards development and training.


Public Outreach and Participation
As there is only one opportunity to frame the message of new technology to the public and grow their 
enthusiasm, communications and outreach will be a critical factor to the success of the proving ground pilot. 
The A-CAT Program Administration Team will work with ADOT and MCDOT Communications professionals 
to develop and implement a comprehensive outreach plan covering public outreach and public participation 
activities, as well as the accommodation of site visits from external stakeholders, including USDOT staff 
members. This outreach plan will be developed and integrated into the PMP. 


Additional Agency Resources 
ADOT and MCDOT are committed to furnishing resources towards the development and deployment of the 
proving ground. These resources will at the minimum include –


•	 Agency staff resources to support test bed planning, design, safety, operations, outreach and coordination 
with USDOT staff. 


•	 Maintenance and upkeep of proving ground road infrastructure to meet the needs of the connected and 
automated vehicle.


•	 Organization of demonstrations and development of outreach products.
•	 Data processing, analytics and sharing
•	 Others as identified during planning process 


Develop Public and Private Partnerships 
To meet the project goals, the A-CAT partners will establish partnerships with relevant entities. The A-CAT 
partners are already in exploratory stage discussion with the OEMs, Google (Waymo) and Local Motors. All 
major auto manufacturers including Ford, General Motors (GM), Toyota and Volvo have proving grounds in 
Arizona. Representatives of the Crash Avoidance Metrics Partnership (CAMP) recently visited the Anthem test 
bed for the demonstration of MMITSS and to explore the site for the connected automation testing. The cities of 
Chandler and Scottsdale within Maricopa County are current test sites for Google and GM automated vehicles. 
Local Motors is an Arizona-based entity which has invented ‘Olli’ a neighborhood automated transit solution. 
Transit technologies such as Olli are well suited for low density population neighborhoods like Anthem which 
currently do not have any neighborhood or regional transit service. Lack of this service specifically impacts 
those residents who cannot easily access transportation services due to disability or income.


Below is the list of entities identified for potential partnerships:


•	 Local Motors (Automated On-Demand Transit)
•	 OEMs (connected and automated vehicles)
•	 Utilities (smart lighting, communications)
•	 Communication providers (wireless, wired)
•	 Data providers (data, advanced analytics and precision mapping)
•	 Information disseminators (smart traveler information apps)
•	 Universities (technology development)
•	 Equipment manufacturers/providers (Road side and on-board infrastructure, advanced sensors)
•	 Public safety partners
•	 Public agencies partners – Infrastructure deployment and operations
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Share Data and Results 
The purpose of the proving ground is to assist with the convergence of connected vehicle (CV) and automated 
vehicle (AV) technologies. Research will be necessary for convergence and many questions will need to be 
answered. An example of questions to be answered includes:


•	 How will applications such as MMITSS, red light violation warning (RLVW), queue warning, curve warning, 
and dust storm warning perform for a connected automated vehicle? 


•	 How will the data sharing from such environments foster automation? 
•	 How will real-life traffic situations involving emergency vehicles, work zones, and incidents impact 


automated vehicles? 
•	 How will the vehicles respond? 
•	 Can an agency “certify” that they are safe? 


In order to establish a viable platform to accommodate this convergence, the A-CAT partners need to develop 
the auto manufacturer and infrastructure owner and operator requirements for connected automation. The work 
accomplished by the USDOT and Crash Avoidance Metrics Partnership (CAMP) in the development of Vehicle 
to Infrastructure (V2I) concepts and applications will provide the foundation. They will be expanded to the 
automated vehicle environment, which is an area of research that has not been approached in active  
traffic environment. 


A representative from the A-CAT partners is a local agency in the recently established Infrastructure Owner  
and Operator and OEM (IOO-OEM) forum created to establish data sharing needs and create processes 
between the IOOs and OEMs for data exchange. Through these discussions new needs for data sharing have 
been identified.


These relationships and the existing CV test bed in Anthem, Arizona will provide a spring board for the A-CAT 
AV proving ground. The A-CAT AV Proving Ground will leverage the existing capabilities and apply the data 
sharing processes as they are formulated to implement and test the connected and automated applications. 
In partnership with USDOT, appropriate processes will be established for participation in the proving ground 
research, sharing of data and outreach. The proposed USDOT products - Data Policy Playbook Roadmap, 
Operational Data Environment and Research Data Exchange will be excellent assets to foster data sharing  
and exchange. 


The Arizona Connected Vehicle test bed has been utilized to prototype and test technologies and systems 
suitable for first-responder emergency vehicles, transit operations and pedestrian safety implementations. By 
applying SAE DSRC standards (J2735 Messages, J2945 Performance Requirements) for the communications 
between vehicles and the vehicle to infrastructure, a deep and hands-on understanding of the Connected 
Vehicle Reference Implementation Architecture has been established. 


The Arizona Connected Vehicle test bed currently uses the Regional Archived Data System (RADS) as the 
repository for the resulting field test data including Basic Safety Messages (BSM), Signal Phase and Timing 
(SPaT), MAP, Signal Request Messages (SRM), and Signal Status Messages (SSM). RADS was developed by 
AZTech, a regional partnership led by ADOT and MCDOT was created in 1996, that has served as a national 
model for public-private data sharing. The AZTech data sharing processes were established in the early stages 
of the partnership, and in 2000, AZTech established and began utilizing RADS. All members of the A-CAT 
partners were instrumental in developing the AZTech data sharing agreements and are committed to promoting 
the advancement and convergence of CAV technology through data sharing.


RADS currently integrates data from freeway management system, arterial management systems (operated 
by cities and towns), 911 dispatch, high resolution signal timing data (multiple agencies) and third party probe 
data. Every two minutes RADS sends out data through FTP data in the public domain. RADS hardware has 
recently been upgraded to a state-of-art virtualized environment to support the big data needs.
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Deliver Timely Results to USDOT
The designation of Automated Vehicle Proving Ground by USDOT will foster the implementation of a Connected 
and Automated test bed that the A-CAT partners envision will serve as a national model to demonstrate benefits 
of integrated connected vehicle and automated vehicle systems. If designated the A-CAT partnership endeavors 
to open the facility by January 1, 2018 for testing. 


One of the success factors in the MCDOT SMARTDrive ProgramSM connected vehicle test bed development 
and implementation is the well-defined and integrated program management. A similar approach will be applied 
to the AV Proving Ground Pilot. A Project Management Plan (PMP) will be prepared and integrated throughout 
the detailed project schedule. Regular adherence to and updating of these two program management guides 
will enhance internal and external communication. Benefits of this method include: improved communication 
with the USDOT research teams; identified and minimized project risks; and increased successful project 
outcomes. The Program Administration Team will develop a plan and tools for regular and continuous 
engagement with USDOT staff. The draft and final PMP will be submitted to the USDOT under the established 
time frames and revised as appropriate to respond to comments by the USDOT.


Adherence to Laws, Regulations and Federal Policies
The A-CAT partners will adhere to all federal, state, local laws, regulations and policies. The Arizona Executive 
Order 2015-09 provides for:


“The Department of Transportation, Department of Public Safety, and all other agencies of the State of Arizona 
with pertinent regulatory jurisdiction shall undertake any necessary steps to support the testing and operation 
of self-driving vehicles on public roads within Arizona.”


The order also provides for proposed changes to state policies, rules or statutes that facilitate the expanded 
operation of self-driving vehicles may be proposed based on the results of pilot programs conducted  
within Arizona.


The A-CAT partners views public safety seriously and a thorough process will be developed in accordance with 
the federal, state and local laws and regulations to authorize Highly Automated Vehicles (HAVs) to operate on 
the public right of way. This process will contribute to the development of ‘Model State Policy’ as suggested in 
the Section C: Federal Automated Policy.


Conclusion
This proposal outlines an Automated Vehicle Proving Ground Pilot program that would test an integrated 
system of automated and connected vehicle technologies. It is only logical to build upon the successful Anthem, 
Arizona connected vehicle test bed to establish a CAV proving ground using the highly-qualified team that 
comprises A-CAT. The A-CAT partners believes this pilot would demonstrate that an integrated CAV system 
could improve safety, increase mobility and promote adoption of such a system that could lead to future 
investment in technology and infrastructure. The A-CAT partners are prepared to share results from the pilot 
program, and contribute to the development of a state model policy under federal guidelines.


Maricopa County, as the agency within which Anthem is located, has developed strong relationships with the 
Anthem Community Council as well as the community over several years. MCDOT is actively engaged with all 
traffic, safety and connected vehicle technology in the community and will continue to engage the community 
to address any concerns related to the proving grounds pilot. The Anthem Community fully supports advancing 
the proven and tested Arizona Connected Vehicle Test Bed to the proposed designation of Automated Vehicle 
Proving Grounds Pilot. Our constituents in Anthem are enthusiastic about this program, and to quote the 
Anthem Community Council Chief Operating Officer, they are ready for the next phase:


13







“The Council is excited to continue the Anthem community’s involvement and partnership in Arizona 
and Maricopa County’s initiatives in transportation innovation. Anthem is a growing, vibrant community, 
and one that will benefit from these unique and forward-thinking approaches to the safety and mobility 
of our transportation system.”


An integrated transportation environment will benefit all stakeholders – public agencies, private entities and 
auto manufacturers. But more importantly, it will also provide an improved manner of transportation that will 
meet the challenges of a growing population while making our communities a better place to live, work  
and play.
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Auburn University  
-DOT Designation of Automated Vehicle Proving Ground- 


 
Auburn University Program for Automated Vehicle Evaluation (AU-PAVE)  


 
Submission to Docket No.: DOT-OST-2016-0233  
 
Auburn University (AU) is pleased to present this proposal to designate AU-PAVE, the University’s long 
running testing program for vehicle automation technology, as a USDOT Automated Vehicle Proving 
Ground. AU-PAVE serves as the operational mechanism and outdoor laboratory for Auburn University’s 
Transportation Research Initiative. We look forward to utilizing AU-PAVE to co-create and engage as an 
active member of the Community of Practice envisioned by the USDOT “to develop and share best 
practices around the safe testing, demonstration and deployment of automated vehicle technology.”  As 
an academic campus, Auburn University is eligible for this designation.   
 
At Auburn University, we understand that an integrated, comprehensive and systematic approach is 
necessary to tackle today’s transportation challenges. We know that there is not one single solution and 
it truly takes a collaborative approach to uncover the most effective solutions. We believe this systems 
approach must merge expertise across all Engineering disciplines to understand the best and most 
innovative pathway to today’s transportation challenges. The recognized challenges of the industry 
include issues of energy, environment, safety, congestion, and materials utilization.  Successful solutions 
to these issues offer significant potential benefit to the industry when addressed individually; but far 
greater impact is achieved when these opportunities are viewed and solved collectively. (Figure 1) 
 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 1 
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In this respect, AU has the mechanism in place to test new and innovative approaches through the Auburn 
University Program for Automated Vehicle Evaluation (AU-PAVE). AU-PAVE serves as the operational 
platform and outdoor laboratory for Auburn University’s Transportation research initiative.  It provides a 
professionally managed, safe, and secure testing space to evaluate both car and truck technology. AU-
PAVE is made possible by the ongoing research program at the National Center for Asphalt Technology’s 
(NCAT) Pavement Test Track.  NCAT, www.ncat.us, is a cooperative venture between the National Asphalt 
Pavement Association's (NAPA) Research and Education Foundation and Auburn University (AU). 
 
We enthusiastically commit to sharing our approaches and resources that come together in addressing 
these challenges to our Nation’s transportation needs. With a USDOT Authorization as a Designated 
Automated Vehicle Proving Ground, all outside users will have access to these supporting Engineering 
Transportation entities.  


Our response to the mandatory criteria is included below: 


1.  AU-PAVE Fully Meets USDOT Criteria for Automated Vehicle Proving Grounds 
AU-PAVE Safety Officer Dr. Buzz Powell, NCAT Track Manager, will serve as the Designated Safety Officer 
for the USDOT-designated Proving Ground.  In this role he will be responsible for the AU-PAVE’s safety 
management plan as well as participate in the Community of Practice's regular quarterly meeting of Safety 
Officers.   
 
Dr. Powell brings significant expert in safe track testing operations, having been in the role of NCAT Track 
Manager and Safety Officer since 1999.  Safety policies established by Dr. Powell at the NCAT track for 
testing in past years include: 


• truck operations protocols 
• driver training and protocols 
• protocols re interactions with other vehicles on track 


 
AU-PAVE is strongly committed to sharing our approaches to safety developed over the last 16+ years of 
NCAT track operations, plus safety data generated through testing and operation 


2. AU-PAVE Contributions to the Community of Practice are Substantial and Multi-faceted 
AU-PAVE meets USDOT’s stated criteria for Automated Vehicle Proving Grounds with regard to being an 
academic campus with a Designated Safety Officer in place.  
 
AU has an established automated vehicle program through AU-PAVE. AU-PAVE represents a coming 
together of substantial efforts across the College of Engineering for many years, as noted by the activities 
described below. Our efforts in Automated Vehicle evaluation are occurring both independently and 
through industry supported partnerships.   
 
AU-PAVE provides leadership in making national and regional contributions addressing both long-range 
and immediate mobility challenges through the testing and deployment of automated vehicle 
technology. AU provides this leadership through a systems approach. This approach can quickly and 
efficiently focus research on the most critical elements of the industry by linking its 13 fully staffed, fully 
functioning transportation research facilities to accelerate efforts in achieving break-thru solutions to 
the challenges shown in Figure 2. Each of the 13 centers provide engineering expertise and leadership 
directed at solving the multiplicity of automotive industry issues from lower cost energy to safe and 
efficient automobiles using lightweight, smarter materials powered by alternative propulsion systems. 



http://www.ncat.us/
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Each Engineering Research Center is briefly described below with its corresponding numerical notation. 
 


1 Center for Advanced Vehicle Electronics (CAVE)  
  Development of new technologies for the manufacture and packaging of   
  electronics with special emphasis on cost, harsh environment and reliability   
  requirements of the automotive industry. 
        


2 Alabama Microelectronics Science and Technology Center (AMSTC) 
  New concepts in automotive electronic research such as multichip module   
  design, fabrication and reliability, stress and thermal management, and low-high  
  temperature integrated-circuit operation. 
         


3 Center for Innovations in Mobile, Pervasive and Agile Computing Technologies (IMPACT) 
  Development of advances in mobile and embedded communication systems   
  that are wirelessly networked and that interact directly with people for civilian   
  and military transportation applications. 
         


Figure 2 
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4 Materials Research and Education Center (MREC) 
  Development of advances in composites, manufacturing, materials    
  characterization, materials, optics, and smart materials fabrication for    
  the automotive industry. 
         


5 National Center for Asphalt Technology (NCAT) 
  Development of mix designs to provide safer, more durable and cost effective   
  roadways. 
         


6 Wireless Engineering Research and Education Center 
  Design of both hardware and software for wireless devices and networks.    
  Special Emphasis on GPS and VII integrated systems for vehicle     
  navigation, collision avoidance, and safety. 
       


7 Alternative Energies Institute 
  Development of sustainable and renewable energy sources, fuel testing and   
  evaluation and mobile production of bio-fuels. 
    


8 Highway Research Center (HRC) 
  Applied research to solve problems in the planning, design, construction and   
  maintenance of highway systems, especially traffic analysis and control, safety,   
  and environmental issues. 
        


9 Alternative Propulsion Laboratory 
  Development of hybrid propulsion systems using alternative fuels and energy   
  sources. 
 


10 Material Processing Center (MPC) 
  Development of materials processing for the metal casting industry including   
  solidification science, thermophysical properties of liquid metals, particulate   
  molding and heat treating. 
         


11 National Center of Excellence for Research in the Intermodal Transport Environment 
  Comprehensive research and development of air-quality, environmental control   
  systems, detectional mitigation of biological threats in cabin environments. 
 


12 Center for Microfibrous Materials Manufacturing (CMMM) 
  Design development and technology transfer of microfibrous materials    
  predominate in filtration systems for the automotive industry. 
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13 Occupational Safety, Ergonomics, and Injury Prevention (OSE/IP) 
  Practical applications of advanced research, i.e. postural stability of commercial   
  truck drivers, occupant characteristics in performance-based evacuation   
  modeling.  
 
These Centers at Auburn University have focused their transportation research objectives by 
implementing approaches that integrate all aspects of the highway system from the pavement to the 
vehicle to the driver to the highway design to the environment. The specific goals of our research is to: 
 


A) Improve the durability, cost effectiveness and safety of our nation’s highways 
 
B) Increase vehicle performance, fuel efficiency, and safety; and  


 
C) Improve transportation systems with modeling and simulation software tools. 


       
In addition to the resources at Auburn University, AU-PAVE’s research has already been recognized 
internationally.  In particular, Auburn University exhibits leadership with regard to truck platooning as one 
of only a handful of research institutions worldwide that have performed significant investigations on this 
topic (supported by the FHWA EAR program).   Multiple papers have been published based on each of the 
EAR projects discussed in section 4.   
 
AU also demonstrates leadership by participating in the Community of Practice. This is fundamental to 
AU-PAVE activities and promises to be enhanced by the designation as a USDOT Automated Vehicle 
Proving Ground, as described further below.  Future projects will make further use of Stakeholder Advisory 
Boards as has been successfully done in past projects.   Dissemination of research results is accomplished 
via technical journals, conference papers, and providing overview presentations at key industry events.  
Additionally, AU-PAVE representatives participate in stakeholder and technical committees including: 


a. Transportation Research Board annual meeting and committees 
b. SAE World Congress and Commercial Vehicle Engineering Conference, plus technical committees 
c. ITS World Congress presentations and panel participation 
d. Future Truck Automated Driving and Platooning Task Force within the American Trucking 


Association Technology and Maintenance Council  
e. Automated Vehicles Symposium 
f. AASHTO meetings and committees 
g. State DOT Annual Meetings 


 
A prime example of AU-PAVE’s commitment to the Community of Practice stems from the DATP project 
research team’s involvement with the Technology and Maintenance Council (TMC)’s Automated Driving 
and Platooning Task Force.  Interim project research results were central to the development of a TMC 
Information Report, “Automated Driving & Platooning: Issues & Opportunities,” TMC IR 2015-2, published 
by American Trucking Association (ATA) in late 2015.  This was ATA’s first-ever publication relating to truck 
platooning.  In turn, Task Force comments on ongoing DATP research have been invaluable to addressing 
practical feasibility of such systems. 
 
For TMC in particular, Auburn NCAT staff have participated in TMC’s Annual and Fall meetings for over a 
decade.  This relationship has been important to attracting truck-focused testing.  As TMC (and ATA in 
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general) become more active in AV truck systems, the role of AU-PAVE as a technology and testing 
resource is expected to grow. 
 
 Existing and future partnerships will be central to AU-PAVE’s process of disseminating best practices in 
AV evaluation.  USDOT recently awarded a Regional University Transportation Center grant to the 
Southeastern Transportation Research, Innovation, Development and Education Center consortium 
(STRIDE).  The grant will provide up to $14 million for the next five years, focused on developing novel 
strategies for reducing congestion.   The Consortium is led by the University of Florida Transportation 
Institute, with Auburn University as a major founding member.  Other consortium members are The 
Citadel, Florida International University, Georgia Institute of Technology, Jackson State University, North 
Carolina State University, Tennessee Technological University, University of Alabama at Birmingham, and 
the University of North Carolina at Chapel Hill.  We are pleased that this very strong research group 
includes Jackson State University, an HBCU.   
 
The STRIDE consortium will address congestion through the use of new technologies available in vehicles, 
telecommunications capabilities, and shared autonomy in transportation. The potential for traffic 
congestion to be alleviated by automated vehicles is significant, and Auburn’s work in Driver Assistive 
Truck Platooning plus other activities of the GAVLAB, described in section 4.2, plays an important role in 
advancing the state of the art.   
 
AU-PAVE has provided leadership for the Community of Practice across the AV spectrum and most 
strongly in truck platooning.  Auburn’s work here has incorporated technical development (AV/CV), 
technology evaluation, traffic engineering, and stakeholder outreach. Ongoing AV-related research within 
the AU-PAVE program was highlighted in recent years as follows: 


• 2015: Alabama Transportation Conference, Minnesota Transportation Conference, Wisconsin 
Transportation Conference, ITS World Congress, Automated Vehicles Symposium, Kiasco 
Automated Truck Conference, ATA TMC. 


• 2016: Minnesota Trucking Association, Ohio Planning Association, Florida Automated Vehicle 
Summit, Freight Market Intelligence Summit, ITS World Congress, Transportation Research Board, 
ATA TMC. 


 
As previously noted, AU-PAVE has the technical means to share test data in real time and will determine 
the most fruitful data sharing approach based on specific projects and proprietary aspects.  Overall, these 
broadly applicable research thrusts are expected to continue, based on the specific needs of research 
sponsors.   
 
As a new initiative, based on a designation as a USDOT AV Proving Ground, AU-PAVE will work with its 
regional partners to host an annual Southeast Automated Vehicles Testing Symposium.  This event will 
bring together key persons involved in testing cars, trucks, and “robo-taxi” systems across the Southeast 
with engineering and policy-makers from across the region to share testing principles and practices and 
understand the contributions that testing can make to deployment.  We will leverage our longstanding 
relationship with the Gulf Region Intelligent Transportation Society (GRITS), as well as the new STRIDE 
UTC, to optimize the value of this event to practitioners. 
 
AU-PAVE has existing strong relationships with relevant USDOT research program offices and will maintain 
and deepen these relationships.  Auburn University is proud to have had continuous work with the FHWA 
Exploratory Advanced Research program since its inception (GAVLAB, described in section 4.2, is now 
engaged in its fourth EAR project).  Auburn researchers have extensively presented results of this work, 
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crediting and enhancing USDOT’s role in the research community. We will work with USDOT to enhance 
data sharing for USDOT-sponsored work.  This research has been joint, with Auburn University providing 
cost-share to each of these projects.  Auburn’s work is well-known to the ITS Joint Program Office and 
NHTSA; the University is hopeful to develop a mutually beneficial dialogue with FMCSA given the fast 
development pace of automated trucking technology. Alabama DOT will be included in these 
communications as appropriate. 
 
AU-PAVE will submit Proving Grounds Activity Reports to USDOT on a semi-annual basis, or on a schedule 
seen as most useful to USDOT.   


3. AU-PAVE is Fully Committed to Safety in Testing 
In conducting all operations at the NCAT track, risk management and safety is foremost.  Safety 
management plans incorporating robust safety precautions have been in place since on-track truck 
operations began in 2000.   Protocols address safety of all personnel at the track, as well as vehicle 
operations.  All drivers in the pavement test vehicles are professional truck drivers with Commercial 
Drivers Licenses (CDL).  
 
Operations at the NCAT track have not been without incident.  In the process of running over 8 million 
miles on the track, only one accident has occurred that involved driver injury and significant damage to 
the tractor and triple trailer train.  This occurred in February of 2016 after approximately 7¾ million miles.  
The post incident investigation determined this accident to be the result of an unpredictable high wind 
event.   No incidents have occurred during automated vehicle testing conducted to date.   AU-PAVE will 
publish our safety management plan based on these many years of experience with general testing plus 
specifics relative to AV testing.   
 
The engineering researchers conducting AV-related research at the track adhere to safe design, 
deployment, and operation of automated devices under test.  The GAVLAB, described in section 4.2, has 
experience both designing custom e-stop systems, as well as integrating commercial estop systems such 
as those used in the DARPA Grand Challenge vehicle competitions.  Furthermore, researchers can take 
advantage of the professional truck drivers running the day-to-day pavement tests, as needed.  Regarding 
on-road testing, discussions are in-process with Alabama DOT which will build upon demonstrations of 
planned on-road activities on the track.    
 
In addition, Auburn University is part of a team led by the Virginia Tech Transportation Institute which is 
supporting NHTSA via an IDIQ contract on Electronic Systems Safety.  The scope of this IDIQ extends to 
automated vehicle operations.   
 


4.  Research, Application and Data Sharing  
 
AU-PAVE commits to open data, sharing performance metrics, and results of objective tests with the 
permission of public sector clients and to the degree possible with private sector clients.  As one aspect 
of AU-PAVE’s commitment, NCAT will leverage its longstanding membership in the American Trucking 
Association’s Technology and Maintenance Council.  Through this membership, NCAT’s fleet professionals 
contribute to the process for development and reconsideration of standard fleet practices. 
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AU-PAVE will strongly advocate for sharing of information so as to serve the larger community.   Key 
aspects of shared data, performance metrics, and test results will be included in the Proving Ground semi-
annual report.  
 
AU-PAVE has significant strengths in carrying out the activities and programs based on the University-
wide technical capabilities. Within the University’s Samuel L. Ginn College of Engineering, the groups 
which comprise AU-PAVE are listed and described below:  


a. National Center for Asphalt Technology  
b. GPS and Vehicle Dynamics Laboratory (GAVLAB) within the Mechanical Engineering Department 
c. Wireless Engineering Research and Education Center within the Computer Sciences and Software 


Engineering Department 
d. Highway Research Center within the Civil Engineering Department 
e. Industrial and Systems Engineering Department (ergonomics and operations research) 
f. Numerical System Simulation & Aerodynamic Modeling Research Work Group within the 


Aerospace Engineering Department 
g. Auburn University Cyber Initiative 


 


4.1. National Center for Asphalt Technology (NCAT) Test Track 
NCAT was created in 1986 through an agreement between the National Asphalt Pavement Association 
(NAPA) Research and Education Foundation and Auburn University.  NCAT is a major scientific force in 
pavement research, with a testing program incorporating an oval track built to interstate standards 
located about 20 miles from Auburn’s campus.  The photo provides an aerial view of the track. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A practical vehicle testing program evolved at Auburn as a consequence of the ongoing research activities 
at the NCAT Pavement Test Track.  In order to damage experimental pavements on the 1.7-mile test oval, 
it is necessary to run a fleet of heavily loaded Class 8 tractor-triple-trailers over ¾ million miles a year 
(approximately 3400 miles per day).   The photo below illustrates the truck-based track operations. 
 


Aerial View of AU-PAVE NCAT Test Track 
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Since 2003, these trucking operations at the test track have 
provided an excellent opportunity to study issues that are 
important to the trucking industry in a highly controlled, 
practical, and cost effective manner.   
 
Track fleet operations provide an opportunity to affordably 
evaluate new technologies while simultaneously providing 
fleets with reliable and unbiased performance data.  Past 
research efforts have focused on timely issues such as fuel 
economy improvement and pollution reduction of performance 
enhancing technologies, long-term durability of tractor-trailer 
components and parts, comparison of synthetic versus 
conventional fuels and lubricants, cab vibration reduction and 
driver fatigue, reduction of carbon in exhaust gases, next 
generation hydrogen fuel cell bus performance, and tire wear 
rate and life in the track’s high scrub, accelerated wear environment.  
 
The facility also includes a 260-foot diameter skid pad, 2½-mile off-road track with DOD-defined obstacles, 
multiple access points to the paved track for on-road/off-road duty cycles, and abundant emergency 
access.  The wireless network is extensive, incorporating 802.11 trackside wireless internet, extensive 
wireless video monitoring of experiments, and 802.11p DSRC V2X. The NCAT wireless network enables 
sharing of (non-proprietary) test data in real time to researchers worldwide.   Physical facilities include a 
covered open garage for vehicle maintenance and development, plus private garage space available for 
technology developers.  


 


 
The NCAT track serves as the key infrastructure element of AU-PAVE.  For many years, this trucking 
operation has served as a platform for a wide range of truck-based vehicle technology research.  It is 
especially suited for high mileage testing.   Additionally, given the two lane configuration, testing of other 
vehicles is performed on the track by GAVLAB (described in the next section).  Automated vehicle testing 
at NCAT goes as far back as 2007, when teams vying for a slot in the DARPA Urban Challenge were required 
to perform pre-qualifying trials for DARPA observers at a test facility of their choice.  NCAT was chosen by 


AU-PAVE NCAT Track Operations 


Gantry supporting V2I DSRC Radio’s at NCAT Track 







10 
 


Team Lux, fielded by Ibeo Automotive Sensors, for this purpose.  The skid pad area of the track was 
mocked up as an intersection and street environment.  Observed by DARPA personnel, the driverless Level 
4 Team Lux vehicle passed the pre-qualification and moved on to the final rounds.   
 
The NCAT track staff are experienced in running highly precise fuel economy tests. NCAT has specialized 
fuel tanks and other equipment necessary to run the Joint TMC/SAE Fuel Consumption Test Procedure – 
Type II and/or Type III.  These procedures are an integral part of the American Trucking Association’s 
Guidelines for Qualifying Products Claiming a Fuel Economy Benefit (TMC RP 1115).  Assessment of fuel 
economy is essential for the trucking industry in evaluation of all automated vehicle technologies, in 
particular truck platooning operating at various automation levels.  
 


4.2. Mechanical Engineering / GAVLAB 
The GPS and Vehicle Dynamics Laboratory (GAVLAB) within the Mechanical Engineering Dept., focuses on 
the control and navigation of vehicles using GPS in conjunction with other sensors, such as Inertial 
Navigation System (INS) sensors. GAVLAB plays the primary role in testing of AV systems at the NCAT 
track.  The laboratory research thrusts include sensor fusion/integration, on-line system identification, 
adaptive and robust control algorithms, and vehicle state and parameter estimation.  These are focused 
towards vehicle dynamics and transportation, including heavy trucks, passenger cars, off-road vehicles, as 
well as autonomous and unmanned vehicles.  The GAVLAB has also undertaken several tasks, including 
developing simulations of sensor technology using CarSim and TruckSim, writing algorithms for sensor 
fusion for robust positioning, estimation of truck properties including mass and engine torque, and live 
implementation and testing of systems.  
 
In addition, the laboratory consists of various GPS receivers, Inertial Measurement Units (IMUs), vehicle 
radars, an instrumented Infiniti G-35, an instrumented Hyundai Sonata, an instrumented Ford Explorer, 
and other vehicles as well as access to the NCAT test track and trucks.  The GAVLAB has developed a pair 
of Cooperative Adaptive Cruise Control capable Peterbilt trucks that are also a valuable resource for 
cooperative testing on the NCAT track.  Auburn in conjunction with Peterbilt and TRW may seek to add 
automated steering to the trucks in the near future.   
 
Use of the NCAT test facility has been fundamental to many GAVLAB projects.  GAVLAB uses the track for 
testing navigation algorithms, as the team has accurate (cm-level) maps of the lanes and lane markings 
for validating navigation and sensor fusion based navigation.  Plus, roadside signs are mapped for 
examining map registration algorithms.   Several projects involving V2V or V2I elements have taken 
advantage of the track’s V2X communications environment. Including the three projects discussed below: 
 


a. (2006-2008) Funded by FHWA’s Exploratory Advanced Research program, the Intelligent Sensor 
Fusion for Lane Detection project included a requirement to know vehicle position in the lane to 
50cm.  Perception sensors were augmented with GPS and inertial sensors to achieve the accuracy 
and maintain lane position when GPS is not available.  Both algorithms were combined with GPS 
to demonstrate 50cm accuracy.  
 


b.  (2007-2008) This work, funded by Intermap and Eaton, investigated fuel savings possible using 
3D road geometries and a predictive cruise controller and automatic gear shifting algorithm to 
calculate optimal vehicle speed and gear selection. Vehicle models were validated using Eaton’s 
engine and dynamometer data as well as NCAT experiments.  
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c. (2009-2012) Next Generation Vehicle Positioning in GPS-Degraded Environments for Vehicle 
Safety and Automation Systems, DTFH61-09-R-00004.  Funded by FHWA’s Exploratory Advanced 
Research program, this project explored means of positioning when GPS is not available, 
examining radio frequency ranging based on DSRC radio technology, visual odometry, and terrain-
based localization.  These latter two techniques rely on foreknowledge of road features – in 
essence, a feature-enhanced version of a digital map (this becomes feasible in the “connected 
vehicle” future, in which tomorrow’s vehicles have access to quantities of data orders of 
magnitude greater than today’s cars, as well as the ability to share data at high data rates).   Based 
on testing and characterization of these technologies at the NCAT test track, Auburn defined a 
combined Integrated Positioning System (IPS) for degraded GPS environments.   For this project 
an Industry Advisory Board (IAB) was established consisting of automotive OEMs and Tier 1 
suppliers.  Interim project results were shared with IAB members and they participated along with 
FHWA in demonstrations at the NCAT track at the project’s conclusion.   


 


 
Using the NCAT track and other capabilities, GAVLAB has also done extensive work for the automotive 
industry, including General Motors (Integrating Production GPS with Electronic Stability Control Sensors 
For Improved Vehicle State Estimation), Honda (GPS testing), and Continental.  GAVLAB has also placed 
four interns at Mercedes Benz research in Germany during the last two years, and some graduates of the 
program are now working on automated vehicle development for car-makers.  This tight integration with 
the vehicle industry ensures that the testing capabilities offered by AU-PAVE remain relevant to emerging 
AV needs, with research results benefitting the global community of AV system developers.  


4.3.  Wireless Engineering Research and Education Center  
The main objectives of this group are design, implementation, and evaluation of vehicle-to-vehicle (V2V) 
communications. Critical requirements for wireless networks that support automated truck platooning 
and other applications are satisfied by providing high reliability in the transmission of control information, 
security against various forms of attacks, and high data rates for rapid delivery of large amounts of control 
and driver feedback data.  
 
In past years, the NCAT facilities and environments have provided excellent conditions for wireless 
networking research.  Following are some examples of previous research conducted in these facilities.  
 


Peterbilt/GAVLAB Vehicles Equipped with DATP under Test at AU-PAVE NCAT Track  
(assessing the ability of the control system to accurately maintain gap spacing) 
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a. (2010) Commercial Vehicle Secure Network for Safety and Mobility Applications.   This work, 
conducted at the NCAT track, was sponsored by the National Transportation Research Center Inc. 
University Transportation Center.  The main objective of this project was to develop a secure, reliable, 
high throughput and integrated wireless network for vehicle-to-vehicle (V2V), vehicle-to-
infrastructure (V2I) and intra-vehicle communications. Novel techniques and communication 
protocols were developed to ensure that safety messages are transmitted reliably, securely and 
efficiently.  The results of our studies on the integrated wireless vehicle networks for V2V, V2I and 
intra-vehicle networks show that the integrated network can satisfy the security, reliability and 
throughput performance requirements of Electronic Stability Control systems and other connected 
vehicle safety applications. The demonstration of the intra-vehicle wireless networks on the 
commercial tractor trailers at the NCAT test track for supporting ESC systems showed that this is 
feasible in real-world vehicle networks under normal operating conditions. 
 


b. (2013-2017) Heavy Truck Cooperative Adaptive Cruise Control: Evaluation, Testing and Stakeholder 
Engagement (DTFH61-13-H-00019).  Making use of the NCAT track, the wireless group conducted an 
empirical study of DSRC V2V performance in truck platooning scenarios. Real-world experiments were 
conducted with commercial DSRC radio’s and semi-trailer trucks with various antenna configurations.  
Static and dynamic tests were conducted to explore DSRC performance under different situations. 
Test results verified initial hypotheses.  For example, hilly roads can affect delivery ratio and antennas 
mounted on opposite sides of a truck can suffer from low delivery ratio at curved roads.  The team 
also found that antennas can sometimes suffer from low delivery ratio even when the trucks are on 
straight roads, possibly due to reflections from the nearby terrain. These effects were quantified and 
published, along with data documenting improvements gained by using the two side antennas 
alternately. 


4.4.  Civil Engineering Highway Research Center (HRC) 
The HRC is composed of Civil Engineers in the specialty of Transportation, and focuses on highway 
operations such as planning, safety, and traffic management/analysis. The HRC conducts traffic simulation 
using VISSIM, and statistical analysis of data obtained from these simulations. One example of a traffic 
simulation model of heavy trucks has been developed as a part of the study of Driver Assistive Truck 
Platooning recently conducted by Auburn for FHWA, a civil engineering group on the research team. The 
models, developed in the traffic simulation software CORSIM, included heavy trucks operating under 
reduced headways enabled by connected vehicle technology.  These trucks were in traffic with vehicles 
of all types and capabilities. In this study, traffic was modeled on an Interstate highway in a rural and small 
urban area.  The market penetration levels of DATP among heavy vehicles were varied incrementally from 
20% to 100%.  Time gaps between the platooned trucks were varied between 0.5 and 1.4 seconds.  The 
DATP-enabled trucks were operating in mixed traffic in which passenger vehicles did not have any CV/AV 
capabilities. Results of the models show small improvements (reductions) in travel time for heavy trucks 
while platooned.  These differences were statistically significant for some combinations of market 
penetration and time gap. This type of research complements on-track work to assess aspects of feasibility 
for transportation operations. 


4.5. Industrial and Systems Engineering 
Researchers in the Industrial and Systems Engineering Department (ISE) contribute to automated vehicle 
research via both ergonomics and operations research. This also incorporates the Laboratory for 
Occupational Safety, Ergonomics and Injury Prevention which includes a Human Factors Lab, 
Biomechanics Lab, and Gait/Work Simulation Lab.   Most data collection gear is portable and can be easily 
configured for field data collection under realistic or actual conditions, and can be used in roadway / 
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vehicle environments. Engineering faculty and students are certified to conduct IRB-based human 
subject’s research.  The IRB, Institutional Review Board, at AU is responsible for the ethical and regulatory 
requirements related to the protection of human participants in research.  
 
Within the FHWA-funded DATP research, the operations research group analyzed real-world trucking 
traffic data to identify critical freight corridors in which truck platooning operations are likely to be viable.  
This analysis addressed the feasibility of platoon formation in real world settings, the determination of 
estimated expected platoon sizes, impacts to delivery schedules, and waiting times for trucks to join a 
platoon.  This type of research complements on-track work to assess aspects of commercial feasibility.  


4.6. Aerospace Engineering Numerical System Simulation & Aerodynamic Modeling Research 
Work Group  
Within the FHWA-funded DATP research, this group has developed a high-fidelity aerodynamic model of 
the two-truck leader-follower platooning configuration. The model estimates the decrease in drag 
coefficient that is achieved through platooning to develop a correlation between leader-follower 
separation distance and the absolute drag reduction, which in turn enables estimates of vehicle fuel 
savings.  The effects of lateral offset of the follower truck have also been modeled, producing results 
highly relevant to the trucking industry which have been presented at both the SAE World Congress and 
SAE Commercial Vehicle Engineering Conference.  Aspects of this work will be presented in detail at TRB 
2017.   Work at the NCAT track has been vital to validate aspects of the model.   


4.7. Auburn Cyber Research Center 
The Auburn University Cyber Initiative brings a powerful array of expertise to bear in addressing cyber-
threats. Recently recognized in a joint resolution passed by the Alabama Legislature, AUCI is home to 
capabilities and facilities that provide critical support for the military, federal agencies, state agencies, 
intelligence community and commercial entities.  The Center seeks to develop designs for novel and useful 
engineering prototypes, technology spin-offs, and licensable artifacts.  The Center also focuses on 
educating a superior cyber workforce and supporting state and regional economic development.   The 
National Security Agency has designated Auburn as a National Center of Academic Excellence in Cyber 
Operations.  The Center’s capabilities support AU-PAVE in assessing vehicle security plus V2X 
communications.    


4.8. Alabama Technology Transfer Center 
The Alabama Technology Transfer Center was created to bring the newest developments in technology 
to state and local public works agencies in Alabama. The Center combines the resources of USDOT, the 
Alabama Department of Transportation, and Auburn University.   Training Seminars are a part of the 
Technology Transfer (T2) Center using the expertise of professionals from throughout the region. Topics 
covered in the past by Alabama LTAP seminars have included value engineering, public works 
management, railroad highway grade crossing improvements, and traffic control in construction.  The 
Center’s capabilities and network will be leveraged to share relevant results of automated vehicle 
research with practitioners across the State and region.  
 


5. Demonstrated Investments 
Initial investments to create the NCAT test facility were $7.5M from Alabama DOT plus $.5M from Auburn 
University.   On the extensive activities under the FHWA EAR work, Auburn has cost-shared approximately 
20% in each project.  Section 2 provides information regarding the significant AV testing ongoing at 
Auburn University.  This activity includes cost share provided by Auburn University with its partner 
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Peterbilt.  The FHWA EAR DATP project focuses specifically on feasibility of truck platooning; stakeholder 
outreach plus Alabama DOT and STRIDE UTC discussions addressing deployment. AU-PAVE will work with 
the STRIDE UTC to address regulatory challenges of automation levels 3-5, in which the human driver is 
out of the control loop for some or all of the time.  This will include engaging Alabama DOT and local 
communities as to the nature and types of regulation needed at the state and local level.   
 
Additionally, in cooperation with Alabama DOT, NCAT test operations can potentially extend onto public 
roadways when needed, based on NCAT’s strong history/ relationship with Alabama DOT.   In conjunction 
with the FHWA EAR DATP project, the Alabama DOT has provided a letter stating that they are willing to 
consider a testing permit for two-truck Level 1 platooning on I-65, I-85, and US 280 based on test results 
at the NCAT track plus joint development of testing protocols.  This on-road testing is under consideration 
for 2017 during Phase Three of the project. 
 


6.  Readiness:  AU-PAVE Open for Testing Since 2000 
The AU-PAVE NCAT facility has been open and supporting vehicle technology testing since 2000.   The 
designated Point of Contact is Dr. Buzz Powell, NCAT Track Manager and Designated Safety Officer for the 
USDOT-designated Proving Ground. The NCAT facility is frequently used by multiple users simultaneously, 
including the NCAT pavement wear trucks and vehicles under test by GAVLAB or others.  As noted in 
Section 2, non-proprietary data generated by the AV testing at the proving ground will be shared publicly 
with the support of our sponsors.   
 
For any potential testing on public roads, AU-PAVE will engage with affected local communities in addition 
to ongoing discussions with Alabama DOT described above.  Our relationship with the City of Auburn is 
very strong and is facilitated by our involvement with and participation on various agencies; specifically 
the Industrial Development Board, the Economic Development commission and the Technology Research 
Foundation. 


7.  Adherence to Laws, Regulations, and Federal Policy  
All AU-PAVE testing will adhere to state and local laws and federal regulations.  Our relationships with the 
City of Auburn, Lee County, and Alabama DOT provide good communications channels for assessing how 
existing laws apply to on-road AV testing we propose.   
 
In particular, public road testing will fully adhere to NHTSA Policy for Automated Vehicles for testing and 
deployment of L3-L5 automated vehicles.   For on-road testing, this will include the following: 


• Full compliance with DOT’s Vehicle Performance Guidance and all sections of the AV Policy 
• Automated vehicles will meet all applicable FMVSS or seek an exemption from NHTSA 
• Provision of a Safety Assessment letter to NHTSA  
• Test operators are responsible for following all traffic rules and will be responsible for all traffic 


violations. 
• If enacted by the state of Alabama,  


o AU-PAVE will submit an application to Alabama DOT for testing of HAVs and comply with 
all information requirements, including Auburn’s safety and compliance plan for testing 
vehicles 


o Vehicles used in testing will be operated solely by trained persons with a valid State 
driver’s license designated by AU-PAVE 


o A summary of the training provided to those performing the testing will be provided to 
Alabama DOT 
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o All crashes involving test vehicles will be reported in accordance with Alabama law 
o All operators will be made available for a background check including, but not limited to, 


a driver history review and a criminal history check. 
 
8.  Additional Information Regarding Key Personnel 
 
Dr. R. Buzz Powell, AU-PAVE Designated Safety Officer for the USDOT-designated Proving Ground  
Dr. Powell earned his B.S., M.S., and Ph.D. degrees in Civil Engineering from Auburn University (1990, 
1996, and 2006, respectively) with emphasis in pavements and geomaterials. He completed his 
professional internship with the Alabama Department of Transportation (ALDOT) in site characterization 
and geotechnical construction. While with ALDOT, he gained a total of 10 years of experience in pavement 
management, pavement design, pavement research, and pavement materials characterization. Following 
a 12-year career with ALDOT, he worked for 2 years as the Principal Engineer for an engineering consulting 
firm. Dr. Powell has served as NCAT’s Test Track Manager since 1999, and he has been an Assistant 
Director at NCAT since 2007. The focus of his research at Auburn University is accelerated pavement 
testing, pavement performance measurement, and pavement construction. Dr. Powell is a registered 
professional engineer in the State of Alabama. 
 
Dr. David Bevly, AU-PAVE Principal Investigator 
Dr. Bevly is a Professor in the Department of Mechanical Engineering at Auburn University where he joined 
the faculty in August of 2001.  He serves as Principal Investigator for AU-PAVE.  Dr. Bevly directs Auburn 
University’s GPS and Vehicle Dynamics Laboratory (GAVLAB).  His research interests include State and 
Parameter Estimation, Vehicle Dynamics and Control, GPS and Sensor Fusion, and Control of Dynamic 
Systems.  Dr. Bevly received his Ph.D. in the Department of Mechanical Engineering at Stanford in 2001, 
M.S. in Mechanical Engineering from the Massachusetts Institute of Technology in 1997 and B.S. in 
Mechanical Engineering from Texas A&M University in 1995.  Dr. Bevly holds the following patents: a)  
GPS Control of a Tractor Towed Implement (Patent No. US 6,434,462); b) Determination and Control of 
Vehicle Sideslip Using GPS (Patent No. US 6,681,180); c) Method and Apparatus for Vehicle Control, 
Navigation, and Positioning (Patent No. US 6,732,024).  Recently, Dr. Bevly was one of ten professors from 
around the world who were selected to receive SAE International's Ralph R. Teetor Educational 
Award.  Established in 1953, the award recognizes outstanding engineering educators. 
 
9.  Conclusion 
In conclusion, Auburn University looks forward to joining with USDOT and the Community of Practice to 
extend the knowledge base and deployment prospects for safe automated vehicle operations. We 
applaud USDOT in taking this step “to foster the safe deployment of advanced automated vehicle 
technologies to achieve national goals while understanding the long-term societal and ethical impacts 
that these technological advancements may impose.” AU-PAVE is prepared and organized to engage in 
these exciting challenges.  
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EXECUTIVE SUMMARY


EXECUTIVE SUMMARY


The Central Florida Automated Vehicle (AV) Partnership is pleased to sub-
mit this proposal for the designation of Automated Proving Ground for its 
participating facilities and future expansion of Partnership members’ facil-
ities. As a designated AV proving ground, Central Florida would showcase 
and share findings on local, regional and national platforms to advance 
these technologies in support of future mobility and transportation safety. 
In addition to meeting all mandatory criteria sought by the USDOT, the 
Central Florida AV Partnership proposal offers the following advantages as 
a USDOT-designated AV proving ground:


1.	 A unique multidisciplinary, multimodal partnership provides additional 
investment and long-term operation of the proving ground;


2.	 A three-tiered approach to leverage the resources of our partnership for 
testing and deployment sites to meet USDOT long term needs;


3.	 An environment that attracts 70 million visitors each year to demon-
strate the benefits of AV technology and to promote user acceptance.


This approach reduces potential risks and ensures adherence to a partner-
ship-wide safety management plan by validating safety standards through 
each tier. The three tier approach will provide a platform to share data in a 
step by step process, highlighting the progression of testing for every mode 
of transportation, including autos, freight, transit, bicycle and pedestrian, 
to be included from simulation to open road testing.


As the first step in the process, University of Central Florida (UCF), 


Florida A&M University-Florida State University (FAMU-FSU), and Florida 
Polytechnic University (Florida Poly) bring a wealth of research and simula-
tion experience, a multidisciplinary approach with programs in Engineering, 
and an AV development program through Florida Poly. UCF and Florida Poly 
have developed an academic rigor in testing practices, transitioning proj-
ects from academics to implementation. In addition to multidisciplinary 
engineering programs, FAMU-FSU provides a resource with the College of 
Law to assist in safety and policy compliance review for testing.


One of the two proposed controlled testing facilities in Central Florida is 
SunTrax, a new transportation technology testing facility that includes a 
2.25-mile, oval track on a 400-acre site, centrally located between Tampa 
and Orlando. The track includes infrastructure and mounting locations for 
roadside units and tolling equipment, while the 200-acre infield will be ded-
icated to controlled AV and CV testing for arterial environments. NASA will 
provide the second controlled testing facility at Kennedy Space Center (KSC), 
which offers the ideal controlled environment with a vast roadway network 
and secure access. KSC can conduct controlled extreme environment testing 
for significant weather events and unusual roadway conditions. 


The third tier of proposed testing involves deployment on select Central 
Florida highways, roadways and transit routes. I-4, SR 540, and SR 528 
(Figure 1) comprise the proposed limited-access highways and arterials 
in Central Florida. Florida’s Turnpike Enterprise (FTE), Central Florida 
Expressway Authority (CFX) and FDOT District Five are providing sup-
port to make these facilities available. Proposed transit option includes 
the bus rapid transit (BRT) LYMMO route in downtown Orlando, providing 
connections to both rail (SunRail), regional transit (LYNX) and Juice Bike 
Share locations. 


OPEN DEPLOYMENT


CITY OF ORLANDO
LYNX


FDOT D1, D5
CFX
FTE


SIMULATION AND TESTING


UCF
FLORIDA POLY


FAMU-FSU


CONTROLLED FACILITY
DEPLOYMENT


NASA, KSC
SUNTRAX
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PROPOSED PROVING GROUND


DEDICATED AND CONTINUOUS FIBER OPTIC
COMMUNICATION SYSTEM


SR 528 (WEST): Limited-access highway with buffer-separated tolled express 
lanes; open to traffic in summer 2018, allowing testing of dedicated AV lanes
SR 528 (EAST): Florida AV Program pilot project for driver-assisted truck 
platooning between Orlando International Airport and the port


SUNTRAX: A 400-acre facility dedicated to AV and tolls testing


FLORIDA POLYTECHNIC UNIVERSITY: Florida’s only public university 
dedicated to study of science, technology, engineering and math; offers AV course


I-4 ULTIMATE: Barrier-separated tolled express lanes open to traffic in 2020;  
allows testing of dedicated AV lanes, continuous fiber optic communications system, 
and 24/7 traffic management center coverage


FAMU-FSU: Downtown Orlando campus 


LYNX: Bus rapid transit and dedicated transit lanes; dedicated and continuous fiber 
optic communication system


CITY OF ORLANDO: Urban core; urban pedestrian and bicycle trails; dedicated 
and continuous fiber optic communication system


UCF: Consortium member of the USDOT-designated University Transportation 
Center; safety research using simulation


CENTRAL FLORIDA EXPRESSWAY: Limited-access highway with Wrong Way 
Driving Pilot; continuous fiber optic communications system; 24/7 traffic 
management center coverage


NASA, KENNEDY SPACE CENTER: Controlled and secured private network
of roads; high-tech testing laboratories


Figure 1: Overview of Proposed Central Florida AV Proving Ground
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ELIGIBILITY AND SELECTION CRITERIA


  ELIGIBILITY INFORMATION


Minority Institution The partnership includes FAMU-FSU, an accredited minority institution


Test Track and Testing Facility
yy SunTrax Tolling and Automated Vehicle Testing Facility
yy UCF Transportation Lab (2016 USDOT University Transportation Center [UTC], Simulation)
yy NASA, KSC (Roadway Network and Swamp Works Lab)


Cities/Urban Cores City of Orlando (central business district; bus rapid transit; pedestrian and bicycle trails)


Highway Corridors SR 528 (Beachline Expressway); I-4; SR 540 (Polk Parkway)


Campuses (Corporate or Academic) UCF; Florida Poly; FAMU-FSU (downtown Orlando campus) 


  MANDATORY CRITERIA


Designated Safety Officer
Anthony Nosse (FDOT District Five Safety Officer). Nosse is committed to participating in regularly scheduled meetings and sharing safety 
lessons learned to the Community of Practice.


Commitment to Sharing


Partnership members have demonstrated an extensive history and commitment to sharing information and best practices to regional, and national 
organizations such as, USDOT and its research programs/offices, TRB, NCHRP, AASHTO, ITS America, IBTTA, ITE, and many others. The 
Partnership will continue and accelerate this commitment with USDOT and its program offices and share all non-proprietary data with the USDOT 
Research Data Exchange (RDE).


  PROPOSED CONTRIBUTIONS


Established AV Program
The Florida Automated Vehicles (FAV) program was established in 2012 to lead the state in developing best safety practices, education models, and 
promote awareness for AVs and the relevant technology. This program continues today and includes several pilot projects and an annual summit to 
share ideas and best practices. www.automatedfl.com


Leadership in National and 
Regional Contributions


The Central Florida AV Partnership includes regional agencies and entities that have demonstrated leadership and significant contributions towards 
mobility challenges. This Partnership will continue to provide leadership by sharing information and providing further opportunities for testing and 
deployment of AV technologies.


Proposed Contributions to 
Community of Practice


All information, including safety management plans, testing data, lessons learned, and testing methodology will be proactively shared with the 
Community of Practice.


Willingness for Relationship 
with US DOT Research


Members are already active in working relationships with USDOT research program offices. The Partnership includes significant involvement from 
academia capable of conducting research, analyses and reporting efforts. The partnership will participate in regular meetings, pooled research efforts 
and conferences.



http://www.automatedfl.com/
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ELIGIBILITY AND SELECTION CRITERIA


  COMMITMENT TO SAFETY


Capability to Control Risks
Partnership members already have standard safety management plans, and are committed to publishing and maintaining an overall safety 
management plan for the proving ground testing and operations. 


Safety Protocols, Safe Design, 
Deployment and Operation


Partnership members have demonstrated the ability to safely conduct testing in controlled environments and real world applications through 
established safety protocols, permitting processes, and risk mitigation plans. 


  RESEARCH, APPLICATION AND DATA SHARING


Extent of Applicant to Provide 
Applicable Solution for Broader Region


The Partnership includes broad regional involvement and state agencies that are able to share results and information statewide for the development 
of solutions that support the advancement of AV technology. 


Research and Extension Resources
The Partnership includes three universities: UCF, Florida Poly and FAMU-FSU. These partners provide significant resources for researching the 
capabilities of AV technologies. 


Ability to Disseminate Results
Florida Poly is already supporting the national deployment of AV technology through a committed educational program starting in spring 2017. The 
Partnership is committed to expanding this education program statewide through its institutional and training resources. 


Commitment to Open Data Sharing 
and Sharing of Test Results


City of Orlando and FDOT have open data initiatives. The team’s letters of commitment demonstrate a proactive willingness to share all data and test results.


  DEMONSTRATED INVESTMENTS


Capital Improvements
The Partnership members are providing substantial existing facilities and investments for the proving ground, including the UCF simulator, NASA 
Swamp Works, and an extensive controlled and public road network. Fully funded planned investments such as SunTrax, a $100 million state of the 
art AV testing site shows the commitment of the Partnership to continue advancing the proving ground capabilities.


Authorization of Proving Grounds, 
Legislation, Regulation


In 2012, House Bill 1207 first provided Florida with Automated Vehicle Testing Legislation. In 2016, House Bill 7027 expanded capabilities clearing 
way for all forms of AV Testing. A legislation evaluation is currently underway to address the USDOT policy guidance on AVs.


Testing Under Way
Central Florida’s AV testing began in 2011 with the connected vehicle (CV)-affiliated test bed along I-4 and demonstrated at the ITS World 
Congress. Central Florida continues to participate in additional AV pilot projects documented on www.automatedfl.com.



http://www.automatedfl.com/
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ELIGIBILITY AND SELECTION CRITERIA


  READINESS


January 1, 2018
Many of the Partnership facilities are open for testing including the UCF Simulator, Orlando BRT and Urban Core Facilities, Limited Access Highway 
Facilities, and KSC. SunTrax construction will start in Spring of 2017 and be open for testing Fall of 2018. I-4 Ultimate is under construction and 
expected to open early 2021.


Open to Multiple Users Florida’s facilities are not affiliated with a particular vendor, allowing multiple users the opportunity to test on the proving ground.


Designated Point of Contact


Michael Shannon, Director of Transportation Development, Florida’s Turnpike Enterprise 
Email: micheal.shannon@dot.state.fl.us / phone: (407) 264 3628


Charles Ramdatt, Director of Special Projects, City of Orlando
Email: charles.ramdatt@cityoforlando.net / phone: (407) 246-3186


Engaged with Affected Communities
The Partnership includes members from all affected communities and will continue to provide public engagement to address any concerns regarding 
AV technology. The Letters of Partnership and Commitment signed by a representative from each Partner can be found in the Appendix to this 
application. 


  ADHERENCE TO LAWS, REGULATIONS AND FEDERAL POLICY


Address adherence to state/local 
laws and federal regulations


With Florida’s enabling legislation AV testing is permitted with adequate insurance and a licensed operator. Enforcement on public roadways for 
approved AV technologies will be handled by the Florida Highway Patrol and local law enforcement agencies. 


Demonstrate adherence to guidance 
from NHTSA policy on AV


The Partnership will use National Highway Traffic Safety Administration (NHTSA) policy as a guidance document to help develop an overall safety 
management plan and other policies such as permitting AV testing in the proving ground. Existing State legislation supports NHTSA policy and state 
model practices.



mailto:micheal.shannon%40dot.state.fl.us?subject=

mailto:charles.ramdatt%40cityoforlando.net?subject=
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PROGRAM DEVELOPMENT


PROGRAM DEVELOPMENT


The three-tiered approach to testing at the Partnership’s facilities provides 
an unparalleled proving ground with capabilities to objectively test every 
aspect of AV technologies. From simulation/emulation at state of the art 
universities, to controlled “test track” facilities offering extreme environ-
mental and controlled scenario testing, to multimodal public facilities, the 
Central Florida AV Proving Ground offers the most comprehensive testing 
arenas. Utilizing this multi-tiered proving ground will allow for reduced 
risk, and stepped and phased proving of technologies. Having these capabil-
ities within one proving ground creates a more robust result for best safety 
practices and validation of automated transportation technology. The fol-
lowing outlines the proposed proving grounds in detail, demonstrating the 
eligibility, capability, commitments, readiness, and overall compliance of 
the Central Florida AV Proving Ground.


SunTrax


The Florida Department of Transportation’s Florida Turnpike Enterprise 
(FTE) and Florida Poly have committed to a long-term partnership to 
construct a new transportation technology testing facility, SunTrax. This 
testing site includes a 2.25-mile, oval track on a 400-acre site in Polk 
County, centrally located between Tampa and Orlando. The facility will be 
adjacent to FTE’s Polk Parkway (SR 540) just two miles south of the Florida 
Poly campus. Design of the initial phase has been completed including an 
innovative toll testing facility replicating limited access conditions for high 
speed testing of tolling, and AV technologies. The oval track includes infra-
structure such as shelters, buildings, gantry structures, and a variety of 
mounting locations for road side units and tolling equipment. The facil-
ity was designed around multiple scenarios such as single lane, multiple 
lanes, and parallel toll and express lanes. The facility offers an opportunity 
for national and international certification for AV and tolling technolo-
gies. This project will be advertised for construction in February 2017, and 
construction is expected to last for 18 months. SunTrax will be open for 
testing in the fall 2018. Design, construction, construction engineering, 
and inspection funds have already been appropriated and committed in 


FDOT’s current work program fiscal year. The total construction value is 
estimated at $51 million. The project is unique in that it creates a symbiotic 
relationship between government agencies and educational resources. Not 
only will data and test results be generated, but the next generation of 
professionals are receiving hands-on training in the AV laboratory space.


The 200-acre infield of the track will be dedicated to controlled automated 
and connected vehicle (CV) testing for arterial environments. The infield 
will be developed with Florida Poly, allowing researchers to rigorously con-
struct testing parameters on track infrastructure. This approach will also 
offer a unique opportunity for knowledge transfer as students and faculty 
design, oversee construction, test, and share findings of these technologies. 
Anticipated features include a learning laboratory, simulated city center, 
suburban and rural roadways, interconnected signalized intersections, 
interchange ramps, roundabouts, and various pavement surfaces. Areas of 
research include safety standards for environment, vehicular and pedestrian 
safety impacts, data management, cyber security, and equipment quality. 
This facility will provide a controlled and safe environment for testing these 
emerging technologies before they are deployed in live traffic. Furthermore, 


SunTrax is a 400-acre 
facility dedicated to tolls 
and AV testing. It is a 
controlled environment 
with safety and security 
protocols, and it features a 
2.25-mile, high-speed oval 
designed for high-speed 
travel and multiple lanes. 
The vision for SunTrax 
includes the build-out of 
multiple environments, 
including a simulated 
downtown urban core, 
to test transit, vehicle, 
pedestrian and bicycle 
interactions with AVs.
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PROGRAM DEVELOPMENT


SunTrax is strategically positioned outside of urban areas with hundreds of 
acres of land available for development, allowing private entities to setup 
their own facilities adjacent to the SunTrax test facility.


Florida Polytechnic University


Florida Poly was established on April 20, 2012, and is Florida’s only public 
university dedicated to science, technology, engineering and mathematics 
(STEM). Florida Poly is designed to be different and is dedicated to the 
principle that innovation occurs when research and creativity are applied 
to real-world challenges. Florida Poly is located along the Polk Parkway 
(SR 540) and I-4, just two miles north of the SunTrax tolls and AVs testing 
facility. Florida Poly offers high-tech labs and learning spaces and contin-
ually seeks opportunities to work side by side with industry in research, 
entrepreneurship and collaboration, keeping Florida Poly at the edge of 
innovation. In the spring of 2017, Florida Poly will introduce a new course 
called “Autonomous Systems and Self-Driving Vehicles” in which students 
will build an AV for competition at the end of each semester.


Florida Poly is partnered with FDOT and FTE to develop SunTrax, a facil-
ity for the dedicated to research, development and testing of advanced 
transportation concepts such as AVs. This facility will provide a safe and 
controlled environment for testing these emerging technologies before they 
are deployed on public roadways. As part of SunTrax development, Florida 
Poly is proposing a comprehensive scenario testing solution, addressing 
the unique challenges for scenario testing in AVs.


NASA, Kennedy Space Center


KSC, under the operation of NASA, has been on the forefront of technology 
since its conception in the 1960s. Some of its greatest technologies are results 
of the efforts of the many developers and engineers that have dedicated their 
careers to reaching higher and helping society move into the future at NASA. 
Today, KSC is playing a critical role in the AV spectrum. Recent testing done 
for a major heavy equipment manufacturer analyzed the capabilities of some 
of the sensors used on AVs in extreme environments. The Swamp Works 
Laboratory team successfully created a calibrated extreme environment 


chamber, in which particulate and water vapor density can be accurately 
measured and provide for repeatable scenarios. This allows researchers 
and manufacturers to understand how software and hardware will react 
in extreme environments within a safe, controlled environment with very 
minimal risk. KSC, constructed to support a rapidly evolving and expand-
ing space program, consists of over 564 miles of secured, private roadways 
(184 miles of paved roads and 380 miles of unpaved roads). This network 
of roadways offers an extensive urban type network, complete with pedes-
trian activated crosswalk beacons, and a bike share program. Unpaved and 
unmarked roads provide rural testing scenarios for AVs. These roadways 
also offer areas where extreme and hazardous conditions can be tested 
such as flooding, smoke/smog, fog and heavy rain inside the controlled 
facility with little risk. 


University of Central Florida 
(Transportation and Simulation Labs)


UCF is an innovation leader in simulation and testing practices. A recog-
nized USDOT UTC member, UCF is home to the Institute for Simulation 
and Technology (IST), an internationally recognized research institute that 


The Swamp Works 
Laboratory team at KSC 
created a calibrated 
extreme environment 
chamber, in which 
particulate and water 
vapor density can be 
accurately measured and 
provide for repeatable 
scenarios. The proving 
ground has access to 
this cutting edge and 
innovative research 
laboratory for AV sensors 
and other hardware.
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PROGRAM DEVELOPMENT


ground testing environment, offering AVs exposure to complex limited-ac-
cess roadways with varying typical sections, ingress and egress merging 
operations, and construction operations. Additionally, the I-4, SR 540, 
and SR 528 systems offer connectivity to the Central Florida express lanes 
network, which offer a test environment of a network of continuous, 
dedicated lanes for AVs. The public roadway proving ground offers oppor-
tunities to test use cases, including but not limited to vehicle platooning 
(for freight and passengers), work zone safety applications, express bus 
operations, and highway maintenance operations.


City of Orlando Central Business District 
(LYNX, Bus Rapid Transit)


The City of Orlando is committed to ensuring the safety and reliability of 
the transportation network for all users by utilizing the latest technological 
advances in CV and AV technology. The City will connect our regional part-
ners by coordinating technical expertise and fostering these relationships.


Through coordination with LYNX, a third-tier open deployment testing site 
on the BRT route within Orlando’s central business district will serve as an 
automated transit vehicle proving facility. The BRT route is a heavily uti-
lized loop that serves the downtown urban core, operating on dedicated and 
shared transit lanes, with about 5- to 10-minute headways during business 


focuses on advancing human-centered modeling and simulation technol-
ogy. The facilities and faculty at the UCF bring expertise in the study of the 
human machine interface. A component of IST is the Cognitive Sciences 
Laboratory, a critical component in both the CV environment and auton-
omous advancement from Level 2 to Level 5 technologies. Transportation 
research and education is predominantly carried out through the Center for 
Advanced Systems Simulation (CATSS), a nationally recognized research 
entity and housed in the CECE Department. The mission of CATSS is to 
advance U.S. technology and expertise, in the many disciplines comprising 
transportation, through the mechanisms of education, research, and tech-
nology transfer at university-based centers of excellence.


Interstate and Expressway Corridors 
(I-4, SR 528, and SR 540)


The proposed proving grounds public roadways include a number of limited 
access, high-speed facilities operated by FDOT Districts One and Five, FTE 
and the CFX. The continuous system of highway corridors comprises a total 
of 85 center line miles from SunTrax and Florida Poly to Port Canaveral. 
An additional 24 center lane miles of I-4 are part of the proving ground, 
including the I-4 Ultimate project. These roadways include tolled express-
ways, express lanes, freeway sections and a variety of different typical 
sections, levels of congestion and travel conditions. The western portion 
of SR 528 (Beachline Expressway) is projected to be under construction 
and will open buffer separated express lanes in summer 2018. I-4 Ultimate 
will be under construction until late 2020 and will open barrier separated 
express lanes in the winter 2020. As express lanes open to traffic, their 
detailed data collection systems will be available for additional points of 
observation and monitoring during tests. 


Additionally, the expected series of projects under construction will allow 
testing of vehicles to collect data on the effect of traffic control devices 
on AVs. SR 540 would offer an additional testing area with direct connec-
tions to SunTrax and Florida Poly, allowing researchers and testers ease of 
access to laboratories and mechanical adjustment facilities.


These real-world environments offer the last tier of the proposed proving 


The Bridge 
District in 
downtown 
Orlando is 
an urban 
park with 
facilities for 
pedestrians, 
bicycles, and 
transit lanes. 
It will open in 
2021.
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CENTRAL FLORIDA AV PARTNERSHIP PROPOSAL


  PROPOSED CONTRIBUTIONS


Remaining open with and supportive of the Community of Practice and 
collaborative efforts with USDOT is an operational goal of the proposed 
Central Florida AV Partnership Proving Ground.


Some of the most advanced AV technology incubation and testing facilities 
in the world comprise the Central Florida AV Partnership Proposed Proving 
Ground. These facilities include a minority university, established USDOT 
UTC laboratories, a state-of-the-art technical university, the only dedicated 
high-speed AV testing facility in the southeastern United States, Interstate 
and Expressways, a downtown urban core, and the NASA KSC facility.


The full capabilities of these facilities are yet to be discovered and offer the 
ability to test and prove technologies in some of the most extreme environ-
ments possible. The Central Florida AV Partnership and its facilities have 
demonstrated the ability to be the leading institutions and areas for the 
development and innovation of AV technologies. These innovations have led 
to technologies that we use to better understand and handle mobility issues.


Through participation in national and global forums, our Partnership mem-
bers have shared these solutions and collaborated to address issues and 
adapt solutions to fit a broad range of issues, furthering the Community of 
Practice. These demonstrated efforts show the Partnership’s commitment 
to contributing everything that it can share.


  COMMITMENT TO SAFETY


As part of its proposed AV proving ground, the Partnership will develop a 
detailed Safety Management Plan (SMP), which will function as a mech-
anism to coordinate safety efforts, engage leadership and stakeholders, 
collect and analyze data, determine emphasis areas for safety, identify 
strategies to improve safety, prioritize funding for safety projects, and 
evaluate their results.


hours. The multimodal nature of travel in Downtown Orlando consists 
of heavy volumes of vehicles monitored by an extensive system of sen-
sors, traffic control systems and a Connected Transportation Management 
Center. A high volume of pedestrians and cyclists utilize the City’s Cady 
Way and Orlando Urban Trail, and the City’s bike-sharing program.


This urban core environment provides the ideal third tier to the open deploy-
ment testing to analyze all modes of travel experienced in downtown: vehicle, 
transit, freight, pedestrian, and bicycle. This environment will support 
additional use cases, such as automated shuttles and automated shared-use 
vehicles – for first- and last-mile services – to support public transportation.


  MANDATORY CRITERIA


Designated Safety Officer


The Central Florida AV Partnerships’ Designated Safety Officer will be FDOT 
District Five Safety Engineer Anthony Nosse, P.E. Nosse has served as the 
District Five Safety Manager for the past 18 years is the longest-serving 
Safety Manager in FDOT. 


The safety program Nosse currently oversees is over $130 million in value 
over just the past five years. Nosse’s technical excellence was recently recog-
nized by his peers with the receipt of Florida Association of County Engineer 
and Roadway Supervisor’s (FACERS) annual award. His combination of expe-
rience and technical knowledge uniquely qualifies him to serve in the role.


Commitment to Sharing and the Community of Practice


As demonstrated in the Partnership’s members’ previous and ongoing 
research and testing efforts, the concept of sharing data, results, and best 
practices is considered a standard practice. A major requirement of the 
Designated Proving Ground is an open and sharing mindset to advance auto-
mated technology, safety practices, and enhance mobility. The Partnership 
is, and will remain, committed to this Community of Practice.
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2.	 Safety Stakeholders and Existing Risk Response Plans
Identify parties that respond to safety incidents within proving ground 
deployment are and their applicable response plans including: emergen-
cy responders; operational and emergency response plans; and event 
planning. The Safety Program Manager will ensure these safety response 
stakeholders are informed on testing activities, protocols, and timeline.


3.	 Safety Needs of the AV Proving Ground
a.	 Identify safety scenarios for system level/application level
b.	 Construct a risk assessment including impacts, preventative mea-


sures, response plans, etc.


4.	 Safety Operational Concepts
a.	 Functional safety requirements
b.	 Procurement, installation, training, etc.
c.	 Safety management
d.	 Responsibilities, incident reporting, safety reviews, etc.


5.	 Task Coordination
Details relationship of SMP with QA/QC, performance measures, test-
ing, system requirements, training, etc.


  SAFETY DEBRIEFS


The Designated Safety Officer and Program Manager will be FDOT 
District Five Safety Engineer Anthony Nosse, P.E. Quarterly (or as 
needed) safety debrief meetings will involve all Partners including:


•• Designated Safety Officer
•• FDOT District Five
•• FDOT District One


Safety Management Plan  


The basic elements of the SMP include the following:


•• Development and implementation of the AV proving ground safety policy;


•• Writing and/or compiling AV proving ground rules and practices;


•• Training staff in those rules and practices;


•• Delineation of safety responsibilities of team/program members;


•• Discipline and incentive procedures for penalizing infractions and re-
warding compliance with program rules; and


•• Regular review and amendment process for program provisions, including 
a safety committee with compliance officers representing all partners.


Current safety procedures will be expanded to integrate policy guidance 
from the USDOT, but also to leverage the work done within the Community 
of Practice, on other USDOT programs, and within the auto industry. A 
functional safety and threat assessment plan will be developed. This plan 
will guide the execution of a functional safety and threat assessment pro-
gram related to AV testing. As applicable, ISO 26262 will be used to address 
requirements and processes to mitigate or eliminate risks during testing 
of AVs. Highway design and operational standards, NEMA, and OSHA stan-
dards will apply to address risks associated with the infrastructure and 
electronic components, as needed.


1.	 Safety Risk Process and Approach
a.	 Safety risks are identified, assessed and controlled.
b.	 Team members are involved in the safety management process.
c.	 Technical experts are involved in the process of identification and 


assessment
d.	 Safety risks and control measures are monitored and reviewed.
e.	 All team members, participants, contractors, and emergency re-


sponse agencies will be informed of safety procedures.
f.	 All equipment, software, processes, and interfaces are compliant 


with applicable regulations and tested before deployment.


•• FTE
•• City of Orlando 
•• NASA, KSC 
•• LYNX 


•• CFX
•• Florida Poly 
•• UCF
•• FAMU-FSU
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•• Establishing safety compliance standards;
•• Creating grading system criteria to determine pass or fail aspects;
•• Determining time frames between audits;
•• Establishing Corrective Action Plan processes and timelines based 
on deficiency items; and


•• Continual evaluation and documentation of lessons learned.


RESEARCH, APPLICATION 
AND DATA SHARING


The overall goal of the Central Florida AVs Partnership is to increase safety 
and transform mobility for all modes of transportation. The Partnership 
includes some of the leading institutions and developers of AV technology, 
providing the opportunity for testing in multiple environments that simulate 
conditions for extraordinary events. The implications and understandings 
that can be gathered from this type of research are invaluable to the devel-
opment of best practices and planning policy to support the innovation and 
development of AV technology. Using agency and jurisdictional partners, the 
disseminated testing results, conclusions and best practices can be shared via 
agency channels throughout the State of Florida.


The results can also be easily shared through our Partnership mem-
bers’ affiliations with national transportation research institutions such 
as USDOT, TRB, NCHRP AASHTO, ITS America, IBTTA, and others. This 
Partnership will remain committed to the common goal of procuring the 
understanding of the technology as it develops into the future. 


Leading Central Florida academic institutions have agreed to join the 
Partnership to further expand the capabilities of the proving ground. Florida 
Poly is working with FDOT, FTE and SunTrax to provide comprehensive 
testing scenario for both software, hardware and physical objective testing. 
As part of the Partnership’s research and extension resources available to 
carrying out programs to advance AV technology, Florida Poly is proposing a 
comprehensive scenario testing solution which has the following properties:


Risk Management


A risk assessment will be performed for each of the safety scenarios to iden-
tify potential safety risks and analyze methods of response. An Automotive 
Safety Integrity Level (ASIL), defined by ISO 26262, will be determined for 
all identified safety scenarios in the SMP and will incorporate the follow-
ing analyses, at a minimum: Analysis of Likelihood; Analysis of Potential 
Impact; and Analysis of Controllability


Safety Compliance Reviews


To establish a safety compliance review program for the AV proving ground, 
mirroring the established Federal Motor Carrier Safety Administration 
(FMCSA) Safety Audit, and/or the USDOT Safety Audit, will be a starting 
point to establish a complete program for future auditing purposes. All of 
these programs have proven standards established that determine a motor 
carrier’s safety fitness, including:  


•• A driver’s hours of service
•• Vehicle maintenance and inspection
•• License requirements
•• Financial responsibility
•• Accidents
•• Hazardous material (if applicable)
•• Commercial/economic regulations (if applicable)
•• Safety management controls
•• Operational performance
•• U.S. regulatory compliance


Audit Program


An audit program will be used to evaluate performance and produce an approval 
or a failure document, issued to the organization, noting what corrective actions 
are needed for safety deficiencies. Some of safety compliance aspects that need 
to be determined include, but are not limited to:  
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The institution will also be able 
to assist on-site at SunTrax to 
help realize and disseminate con-
trolled track testing. The UCF 
Transportation Lab offers one of 
the few USDOT UTC simulation 
centers for further software and 
hardware testing. NASA Swamp 
Works lab will provide hardware 
tests in the world’s only calibrated 
extreme environment replication 
chamber. 


The Partnership further under-
stands the necessity to disseminate 
the results obtained on the prov-
ing ground. The institutional and 
agency members would be able 
to provide these results via estab-
lished channels and into public 
technology education programs. 
These programs exist at Florida’s 
many technical institutes, colleges, 
and universities. The education 
component of our goal extends to 
decision makers to allow for a clear 
and concise understanding of the 
sociological and ethical impacts 
that may result from the objective 
tests at our proving ground. 


As previously mentioned, The Partnership will collaborate with the 
Community of Practice. The further development and innovation within the 
AV realm relies on this principle. Several of our partners have established 
policies to make data open and readily available for use. These platforms 
are expanding every day and will be adapted into the partnership.


•• Realistic Input: Using existing video streams, Florida Poly will be able to 
seed realistic test generation engines using core game engine technology.


•• Pseudo-Random Test Generation: Using realistic seeds, Florida Poly 
technology can build pseudo-random test scenarios which can not only 
accelerate the test generation process, but generate tests without the 
bias typically involved with manual test generation.


•• Data Mining: Using data mining, Florida Poly can automatically deter-
mine mean “good” behavior based on a statistical population drivers, 
thus deriving the criteria for success. This is a technique used in natural 
language processing systems.


•• Successful Coverage Analysis: Using signature analysis, these test sce-
narios can be cataloged and tracked. This capability provides regulators 
with a framework to start setting up certification test suites for vehicles.


•• Invariant to Test Setup: The unit under test, in this environment, can 
be a real car (hardware-in-loop or stimulator), a simulation model of the 
vehicle, or even just the sensor systems.


This innovative flow combines experience Florida Poly has in fields such as 
game design, vision processing, hardware verification and coverage anal-
ysis. The benefits and positive characteristics of this technology for the 
Community of Practice and USDOT include: 


1.	 Complementary to Physical Track and Simulation Investments: 
Florida Poly’s technology is complementary to Physical Track invest-
ments that can be used for characterization and diagnostics purposes 
for the generated scenarios.


2.	 Regulatory Framework for Certification: For the first time, regula-
tors can have a language for measuring scenario coverage. In addition, 
automakers will have knowledge of whether their various generations 
of vehicles actually improve safety. That is: Is the next generation at 
least as good as the previous version?


3.	 Growing Knowledge Base: Finally, accidents will still occur, but this 
system has the capability for absorbing new test cases as seeds and au-
tomatically build related situations in an automated fashion.


BENEFITS OF 
SCENARIO TESTING 


TECHNOLOGY


Complements physical track 
investments, which can be 


used for characterization and 
diagnostic purposes for the 


generated scenarios.


Regulators will have a 
language for measuring 
scenario coverage, and 


automakers will know whether 
their vehicles get safer with 


each generation.


Accidents will still occur; however, 
the system absorbs new test 


cases as seeds and automatically 
builds related situations.
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custom software development, virtual servers, extensive system testing and 
integration in 24/7/365 systems, and build on with active/active redundancy. 
To accomplish this the teams have been built on an approach that mini-
mizes staff via technology with human oversight for exceptional events. The 
Partnership’s technical staff have the capability to design, execute, and man-
age the proving grounds infrastructure securely – with exceptional uptime 
and minimal staffing resources – with a wide variety of potential technologies.


In 2012 Florida House Bill 1207 was passed, allowing the licensed and insured 
testing of AVs on all of Florida’s public roadways. This policy was updated 
based on USDOT, FHWA, and NHTSA interim guidance and policy to reflect 
best practices for State Models. House Bill 7027, passed in July 2016, amends 
provisions of House Bill 1207 to allow for the testing of platooning freight 
vehicles and the operation of an AV without a driver present.


This legislation has allowed the Central Florida region to participate, suc-
cessfully complete, and continue to develop AV technology pilot projects. 
Many of these projects are in conjunction with the FAV program such as:


•• Navigation Pilot Rental Program – TravTek (1992)


•• Connected Vehicle Affiliated Testbed along I-4 (2011)


•• Driver Assisted Truck Platooning Pilot Project on SR 528 (2017)


  DEMONSTRATED INVESTMENTS


Intelligent Transportation Systems (ITS) operators with FDOT Districts One 
and Five, FTE and CFX have built out extensive infrastructure. For the sub-
ject corridors, an extensive system of ITS infrastructure for freeway traffic 
management operations is already in place offering the proving ground the 
following capabilities and safety features: 


•• Continuous fiber optic communications including a 10-gigabit Ethernet 
network capable of supporting data requirements for CVs, vehicle-to-in-
frastructure (V2I) and vehicle-to-vehicle (V2V)applications;


•• Fiber throughout City and BRT network;


•• Cameras approximately every mile providing full visual coverage;


•• Point speed detectors placed approximately every half-mile;


•• 24/7 traffic management center operations;


•• Ubiquitous probe vehicle data from transponders, HERE, and Waze are 
continuously communicating in real-time across agency owned, operated 
and maintained fiber optics;


•• Road Ranger service patrols;


•• Dedicated Florida Highway Patrol enforcement ;


•• Dynamic message signs; and


•• AV identification-based travel time system.


The existing proving ground infrastructure will provide data and the abil-
ity to observe the reaction of vehicles sharing the roadways with the AVs, 
and provide historical data all provided via an existing interface.


FDOT Districts One, Five, FTE and CFX also have extensive information tech-
nology (IT) capabilities. Districts One and Five have dedicated ITS IT staff 
while CFX and FTE have joint ITS and tolling staff. This group of experts have 
worked independently and collaboratively to design and construct the existing 
ITS and tolling infrastructure that operates Florida’s roadways. This includes 
cyber security, ethernet and serial based communication networks, SCADA, 


SR 528: FREIGHT/TRUCK TEST CORRIDOR


A subset of the SR 528 and I-4 system is the freight corridor from 
Orlando International Airport freight logistics center to Port Canaveral. 
This section of roadway offers the ability to test freight AV technology 
in a real-world environment. FTE is beginning an AV pilot project 
on SR 528 to test driver-assisted truck platooning technology. This 
testing will advance understanding about safe headways, V2V and V2I 
communication, efficiency, mobility, safety and fuel consumption.
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ADHERENCE TO LAWS, 
REGULATIONS AND FEDERAL POLICY


The Central Florida region has supported the state’s mandate toward the 
use and operation of technologies. With the recent release of the new 
Federal Automated Vehicles Policy, the Partnership has understood that 
the State is prepared to adopt the ideal State Model as proposed by USDOT 
and NHTSA. Per Florida law, AVs must comply with all federal, state and 
local regulations and permitting processes when testing on public road-
ways. Compliance testing and objective testing to perform to, and beyond 
standards, such as International Standards Organization (ISO), and SAE 
International, can be performed in both the simulation/laboratory facili-
ties and controlled facilities. 


The Central Florida AV Partnership is excited to present this application 
for its designation as a AV proving ground. This Partnership is committed 
to build upon our relationships with USDOT and support a rapidly growing 
and innovating Community of Practice.


Demonstrated Proven Safety Practices and Plan


Dedicated to Sharing Results, Data and Findings


Unparalleled Research Capabilities and Opportunities


Committed to Supporting Education for Agencies and Institutions


Extensive Capital Investments to Support AV Advancements 


Eligible Facilities


Proving Ground Ready Today


Compliant with USDOT, FHWA, NHTSA and State Policy


  READINESS


The Central Florida AV Partnership’s proposed proving ground consists of 
multiple existing and planned facilities. With the exception of the state-
of-the-art SunTrax facility and the I-4 Ultimate project, we are ready to 
continue our research and testing efforts today as a USDOT-Designated AV 
Proving Ground.


The Partner facilities mentioned pre-
viously have worked with multiple 
government agencies and private 
manufacturers to understand and 
objectively test software, hardware 
and AV deployments in a range of 
operating conditions. And as such, the 
testing results were always shared 
with the Community of Practice to help 
support innovation and education. 
The Partnership remains committed 
to this approach and hopes to inspire 
other testing communities to grow 
and share as well. Each Partnership 
member will participate in regularly 
scheduled collaboration meetings 
to coordinate efforts, update safety 
reviews, and continue to develop the 
proving ground. The assigned points 
of contact, Michael Shannon and 


Charles Ramdatt, will report to USDOT and its relevant research offices on 
the status of the proving ground and regular agenda items. 


The Central Florida region’s Smart City efforts have brought a wealth of 
knowledge, vision, and innovation to the Central Florida area. These com-
munities have been actively seeking solutions to emerging mobility issues 
involving AVs.


The Central Florida region is 
not new to AVs. The agencies 


involved in this Partnership 
have extensive experience in 


the research and development 
of AVs, and jurisdictions 


have been actively involved 
with incorporating the 


future of AVs into decision-
making processes.



mailto:micheal.shannon%40dot.state.fl.us?subject=

mailto:charles.ramdatt%40cityoforlando.net%20?subject=
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 LETTER OF PARTNERSHIP


SUBJECT:	 Solicitation of Proposals for Designation of 
Automated Vehicle Proving Grounds Pilot


	 Docket No.: DOT-OST-2016-0233
	 Endorsement and Commitment to the Teaming Partners and USDOT 


for the Designation of the Central Florida Automated Vehicle 
Proving Ground Pilot


To the US DOT Office of the Secretary:


Central Florida is proud of our collaboration and creative thinkers, building on the 
success of our industry clusters, from tourism to modeling and simulation to further 
diversify our economy and create new hubs of industry that have generated high-tech, 
high-wage careers for our residents in cutting edge industries.


Through this regional strength, we have also found a way to bring game-changing proj-
ects to our community, connecting our residents to opportunities and the jobs of the 
future in things like SunRail, the Medical City at Lake Nona and a shared UCF/Valencia 
Campus in Downtown Orlando.


In that spirit, we seek to take advantage of our unique community partnerships, 
resources and talents in academia, private sector and government agencies to establish 
the nation’s premier cluster for research and development of AV technology across all 
modes of travel.


Each of our partners is renowned for its innovation and technology in providing excel-
lent public service, for improving the body of knowledge in a variety of fields and for 
making communities more livable. We seek to draw on these experiences and talents to 
further create synergy which will significantly advance safety, reliability and sustain-
ability for all modes of travel.


We are excited to have this opportunity to showcase our talents, resources and our pre-
mier location for the facilitating of continuing advances to state-of-the-art in mobility.


Sincerely,


Committed Partners to the Central Florida 
Automated Vehicle Proving Ground Network


December 19, 2016


United States Department of Transportation
Office of the Secretary
1200 New Jersey Ave, SE
Washington, D.C.  20590


Florida Polytechnic University 
President Dr. Randy K. Avent


Florida’s Turnpike Enterprise 
Executive Director and CEO 
Diane Gutierrez-Scaccetti


DISTRICT 5


FDOT District Five Secretary 
Noranne Downs, P.E.


LYNX Chief Executive Officer 
Edward L. Johnson


DISTRICT 1


FDOT District One Secretary 
L.K. Nandam


University of Central Florida 
President Dr. John C. Hitt


City of Orlando Mayor Buddy Dyer


FAMU-FSU 
College of Engineering 
Dean J. Murray Gibson, PhD


Central Florida Expressway 
Authority Executive Director 


Laura Kelley
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 LETTER OF PARTNERSHIP FROM NASA, KENNEDY SPACE CENTER
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LETTER OF COMMITMENT


To the US DOT Office of the Secretary:


Central Florida has many unique attributes for an AV proving ground 
that set us apart as the premier location for this designation. Our region 
includes state-of-the-art high-tech facilities and committed local and state 
governments, working together to further the safety and use of AV technol-
ogy on our streets to create a more sustainable community. 


The Central Florida region has developed a committed team of quality 
educational institutions and laboratories – including Florida Polytechnic 
University, the University of Central Florida, and Florida Agricultural and 
Mechanical University-Florida State University – where AV technology 
will continue to be developed, refined and simulated. This proving ground 
offers controlled testing environments and laboratories at NASA and the 
new state-of-the art SunTrax facility – a purpose-built facility for the 
controlled testing of tolling and AV technology. Our final team members 
include FDOT and City of Orlando’s local and regional transportation net-
works that provide a continuous network of roadways that allow for live 
AV deployment. The Central Florida proving ground offers testing environ-
ments include all modes of transportation including pedestrian, bicycle, 
transit, passenger vehicle and freight.


Our community joins together to draw from the strengths of each com-
mitted partner to provide a versatile network for the AV proving ground 
that includes all phases in the testing process from simulations, controlled 
testing and deployment. 


As major stakeholders within the region, we pledge our commitment to:


•• Comply with an overall Safety Management Plan.


•• Maintain a working relationship and share lessons learned with the 
USDOT and its research program offices, and the Community of Practice.


•• Provide access to all data produced in the Central Florida AV Partnership 
Proposed Proving Ground.


We are confident that our strong partnership will bring an unprecedented 
advancement to safety, testing and AV technologies to the transportation 
industry.


Sincerely,


Committed Partners to the Central Florida 
Automated Vehicle Proving Ground Network


Polk County Commissioner, District 2, 
Melony M. Bell


Metroplan Orlando Executive 
Director Harold W. Barley


Greater Orlando Aviation Authority 
Executive Director Phillip N. Brown


Space Coast Transportation 
Planning Organization 
Executive Director Bob Kamm


Assistant Orange 
County Administrator 


James E. Harrison, 
Esq., P.E.


Florida Department of 
Transportation Secretary Jim Boxold


Osceola County Manager Don Fisher
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             Chief Operating Officer 
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Secretary Anthony Foxx 


U.S. Department of Transportation 


1200 New Jersey Ave, SE 


Washington, DC 20590 


 


 


Dear Secretary Foxx: 


 


It is a great pleasure for the City of Atlanta to submit our proposal for designation as an automated vehicle proving 


grounds pilot.  Under your leadership, the U.S. Department of Transportation has fostered tremendous innovation 


and is clearly aimed to the future.   


 


We would be honored to be included among those to form an initial network of multiple proving grounds, focused on 


the advancement of automated vehicle technology, be designated as a Community of Practice to develop and share 


best practices around the safe testing, demonstration and deployment of automated vehicle technology.  Our current 


experiences and activities, well underway through the Renew Atlanta bond program and described in our proposal, 


make us uniquely suited to contribute as well as benefit from selection. 


 


Thank you for your every consideration of our proposal. Should you or your staff have any questions, please contact 


me at (470) 218-1184 or fqdimassimo@atlantaga.gov. 


 


Sincerely, 


 


 


 


 
Faye Q. DiMassimo, AICP 


Renew Atlanta General Manager 



mailto:fqdimassimo@atlantaga.gov
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Introduction 
The City of Atlanta is poised to be one of the most transformative cities in 


America for transportation with a number of recently approved, taxpayer-


supported finance initiatives including the Renew Atlanta bond program as 


well as the TSPLOST (transportation special purpose local option sales tax) 


and MARTA referendums. The overwhelming levels of public support for 


each, truly speaks to the engagement of Atlanta’s residents in their 


transportation future.   


Furthermore, transformative projects such as the Atlanta Beltline, a rehabilitation of an old rail corridor 


into 33 miles of walking and biking paths, along with the Atlanta Streetcar, usher in an era of transit, 


bike, and pedestrian focused improvements. A city that originally expanded its neighborhoods through 


streetcars in the late 1800’s and early 1900’s gets back to its roots.   


In addition, the city has a new bike share program, Relay, targeted around MARTA rail stations and other 


key locations. Transportation Network Companies, such as Lyft and Uber, are thriving in Atlanta. Their 


technology-enabled platforms offer one more critical piece in the puzzle of multi-modal transportation 


options.   


All of this speaks to a much-improved state of good repair, transit expansion, and multi-modal 


transportation focus for the city, a focus that will bring its residents more connectivity, options, 


improved air quality, contribute to economic prosperity and safer ways of transporting themselves.  


The City of Atlanta is ready for the next step in this renewal – exploring how automated vehicles will 


become integrated into the city’s mix of transportation options. An RFI was released by the city in 


October 2016 to “solicit strategies that could allow the City to enable the testing and deployment of 


autonomous vehicles systems in specific areas within the City. The City is seeking information on 


autonomous vehicles and Vehicle-to-Infrastructure (V2I) technologies and is seeking to identify industry 


participants.”  


With key institutional partners, such as Georgia Tech, metro-wide and state-wide partners such as the 


Atlanta Regional Commission, MARTA, and GDOT, business partners including Fortune 500 companies 


and community improvement districts, the City of Atlanta is ideally positioned to be a part of Automated 


Vehicle Proving Grounds Pilot. Additionally, with the City’s participation as the only U.S. city selected for 


The Safer Roads Challenge (TSR) for North Avenue, the richness of available data and analysis as well as 


strength of partnerships focused on improving North Avenue in a transferable manner, offers a unique 


“best fit” for the U.S. DOT pilot. 


Eligibility 
All ingredients exist for North Avenue to be a successful 


proving ground for autonomous vehicles. The City of Atlanta’s 


North Avenue Smart Corridor is eligible for designation as a 


USDOT Automated Vehicle Proving Ground because it meets 


the minimum criteria of being in the urban core, is a highway 


North Avenue Smart Corridor is a 


major east-west arterial that 


connects universities, public and 


private transit hubs, Fortune 500 


companies, shopping, and residents. 
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corridor, and includes an academic campus. North Avenue is a major east-west arterial through the 


heart of the city that connects universities, public and private transit hubs, Fortune 500 companies, 


shopping, and residents. As discussed below, North Avenue is also uniquely situated to leverage 


partnerships and implement emerging technologies in an impactful demonstration of the benefits of 


advanced transportation systems.  


The City of Atlanta has long been a leader in the southeast, and 


looks also to be a leader for other major cities around the country 


when it comes to transportation innovation. To further establish 


itself as a leader amongst other major metropolitan areas, the City 


of Atlanta is working to create a new vision to become a “Smart 


City” of the future where technology and public services meet. 


The Smart City initiative is currently being deployed by the Renew Atlanta bond program in conjunction 


with key partners. Atlanta voters passed the $250 million Renew Atlanta infrastructure bond in March 


2015 to make critical updates to the City’s infrastructure. Renew Atlanta includes funding for a Smart 


Corridor demonstration project along North Avenue from the Georgia Tech campus to Ponce City 


Market. There is a unique opportunity to bring together the resources of Renew Atlanta and Atlanta’s 


Smart City vision through the development of a Smart Corridor on North Avenue, including an 


autonomous shuttle demonstration, to address both safety and mobility challenges. The City aims to 


use:  


 Technology to connect transportation assets into interactive, dynamic and evolving networks 


 Stakeholder partnerships to address transportation safety challenges 


 Intelligent Transportation Systems, connected vehicles and automated vehicles as the next step in 


transportation infrastructure 


 Critical systems in vehicles and infrastructure that communicate with each other, allow for active 


citizen participation, and leverage a “sharing economy” 


Figure 1: Why North Avenue? 


 







Automated Vehicle Proving Grounds Pilot 
______________________________________________________________________________________ 
 


 
_____________________________________________________________________________________ 


City of Atlanta North Avenue Smart Corridor   Page 4 


North Avenue was chosen for such improvements because it is a multi-modal high activity corridor with 


increasing development and a mixture of uses. There is demand for mobility improvements along the 


corridor as evidenced by the congestion and lack of traffic management. And, a real need for safety 


improvements is evidenced by the crash rate data. The crash rate per 100 million vehicle miles (MVM) 


on North Avenue as compared to the state averages is as follows: 


 2014 North Avenue crash rate per MVM: 646 


 2014 Georgia Statewide average crash rate per MVM: 292 


An autonomous shuttle along with Smart City technology improvements along North Avenue will 


improve the safety and decrease the crash rate along the corridor. 


Renew Atlanta’s funding for a Smart Corridor demonstration project on North Avenue includes $3 
million for Intelligent Transportation System (ITS), signals, multimodal safety, resurfacing, and restriping 
improvements. The proposed 2.6-mile east-west Smart Corridor, North Avenue, is in the heart of 
Atlanta’s urban center straddling two major business mixed-use districts, Midtown and Downtown. 
Midtown is situated directly north of the corridor and Downtown is directly to the south. The North 
Avenue Metropolitan Atlanta Rapid Transit Authority (MARTA) heavy rail station is located on the 
corridor and multiple MARTA bus stops traverse the corridor. The Atlanta Beltline, a multi-purpose trail 
and future transit corridor that connects dozens of intown neighborhoods crosses the corridor near the 
eastern end. Numerous employers, entertainment destinations, parks, and residential uses help create a 
vibrant and varied urban landscape. Some of the major employers and destinations can be seen in 
Figure 2. 


Figure 2: Destinations and Employment along North Avenue Smart Corridor 


 


North Avenue is a designated state route for a portion of the proposed corridor. North Avenue is a 


designated US and state route (US 29/US 278/SR 8) between Northside Drive and Juniper 


Street/Piedmont Avenue. North Avenue is also significant as a state thoroughfare because it crosses and 


provides access to the Downtown Connector (I-75/I-85), and connects two well-traveled north-south 


state routes, Northside Drive (US 29/SR 3) and Freedom Parkway (SR 10). North Avenue has varied lane 


configurations and 18 signalized intersections along the length of the Smart Corridor.  
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The Georgia Institute of Technology (Georgia Tech), a premier public research university with a student 


body of over 25,000, is located at the western end of the corridor. Georgia Tech currently operates its 


Stinger Shuttle, Tech Trolley, for students, faculty, and staff with routes along and intersecting the North 


Avenue Smart Corridor.  


Figure 3: Georgia Tech Stinger Shuttle 


 


The proposed 2.2-mile autonomous shuttle route shown below includes the public road, North Avenue, 


from Ponce City Market to State Street. Ponce City Market is a 2,100,000-square foot adaptive reuse of 


the historic Sears, Roebuck & Co. building into vibrant mixed-use development. The proposed route 


traverses the majority of the Smart Corridor’s length. It is intended that the shuttle would have a 


turnaround at either end of the route to make its return journey. The western turnaround includes a 


loop on State Street and Tech Parkway. The eastern turnaround is within the Ponce City Market drop-off 


circular driveway. 


Figure 4: Potential North Avenue Smart Corridor autonomous vehicle route 


 


Mandatory Criteria 
The City of Atlanta’s Designated Safety Officer for the Automated Vehicles Program will be Sowmya 


Maya, P.E., PTOE. Ms. Maya is a traffic engineer for City of Atlanta’s Renew Atlanta infrastructure 


program and has an extensive background in traffic data gathering and analysis at the micro- and 


macroscopic levels, traffic studies, and project and program management. Renew Atlanta TSPLOST is 
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responsible for the implementation of over $550 million of infrastructure projects over the next seven 


years. These projects were funded through a voter-approved bond referendum and a voter-approved 


sales tax increase. Necessary infrastructure improvements on North Avenue to allow for automated 


vehicles are funded by Renew Atlanta.   


As the Designated Safety Officer, Ms. Maya will participate in the Community of Practice’s regular 


quarterly meeting of Safety Officers and be responsible for the Safety Management Plan. The Safety 


Management Plan is described in detail in the Commitment to Safety section. Additionally, the City of 


Atlanta will form a Safety Steering Committee to include representatives from other involved 


departments at the City as well as representatives from partner agencies. This Safety Steering 


Committee will support the Designated Safety Officer and aid and coordinate the sharing and analyses 


of the generated data. The following figure displays the different departments and partners that will 


each have 1-2 representatives on the committee. 


Figure 5: Safety Steering Committee representatives  


 


The City is committed to open sharing of all approaches to safety and safety data generated through 


testing and operation. The Safety Steering Committee will be responsible for the sharing, analysis, and 


maintenance of this safety data. The City of Atlanta was selected to be part of the Together for Safer 


Roads (TSR) program. TSR is an innovative coalition that brings together global private sector 


companies, across industries, to collaborate on improving road safety. The coalition brings together 
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members’ knowledge, data, technology, and global networks to focus on five areas that will make the 


greatest impact: road safety management, safer roads and mobility, safer vehicles, safer road users, and 


post-crash response. Details and findings regarding North Avenue from the participation in this program 


are described in detail in the Commitment to Safety section. TSR developed an analytics tool for North 


Avenue that can be used as a means to share these approaches to safety and generated safety data. This 


tool includes an in-depth map view of risk prediction and historic elements, a detailed historical collision 


analysis, and traffic congestion analysis by visual classification among other data. 


Proposed Contributions 
The City of Atlanta, in conjunction with its partners, has already established a Smart City initiative. 


Efforts are already underway as part of the Smart Corridor and autonomous shuttle deployment in the 


areas of safety data collection and analysis (through the TSR program detailed in other sections), and 


infrastructure improvements (resurfacing, restriping, signal communications, detection, etc.) through 


Renew Atlanta.  


The City of Atlanta has shown great leadership by identifying and investing in a Smart Corridor where 


the potential of autonomous and connected vehicles can be explored in an urban center, an academic 


campus, and a state highway setting all in one. The City’s Beltline corridor is evidence of the City’s 


capability to be visionary for a solution to long-range and immediate mobility challenges and implement 


that vision. As a major influencer in the Southeast with connections to educational/research institutions, 


Fortune 500 companies, and civic and government agencies as partners directly on the corridor, the City 


has a distinct competitive advantage. The City will make regional and national contributions to the 


solution of mobility challenges through the testing and deployment of the Smart Corridor and the 


autonomous shuttle. TSR’s national and global network is one method to share data analytics that 


support better infrastructure mobility planning. Contributions have and will continue to be made 


through conferences, speaking engagements, and through the City’s partners such as Georgia Tech on 


academic research and publications. This is the first Smart Corridor and autonomous shuttle in Georgia, 


and the City’s partner, ARC, will provide leadership at the MPO level as well. 


The City of Atlanta has already begun a robust 


stakeholder engagement effort and has the 


ability to generate results that have broad 


applicability across the City, region, and nation. 


In March 2016, the City of Atlanta brought 


together key stakeholders for a kick-off 


visioning workshop to brainstorm and discuss 


smart infrastructure opportunities and options 


for the North Avenue Smart Corridor, including autonomous vehicles. A major goal of the workshop was 


to convene all the stakeholders and begin building partnerships. Each stakeholder’s unique perspectives 


on transportation mobility, access, data, technology, and emerging trends were extremely valuable to 


this effort. North Avenue includes multiple mode operators and has numerous regional destinations and 


employers, resulting in many stakeholders. The workshop had 46 attendees representing public, private 


and non-profit sectors. The key stakeholders included: 


“We have been working closely with the City to re-


envision North Avenue as a smart corridor that 


integrates best practices in urban street design with 


cutting edge technology, including autonomous 


vehicles. Our collective goal is to maximize the 


safety, comfort, and efficiency of this vital corridor.” 


– Kevin Green, Midtown Alliance 
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 AT&T 


 Atlanta Beltline Inc. (Multi-purpose trail and future transit corridor) 


 Atlanta Committee for Progress (Coalition of business, universities, and philanthropic leaders) 


 Atlanta Regional Commission (ARC) (Metropolitan Planning Organization) 


 Central Atlanta Progress (Downtown Area Community Improvement District) 


 Coca-Cola (World Headquarters) 


 Georgia Department of Transportation (GDOT) 


 Georgia Tech 


 Google 


 Invest Atlanta (Economic Development Agency) 


 MARTA (Metropolitan Atlanta Rapid Transit Authority) 


 Midtown Alliance (Midtown Area Community Improvement District) 


 Ponce City Market (large mixed-use private redevelopment on corridor) 


 Uber 


Figure 6: View of North Avenue adjacent to Georgia Tech heading east 


 


The City is underway with a Comprehensive Transportation Plan (CTP) to be completed in late 2017. This 


effort includes extensive collaboration with stakeholders and input from the community. Though this 


CTP is city-wide and will include many facets of transportation planning beyond this Smart Corridor and 
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autonomous vehicle, it is significant that this will be included in that future-oriented policy and planning 


document. Additionally, the Safety Management Plan will be included in the CTP. 


The City’s vision is to be a leader in Smart City technologies including autonomous vehicle integrations, 


and being a participant and contributor into the Community of Practice and Designated Proving Ground 


will propel that mission. The City’s partners are 


committed to be leaders and supporters of this 


effort, as well. The partners’ support for the 


Designated Proving Grounds opportunities and 


responsibilities is expressed in the letters of support 


included as attachments to this document. As part of 


the vision and commitment, the City and partners 


are excited to share information, lessons learned, and best practices through conferences, meetings, 


joint research efforts, and submission of significant activity reports to the DOT on a routine basis. 


Conferences the City and/or partners will participate in include the Transportation Research Board 


annual meeting, American Planning Association conferences, Intelligent Transportation Systems 


conferences, American Public Transportation Association meetings and conferences, and others. 


Meetings with peer cities across the country, with the DOT, as well as with industry professionals will be 


essential to further improving the positive impact of these technologies. Joint research efforts with 


Georgia Tech and other research institutions will look at testing and validation of autonomous vehicles. 


Research efforts at Georgia Tech are already going a step further to better understand the travel 


behavior implications of driverless vehicles, such as: 


 Are people going to take more trips with driverless vehicles?  


 How could shared driverless vehicle scenarios work? 


 How will driverless vehicles affect behaviors, land use policies and densities? 


 How will Internet of Things (IOT) improve productivity with reduced natural resource use? 


 What policies would have to be in place to ensure VMT is reduced with driverless vehicles? 


 Other technology research relating to smart signals concepts and Smart City drone application. The 


Georgia Tech Research Institute (GTRI) has some of the nation’s top experts in drones and is 


interested in these applications.  


Commitment to Safety 
The City of Atlanta has the capability to control risks though the implementation of robust safety 


precautions detailed in the Safety Management Plan. The Safety Management Plan which will cover the 


entire North Avenue Smart Corridor will be completed in two phases and will include a section on 


autonomous vehicles. Phase 1 of this Safety Management Plan will be completed prior to the ribbon 


cutting of the autonomous shuttle. Phase 2 will be completed within a year of the autonomous shuttle 


demonstration implementation and will be geared towards continued operations of the autonomous 


shuttle and Smart Corridor. The City is in the process of developing the Safety Management Plan and is 


using multiple sources as a foundation for this plan. One, the City is using NHTSA’s Federal Automated 


Vehicle Policy Accelerating the Next Revolution in Roadway Safety as a rubric of all necessary items to be 


addressed. Two, the City will incorporate the insights and expertise learned from the Request for 


“The City of Atlanta has shown great 


leadership by identifying and investing in a 


corridor where the potential of autonomous 


and connected vehicles can be explored”        


– Douglas Hooker, ARC 
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Information (RFI) Autonomous Vehicle Demonstration responses. More information regarding the RFI is 


included in the Demonstrated Investments section. Three, The City will use the analysis and findings 


from the Together for Safer Roads (TSR) program. The City of Atlanta was the only American City chosen 


to part of the 2016 TSR program. Safety issues on North Avenue were reviewed under this TSR challenge 


grant which allowed the City a deep dive into crash data and predictive analytics. For example, one of 


the issues the TSR will help the City examine is the impacts of weather and big events on traffic incident 


spikes at key intersections on the corridor. Another example would be to evaluate the safety impacts of 


an increasing population of autonomous vehicles along the North Avenue corridor.  Therefore, solutions 


are developed in a manner that address root causes that are predictive not just reactive. 


Research, Application and Data Sharing 
The North Avenue Smart Corridor, including the autonomous vehicle demonstration, is designed as a 


living laboratory in which the City and its partners can learn from and apply to other corridors in the 


City, and ultimately to the broader region, state, and nation. The City will maximize partner’s networks 


in sharing the best practices with others. The ARC’s MPO network, GDOT’s statewide network, and 


Georgia Tech’s academic and research community network will be instrumental for local, regional, and 


national sharing. The City will also use the learned best practices in future peer exchanges as a way to 


share knowledge with other cities either domestically or internationally. 


In addition to the research and resources provided by the City and partners as described above, the City 


of Atlanta’s Information Management (AIM) office has already begun data and performance 


measurement on the Smart Corridor, including establishing baselines, which will enable and promote 


the advancement of automated vehicle technology and integration. The AIM office SMARTATL Initiative 


allows the City to use a strategic and data-centric approach to improving safety, mobility, and 


sustainability, ultimately enhancing citizen well-being and fostering economic growth. The SMARTATL 


has outlined the following five pillars to measure success. 


Figure 7: SMARTATL Five pillars of success 
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Data and performance measurement are key to any project as they allow the City of Atlanta to measure 


and validate success and maintain the necessary organizational credibility needed for future funding.  It 


is imperative to get a baseline of performance data before anything is implemented. 


Data collection and data analytics will be key for this project and both will be made part of any future 


and ongoing deliverables by the City or any outside parties engaged and delivering projects to the City 


on an ongoing basis. The issue of data security needs to be resolved carefully working with the City’s 


AIM office to eliminate any potential privacy threats associated with such activities and to allow the City 


to share such data with the public without fear of backlash from real or perceived privacy issues. 


GDOT and the City have recently purchased traffic 


control software and hardware that will be used to 


measure performance. The City of Atlanta Traffic 


Control Center (TCC) will be connected to the Smart 


Corridor and will be able to monitor conditions and 


deploy resources into the field as needed. The City 


recently had an outside assessment done of the TCC 


and is currently implementing recommendations from 


that assessment so that it will be properly staffed to support the Smart Corridor and autonomous 


vehicles. 


The City’s partners, ARC and GDOT, will be instrumental in leading region and state-wide educational 


programs and best practices knowledge to support deployment of automated vehicle technology. The 


Safety Steering Committee can be used to help develop an education program and data-driven 


approach. Additionally, Georgia Tech and the City’s membership in the MetroLab Network provides a 


platform for disseminating research results. The MetroLab Network’s purpose and capabilities are 


discussed in detail in the Readiness section. 


The City of Atlanta is uniquely equipped to receive leaders and professionals from all over the country to 


visit the North Avenue corridor- via the world-renowned Hartsfield-Jackson Atlanta International airport, 


easy MARTA rail connection to the North Avenue corridor, abundance of hotel accommodations, and 


presence of both Georgia Tech and GDOT right on the corridor. 


The City of Atlanta will provide access to relevant public data on it existing portal, DataAtlanta. Led by 


Mayor Kasim Reed, the City of Atlanta has made significant progress in making its data open, machine-


readable and accessible, discoverable and usable by the public. In 2015, the Mayor’s Office of Innovation 


Delivery and Performance launched DataAtlanta, a portal allowing access to all of the city’s publicly-


accessible performance data. This has allowed the City to become more transparent and currently ranks 


17 out of 109 cities in the amount of open data that it delivers. This ranking is compiled by the Open 


Data Census, a joint effort by the non-profits Code for American and The Sunlight Foundation. Data and 


performance metrics will also be shared through MetroLab, TSR, the Safety Steering Committee, and the 


City’s partners. 


“We have collaborated with the City of 


Atlanta on traffic management technology 


throughout the City, including on North 


Avenue, ensuring that North Avenue has the 


most advanced traffic management 


technology in use.” - John Hibbard, GDOT 
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Demonstrated Investments 
One of the goals in the North Avenue Smart Corridor plan is to provide the optimal conditions for 


autonomous vehicles and possible vehicle-to-infrastructure (V2I) technology. V2I technology is a type of 


autonomous vehicle technology in which roadside infrastructure, such as devices at an intersection, 


communicates with vehicles in a corridor, potentially warning of red lights violations, excessive speed, or 


pedestrian/bicycle elevated awareness alarms. V2I can improve safety and traffic flow. In some 


examples that will be tested, the technology sends a warning to the driver, or potentially even alert the 


driver to slow down to optimize traffic flows or even autonomously takes action to stop to avert a crash. 


The City’s North Avenue Smart Corridor plan will provide optimal conditions for autonomous vehicles 


and possible V2I through capital investments. These investments include fiber along the corridor, access 


points for wireless communications and sensors, and reliable high-speed communications to the City’s 


traffic control center. Renew Atlanta is funding and implementing signal communications, traffic 


responsive signal timing, road resurfacing and restriping, and other related pedestrian, bicycle, and 


vehicle improvements. ATLNET through the AIM office is developing a municipal fiber optic 


communications infrastructure that will support other Smart City initiatives. The City is leveraging its 


street light and traffic signal LED conversion by connecting poles to the fiber network and attaching 


cameras and sensors and wireless devices to create smart utility poles. The City is also developing a 


partnership with Georgia Power that will include the ability to use utility poles for the Smart City. 


Partners have also made capital investments for the advancement of smart technology and autonomous 


vehicles. GDOT is funding and implementing signal software and hardware upgrades and corridor signal 


timing improvements. The Atlanta Beltline is installing fiber for signal communications on North Avenue 


from Argonne Street to Ponce City Market.  


The Georgia state law does not provide any regulatory challenges for autonomous vehicles. In fact, this 


autonomous shuttle demonstration could help inform future state and local laws and regulations. The 


Georgia state legislature reports and actions regarding autonomous vehicles are described in detail in 


the Adherence to Laws, Regulations, and Federal Policy section. 


The City of Atlanta recently received multiple responses to a RFI regarding the Autonomous Vehicle 


Demonstration. The purpose of this procurement was to solicit strategies that could be taken by the City 


to enable the testing and deployment of automated vehicle systems in specific areas with the City as 


well as to select a specific vehicle demonstration. The City will use insights from these proposals for 


future management and operations of the autonomous vehicle demonstration. 


Readiness 
The Mayor’s Office of Communications has committed to a 


North Avenue Smart Corridor and autonomous shuttle ribbon 


cutting date of September 14, 2017.  This date has been 


discussed with partners and a formal press release will be made as the date draws closer. The 


autonomous shuttle will be brought online for testing in the two months prior to this date. 


The North Avenue Smart Corridor will have ample power and fiber-optic network infrastructure to 


support a variety of cameras, sensors, connected traffic signals, wireless infrastructure (including for 


North Avenue autonomous shuttle 


ribbon cutting: September 14, 2017 







Automated Vehicle Proving Grounds Pilot 
______________________________________________________________________________________ 
 


 
_____________________________________________________________________________________ 


City of Atlanta North Avenue Smart Corridor   Page 13 


communications to vehicles) and public-facing services designed to provide real-time feedback, analysis, 


and alerts, adaptive traffic control, increased public safety, and enhanced mobility. The smart 


intersection demonstration is also underway within this corridor with live camera feeds providing traffic 


data collection, analysis, and alerts.  


The smart intersection demonstration supports testing by multiple users. There are 3 separate 


deployments underway which are currently being tested by 3 different users. The City’s AIM office has 


already deployed cameras and sensors along the corridor with varied capabilities in terms of data 


collection: 


 The City has contracted with Metro Tech to aggregate the data and perform analytics from AIM’s 
cameras. These cameras detect pedestrian, bicycle, and vehicle lane level counts. They also detect 
lane level average speed. 


 The City has contracted with MotionLoft to place cameras with sensors at locations on the corridor. 
These sensors detect temperature, weather conditions, and precipitation. The cameras detect 
vehicles, bicycles, and pedestrian counts, as well as details such as vehicle size and color, and 
demographics of persons (age, race, sex, etc.). The cameras detect movement including approach 
direction, depth perception, path tracking, and dwell time.  


 Georgia Tech has deployed cameras with sensors along the corridor.  One is currently in place at Old 


Fourth Ward Park and another at Spring Street. These sensors detect temperature, air pressure, 


visible light, UV index, carbon monoxide, audio decibel level, infrared heat radiation, and path 


detection and counts of pedestrians, bicycles, and vehicles. Georgia Tech’s cameras with sensors are 


monitored by the MetroLab Network. MetroLab Network is a group of more than 35 city-university 


partnerships focused on bringing data, analytics, and innovation to city government. It pairs 


university researchers with city policymakers to undertake research, development, and deployment 


projects that improve our infrastructure, public services, and environmental sustainability.  


Additionally, AIM is working with AT&T to install 4G modems at all signalized intersections along the 


corridor to cover communications from their cameras and sensors back to the TCC and AIM.  


In addition to supporting testing by multiple users, the data generated by the autonomous vehicle 


proving ground will be shared openly with the public through DataAtlanta which is described in detail in 


the previous section Research, Application and Data Sharing. 


The North Avenue autonomous shuttle route is primarily on 


public roads and in one location, is on private property (Ponce 


City Market turnaround at the eastern end). The City has and will 


continue to engage with all affected communities. As described 


previously, the City held a North Avenue Smart Corridor Visioning 


Workshop with stakeholders that focused on the autonomous 


shuttle back in March 2016. This workshop included 46 participants and was intended as a first of future 


meetings to engage the affected communities. Additionally, Renew Atlanta will host public engagement 


sessions leading up to the ribbon cutting of the autonomous shuttle.  


Other methods of public and stakeholder engagement include through the City’s Comprehensive 


Transportation Plan public outreach program and through the City’s partners on this effort. The City’s 


North Avenue Smart Corridor 


designated point of contact: 


Faye DiMassimo, Renew Atlanta 


TSPLOST General Manager 
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Community Improvement District partners, Midtown Alliance and Central Atlanta Progress, work with 


the adjacent business communities and will help address their specific questions. Georgia Tech will 


actively address students’ and administrations’ questions. The ARC will engage with communities who 


live, work, and/or play in the area to address their questions.  


Adherence to Laws, Regulations, and Federal Policy 
In September 2016, the National Highway and Transportation Safety Administration (NHTSA) provided 


groundwork guidelines addressing the safe development and testing of highly autonomous vehicles 


(HAVs). The policy has four parts: Vehicle performance guidelines; Example state policy; NHTSA’s 


Regulatory tools; Regulatory Actions. The policy stipulates that states retain the responsibility for 


vehicles licensing and registration, establishing and enforcing traffic laws and insurance requirements. It 


also provides 15 best practices for the design, developments, and testing of HAVs prior to operation on 


public roads (or sale to the general public). Policies at a national level like this are beneficial in forming 


the foundation for autonomous vehicle and connected vehicle development and testing.  


The Georgia House Autonomous Vehicle Technology Study Committee was created through the passage 


of House Resolution 1265 in 2014. The Committee published a report in December 2014, discussing the 


levels of autonomy, legislation introduced in the U.S., liability, infrastructure impacts, and challenges in 


Georgia. The report states that regional surveys will be conducted by the ARC to assess public opinion 


regarding benefits of autonomous vehicles and barriers. The report also points out that the Committee 


shows interest in the further development of autonomous vehicles in Georgia, but any new regulations, 


definitions, or changes to the existing system would shock the market and cause delay in this 


technology. The Committee recommends promoting the development of the autonomous vehicle 


technology in Georgia, and continuing in the path to provide pro-business climate with low taxes and 


minimal regulation, develop highly skilled educated workforce, and provide adequate funding to higher 


education facilities and research laboratories. 


The Georgia Senate recommitted Senate Bill 113 to the Senate Committee on Science & Technology in 


January 2016. This Bill entitles an Act to amend Title 40 of the Official Code of Georgia relating to motor 


vehicles and traffic, so as to create a new class of motor vehicles to be known as autonomous vehicles; 


to provide for definitions, requirements to operate an autonomous vehicle, operation of autonomous 


vehicles on public highways for testing purposes, indemnity of vehicle manufactures in certain instances, 


regulation of autonomous vehicles, penalty, and related matters; and to repeal conflicting laws. 


A large portion of the liability could be transferred to the City of Atlanta and manufacturers in the 


insurance underwriting process. Such legal concerns, and the question of who “owns” the risk, will need 


to be addressed. The parties that can be held accountable for an autonomous vehicle crash range from 


the car manufacturer to the manufacturer of an autonomous vehicle component, the software engineer 


who programmed the code for the autonomous operation, or the road designer in the case of an 


intelligent road system that helps control the vehicle. 


Commercial wireless communications to and from autonomous vehicles such as dedicated short range 


communications (DSRC) will be subject to monitoring by law enforcement under the Communications 


Assistance for Law Enforcement Act (CALEA). CALEA requires telecommunications carriers to facilitate 
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law enforcement access to telecommunication networks through CALEA solutions switches that enable 


law enforcement interception. 


DSRC services operate in a protected frequency band (i.e., 5.850-5.925 GHz), which means operators 


must obtain a license from the Federal Communications Commission (FCC) in order to legally operate 


DSRC-based devices. In the case of the road-side unit (RSU), the operating agency must apply for a DSRC 


license for their territory and each RSU must also be registered with the FCC such that other operators 


are aware of their existence. 


The City of Atlanta has not passed any local laws related directly to the owning, operating, or 


maintenance of autonomous or connected vehicles. The City is committed to following the Smart City 


Safety Management Plan and will adhere to all city, state, and federal laws.  


The North Avenue autonomous shuttle route primarily makes use of public roads in its route including 


North Avenue, State Street, and Tech Parkway. The City will adhere to the primary subject areas 


outlined in NHTSA’s policy for automated vehicles for the safe design, development, testing, and 


deployment of autonomous vehicles. The City will submit a safety assessment letter to NHTSA outlining 


how the guidance has been met for the deployment of a L3-L5 system, the autonomous shuttle, on 


public roads including: data recording and sharing, privacy, system safety, vehicle cybersecurity, human 


machine interface, crashworthiness, consumer education and training, registration and certification, 


post-crash behavior, federal, state, and local laws, ethical considerations, operational design domain, 


object and event detection and response, fall back, and validation methods. 
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December 2, 2016 


 


Anthony R. Foxx 
Secretary of Transportation 
United States Department of Transportation 
 


                 Re:  City of Atlanta:  North Ave Designation as Automated Vehicle Proving Ground 


 
Dear Secretary Foxx: 
 
Midtown Alliance is pleased to submit a letter of support for the City of Atlanta’s application for 
North Avenue to be designated as a USDOT Automated Vehicle Proving Ground.  
 
Midtown Alliance is a non-profit organization of business, residents and property owners 
supported by a professional staff that works directly with the City of Atlanta and other key 
stakeholders to plan, construct, maintain and program Midtown’s built environment.  Our 
footprint consists of a very fast-growing, dense urban area known as the Midtown core.  This 1.2 
sq mile area includes the North Avenue corridor, and is home to more than 65,000 daytime 
workers, 20,000 residents, more than 6M annual visitors.  There are currently 22 large scale 
residential, commercial and institutional development projects under construction.     
 
In sum, this is an area that requires new and bold ways to manage the transportation and 
mobility needs of citizens and very “smart corridors.”   Within this district, North Avenue is a 
critically important east-west corridor. 
 
We have been working closely with the City of Atlanta to reenvision North Avenue as a smart 
corridor that integrates best practices in urban street design with cutting edge technology, 
including autonomous vehicles.  Our collective goal is to maximize the safety, comfort, and 
efficiency of this vital corridor.  
 
We believe North Avenue is a tremendous candidate for testing autonomous vehicles and this 
opportunity to partner with the City of Atlanta and the United States Department of 
Transportation cannot come at a better time. With the recent passage of Atlanta’s historic 
transportation referenda, North Avenue has been identified by the community as a top 
investment priority and will receive several millions of dollars in enhancements in the coming 
years.  
 
Through this designation and the hard work that will follow, we will see a highly attractive and 
inviting corridor emerge that unites neighborhoods and provides for the efficient movement of 
people, goods, and ideas.  
 
Thank you very much for your consideration of Atlanta for this exciting opportunity.  
 
Sincerely, 


 
 
Kevin Green 


President and CEO 
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Introduction


The City of Beverly Hills, California is a general law city governed by a five-member City Council.
The City Council appoints a mayor and vice mayor annually from the five Council Members. The
City Council hires a city manager to carry out polices and serves as the City’s executive officer.


Beverly Hills is located in Los Angeles County and is surrounded by the cities of Los Angeles, West
Hollywood, Santa Monica and Culver City. Within its 5.7 square mile radius, Beverly Hills has
approximately 34,000 residents with a business and commercial base that ranks next to cities with
a population of several hundred thousand. The daytime population is estimated to be between
150,000 to 200,000.


As a full-service community, police, fire, water treatment, refuse collection, building inspections,
among other services, are provided directly by the City. Beverly Hills has its own school district
with a reputation for some of the best schools in the nation.


The City of Beverly offers a unique testing environment for autonomous vehicles. It is an urban
area with streets of varying widths, speed limits, no parking zones, passenger drop off areas, and
intersections with omnidirectional crosswalks. There will also be challenges for autonomous
vehicles to navigate through once the construction of the Metro Purple Line Extension on Wilshire
Boulevard begins.


Executive Summary


Advances in autonomous vehicle technology are coming at a rapid rate. Most prominent
automobile manufacturers have made significant investments in autonomous vehicle programs.
Additionally, technology companies such as Google and NVIDIA have well established
autonomous vehicle initiatives underway.


While the timelines vary, autonomous vehicle technology is likely to become a reality in two to five
years. Many vehicle manufacturers including Tesla and Audi are forecasting that they will have
autonomous vehicles to market within this timeframe.


Based on the Solicitation of Proposals for Designation of Autonomous Vehicle Proving Grounds
Pilot document, the City of Beverly is confident that we well exceed the selection criteria as detailed
in the document.
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Mandatory Criteria


As the City’s chief executive officer, the City Manager shall designate a dedicated Safety Officer
who will be responsible for the development and management of the City’s safety management
plan.  This Safety Officer shall participate in the Community of Practice regular quarterly meeting
for Safety Officers.  Further, the Safety Officer shall commit to sharing the City’s approaches to
safety and safety data generated through testing and operation. The City does have a Safety Officer
position that is currently staffed and could be assigned this role.


Proposed Contribution


John Mirisch, the Mayor of Beverly Hills, in his inaugural speech in March 2016 articulated a vision
for the City’s autonomous vehicle program that included the long-term goal of addressing ‘first
and last mile’ issues as it relates to the extension of the Metro Purple Line to Beverly Hills,
increasing mobility within the City, relieving traffic congestion, and creating new mobility options
for seniors and the disabled. As envisioned, the program would include a fleet of City-operated
autonomous vehicles that would provide on-demand, point-to-point mobility to members of the
public.


On April 5, 2016 the City of Beverly Hills City Council unanimously approved Resolution
16-R-13071. This resolution fully supports the vision outlined by Mayor Mirisch. Since then, the
City has attended meetings locally, regionally, nationally, and in Washington, D.C. with legislative
representatives to advocate for autonomous vehicle technology. The Mayor, as well as City staff,
have been working closely with both our state and federal lobbyists to consider legislation to
promote autonomous vehicle development. The City, through our lobbyists and our Mayor, have
been strong advocates for encouraging the testing of autonomous vehicles throughout California
and the nation. It is our desire to see this technology advance quickly, yet safely, to benefit the
community.


Additionally, Beverly Hill’s Mayor Mirisch has been a panelist and attended several conference to
support autonomous vehicle development including:


 The Autonomous Informa Conference in Santa Clara, California
 The Autonomous Vehicle Symposium in San Francisco, California
 The Autonomous Vehicle Summit in Detroit, Michigan


As part of the autonomous vehicle effort, the City anticipates establishing a comprehensive
program in partnership with manufacturers, technology companies, and academia.  The primary
goals of the program are as follows:
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 Identify and develop strategies for municipalities to address the potential impacts to land
use issues due to the use of automated vehicles


» Pick of and drop zones
 Designation of alleyways for automated vehicle loading zones


» Parking requirements for new construction
 Potentially decreasing the required amount of parking for new buildings


» Role of valet and taxi zones
» Charging facilities requirements
» Warehousing
» Roads may have more capacity as vehicles will likely have shorter headways
» Parking circulation may be reduced


 Model the public’s behavior using on demand mobility via automated vehicles
» Driverless interaction with automated vehicle technology
» More people may travel due to increased mobility options for elderly, disabled and


youth populations
» People may be willing to live farther from the jobs which may increase urban sprawl


 Use of automated vehicles to facilitate first and last mile connections to public
transportation systems


 Monitor real-world interactions between pedestrians and vehicle in a complex urban
environment. In Beverly Hills this would include:


» Omnidirectional cross walks
» Multiple street types and speed limits (major arterials, quiet residential streets)


 Develop best practices for other municipalities and agencies to use a guide when
widespread use of autonomous vehicles becomes commonplace. Including:


» More efficient land use
» Decrease in parking requirements
» Adaptation of local and regional roadway infrastructure
» Regional approaches for regulating autonomous vehicles
» Updating and reconfiguring signage, speed limits, signal timing, and roadways


The City of Beverly Hills has a demonstrated record as a leader in autonomous vehicle technology
adoption. The City has established numerous strategic relationships with manufacturers,
academia, and technology companies.  The City became the first municipal member of Stanford
University Center for Automotive Research consortium.  The City’s Mayor is a strong advocate
for the widespread adoption of autonomous vehicle technology as a means of democratizing public
transportation and has spoken numerous time of conferences and industry events.
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The City of Beverly Hills is excited to participate within the Community of Practice and plans to
share all finding with stakeholders with the autonomous vehicle community.  Additionally, the
City has enjoyed working with the United States Department of Transportation and is interested
in expanding this relationship.  As such, we welcome additional participation with the Department
at conferences, meetings, and joint research efforts as well as submitting significant activity reports
to the Department on a routine basis.


The City of Beverly Hills is currently in the planning stages to host an autonomous vehicle
conference for legislative personnel in the Spring of 2017. The one-day conference will feature
speakers, panels and small group discussions. Topics will include:


 The emerging technology and its impacts over the next few years
 The long term impacts of autonomous vehicle oriented development
 Anticipated municipality infrastructure changes and regional standardization in response


to autonomous vehicle technology
 Urban planning and potential changes to land use


The participation of the Westside Cities Council of Government in this conference will assist
Beverly Hills in launching a coordinated regional effort for an autonomous vehicle transportation
system. The City is also working with the Southern California Association of Government on this
conference as they realize that a coordinated approach to autonomous vehicles will benefit all of
the communities within region.


Commitment to Safety


The safety of the City’s residents, businesses, and visitors will be of paramount importance.  As
such a robust set of safety precautions will be established as part of a published safety management
plan.  To better achieve this, the City will leverage its own Police Department, Transportation
Department and Fire Department to minimize risk and to maximize safety considerations. Clear
safety protocols will be developed and followed when using public roads to test autonomous
vehicles.


Research and Application of Data Sharing


Local and regional governments should proactively plan for and develop policies in all of the areas
associated with the emerging autonomous vehicle technology and the future impacts it will have
on government agencies. It will be vital that, in the near-term, local and regional government
organizations follow both driverless and connected vehicle developments. Moreover, states will
likely continue to be responsible for driverless cars’ licensing and testing requirements. This
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includes establishing the standard for who can “drive” (or be responsible for) an autonomous
vehicle, and how and where it must be tested. In the medium to long-term future, these
government organizations will need to consider more significant actions, including proactively
managing congestion, altering the transit service model, investing in relevant infrastructure, and
updating their financial mechanisms.


The City of Beverly Hills actively participates with its surrounding municipalities in numerous,
multifaceted projects.  As part of the autonomous vehicle effort, the body of knowledge that is
developed will be shared amongst our local jurisdictions and regional partners to improve mobility
through the advancement of automated vehicle technology.


As a city in California, Beverly Hills is required to share all date in accordance to the Public Records
Act. This Act is designed to give the public access to information in possession of public agencies.
The City has up to ten days to provide information to the requestor. As such, the City is able to
share data, performance metrics and results of objective tests in its possession except where there
are specific exemptions for disclosure as provided for by law. The City does not anticipate that any
City records association with autonomous vehicle testing would be exempt from disclosure.


The City is involved with the Westside Cities Council of Government (COG). Many of the issues
discussed at the COG involve regional solutions for traffic flow and improved conditions for travel
in the area. The COG will be a participant and contributor to the upcoming autonomous vehicle
conference.


Demonstrated Investment


The City has been examining the feasibility of automated vehicle technology as part of its
Technology Committee and Autonomous Vehicle Ad Hoc Committee for over a year. The Ad Hoc
committee has been actively involved in discussions with manufacturers and technology sector
companies on how the City can partner with them for testing.


Since the adoption of City Resolution 16-R-13071, the City has invested thousands of hours of staff
time to actively participate in the autonomous vehicle community to assist in bringing this
technology from conception and into reality. Additionally, funding has been set aside for the City
to continue its partnership with Stanford, attend conferences as panelist, and to pursue the
implementation of Phase 1 of the City’s autonomous vehicle work plan. This plan has a long-term
goal of expanding the City’s autonomous vehicle program with the goal of addressing ‘first and
last mile’ issues as it relates to the extension of Metro’s Purple Line to Beverly Hills, increasing
mobility within the City, relieving traffic congestion, and creating options for transporting senior
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citizens. As initially envisioned, the program would include a fleet of City-owned autonomous
vehicles that would transport members of the public via these vehicles in an attempt to reduce
traffic and improve parking.


Phase I of the plan also calls for education on the current state of the regulatory environment for
autonomous vehicles, exploration of grant opportunities for the program, outreach to autonomous
vehicle manufacturers for potential partnerships, and the hosting of an autonomous vehicle -
focused forum in Beverly Hills. The proposed forum would include panel discussions by experts
and potentially demonstrations of autonomous vehicles. This has been scheduled to occur in the
Spring of 2017.


Realizing the full vision of having a City-owned fleet of autonomous vehicles in operation will take
time and will require considerable investment of resources. What is envisioned for Phase I of this
effort; however, is taking modest steps that will lay the foundation for the larger project. Key
components include establishing a clear understanding of the regulatory environment both at the
state and federal level, and working to impact that environment to achieve City goals. To this end,
the City plans to work with its contacts in both Sacramento and Washington.


Additionally, the City will explore potential partnerships with manufacturers, transportation
network companies, and other governmental organizations with the intent of establishing pilot
programs, developing policy, and architecting first and last mile connectivity solutions for public
transportation. To facilitate this process, Mayor Mirisch has enlisted the support of Technology
Committee members AJ Willmer and Grayson Brulte. Leveraging their intellect, their many
contacts and their keen interest in this technology, it is anticipated that a great deal will be
accomplished in a relatively short period of time.


As part of this process, it is anticipated that the City will need to develop written material that
portrays the City’s vision for autonomous vehicles. These materials will be helpful as the City works
to establish partnerships with manufacturers and others working in the autonomous vehicle arena.
The materials will also be useful as part of our outreach program which anticipates various
informal discussions with policy makers, business communities, and transportation organizations.


Readiness


The City intends to allow manufacturers of autonomous vehicles to use public roadways for testing
their technology in accordance with any guidelines established by the California Department of
Motor Vehicles, California State Law, and United States Department of Transportation. Our City
has strong relationships with the neighboring cities of West Hollywood, Los Angeles, Culver City
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and Santa Monica. The City envisions a regional approach in establishing reasonable testing
guidelines for these vehicles so that they can not only be tested in Beverly Hills but potentially be
tested throughout Los Angeles County as the nature of autonomous vehicles evolves.


Additionally, the Planning Commission for the City of Beverly Hills has started to assess the effect
that the use of autonomous vehicles will have on the City’s land use policies. It is our intent to
influence regional policies in urban areas by being on the forefront of modifying land use policies.
By working with the Westside Cities Council of Governments, Southern California Association of
Governments, and our neighboring jurisdictions, the City believes it can establish land use policies
that will be embraced by the region.


Adherence to Laws, Regulations, and Federal Policy


As part of the pilot program for the designation of automated vehicle proving grounds, the City
will fully comply with the primary subject areas outlined in the National Highway Traffic Safety
Administration’s (NHTSA) policy for automated vehicles (Federal Automated Vehicles Policy:
Accelerating the Next Revolution in Roadway Safety) for any testing or deployment of L3-L5
systems on public roads. The City will also require manufacturers and technology companies to
comply with a regulations set forth by the California Department of Motor Vehicles or any new
law established by the State legislature and enacted by the Governor of California.


Summary


The City of Beverly Hills has been on the forefront of supporting the development and testing of
autonomous vehicles. On April 5, 2016 the City formally adopted a resolution to increase mobility
within the City, relieve traffic congestion, address first and last mile connection issues with public
transportation, and create new mobility options for seniors and the disabled. As envisioned, the
program would include a fleet of City-operated autonomous vehicles that would provide on-
demand, point-to-point mobility to members of the public.


Our City understands that when people can obtain an affordable, reliable ride across town that
things will change for the better for our City and our region. Our City will become safer, cleaner,
more efficient and commuting will become more affordable. Using an autonomous vehicle to ride
share will reduce the number of automobile-related deaths and injuries as many accidents are
caused by human error. More importantly, by getting people into fewer cars we can reduce traffic
congestion and air pollution.


The City has attended meetings locally, regionally, nationally and meet with key legislatures in
Washington, D.C. to advocate for autonomous vehicle technology and will continue to do so as
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this technology continues to evolved. The City supports a regional approach to developing best
practices for municipalities and agencies to use as a guide when widespread use of autonomous
vehicles becomes commonplace. To that end, the City’s program is aimed at:


 Identifying and developing strategies for municipalities to address the potential impacts to
land use issues due to the use of automated vehicles


 Modeling the public’s behavior using on demand mobility via automated vehicles
 Using automated vehicles to facilitate first and last mile connections to public


transportation systems
 Utilizing regional approaches for regulating autonomous vehicles


Based on the Solicitation of Proposals for Designation of Autonomous Vehicle Proving Grounds
Pilot document, and information provided for the United States Department of Transportation’s
consideration in this document, the City of Beverly is confident that we can provide a safe testing
ground for the advancement of automated vehicle technologies. The information obtained from
this testing will be disseminated regionally, throughout the state, nationally, and with the
Department of Transportation. It is our goal top assist the Department with understanding the
long-term societal and ethical impacts that autonomous vehicles may pose. We also will strive to
develop and share best management practices within the Community of Practice for the
deployment of automated vehicle technology.








 
 
Proposal from the City of Boston 
Automated Vehicle Proving Grounds Pilot 
DOT-OST-2016-0233 


 
The City of Boston is excited to join a national community of practice that advances the development of 
automated vehicles for the benefit of our nation’s residents.  We’re ready to provide and manage a space 
that is safe for testing of automated vehicles and share data, research and best practice with colleagues 
and companies to further that goal. 
 
Over the last 18 months, we have engaged thousands of Boston residents in developing Go Boston 2030 
-- a long term transportation plan to increase equity, unlock growth and improve resiliency.   In this 
process,​ ​those residents have clearly articulated that our transportation options need to be safer, more 
accessible and more reliable. 
 
Autonomous vehicles could help us meet those goals by significantly reducing roadway fatalities & 
serious crashes, by expanding transportation choices, and by using our roads more efficiently.  We believe 
that those benefits should only accrue in Boston if they come with the reduction of emissions, positive 
implications on our use of land, with the improvement of the public realm, by complementing mass transit 
services, and with a serious commitment to those whose jobs may change if autonomous vehicles are 
broadly adopted.  
 
It is for that reason that we have already started working with our partners at the State to create a 
regulatory framework for on-street testing in Boston; that we have sought and have been selected  by the 
World Economic Forum and the Boston Consulting Group to be their principal city partner in their urban 
mobility and autonomous vehicle research; that we have joined Transportation For America’s working 
group on this issue; and, that we have already started work with two autonomous vehicle startups -- 
nuTonomy and Optimus Ride. 
 
Boston has a deep history of technical innovation, transportation entrepreneurship, and progressive 
leadership. We have a wealth of academic and entrepreneurial talent, with expertise in those areas that 
automated vehicles require.  And, we have complex roads, challenging weather and transportation 
challenges that are real and representative of those other cities face. 
 
We look forward to bringing these assets, experience and energy to this community of practice. 
 
 
  


1 







 
 
Proposal from the City of Boston 
Automated Vehicle Proving Grounds Pilot 
DOT-OST-2016-0233 


About Boston  
Our People: ​ Boston is diverse, young and growing.  
 
More than one quarter of Boston residents are foreign born, and more than half of Boston residents are 
people of color.  More than one third of our population is between the ages of 20 and 34 -- a higher 
percentage of millennials than any other city in the nation.  Between 2000 and 2010, the city grew by 5%, 
the highest rate of any major U.S. metro area.  In many ways, we are a mirror of urban centers around the 
country - growing rapidly and working towards a better future. 
 
We the largest city in New England.  Our estimated residential population exceeds 650,000, and our 
daytime population grows by an additional 340,000 people as individuals travel into the city for work or 
school.  With more than 12,500 people per square mile, Boston is more dense than similarly-sized cities 
such as Baltimore, Seattle and Washington D.C.  Packed within our 48 square miles are 26 
neighborhoods, 850 miles of roadway, and thousands of acres of parks. 
 
While some cities export oranges or cars, Boston exports PhDs and MBAs. The city is home to 35 
educational and research institutions, a slice of the more than 50 in the metropolitan area.  It’s not 
uncommon for global leaders and Fortune 500 CEOs to have spent at least four years of their lives in 
Boston. People come here to learn, and they take what they experience in our city and share it around the 
world. And, while we export many ideas and highly-educated individuals, we focus most on helping each 
of our own residents reach her or his fullest potential. 
 
Our Transportation Infrastructure: ​  Innovation in transportation has a long legacy in Boston; we are 
committed to being entrepreneurial and sharing our ideas broadly.  
 
We’ve been reinventing how people get around for centuries -- from the country’s fastest clipper ships in 
the 1850s to our nation’s first subway tunnel in 1897; from building its first underwater transit line in the 
1920s to placing a moratorium on surface highway construction in the 1970s; from ZipCar’s founding in 
2000 and to the first of Bridj’s dynamic pick-up locations in 2015.   This system has expanded and 
evolved in part due to bold investments and big ideas from public and private actors. 
 
This transformation has given Boston an established multimodal network that provides a platform for 
continuing innovation today.  Every morning, fewer than half of all Bostonians drive or carpool to work 
and more trips start within Boston than outside the city.  Shorter trips, many travel options, compact 
geography, and a young population is fertile ground for new ways to connect people, modes of transport, 
and places. 
 
Boston’s backbone of fixed infrastructure and its fast-growing use of new mobility alternatives provide 
opportunities for connecting people to transportation services and for these services to connect to each 
other in ways that will redefine the nation’s next generation of smart cities.  
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For example, since 2007, Boston has added 104 miles of on-road bike facilities.  In 2015 it started 
construction of 2.4 miles of protected cycle tracks, with support from a TIGER grant.  Importantly, we’ve 
distributed thousands of free bikes to low-income residents and taught bike riding and safety classes to 
6,202 students in grades 2-12 in 2015.   Not surprisingly, average daily bike ridership has doubled since 
2007 and over 5 million rides have been taken through our bike share program.  
 
There are many yet-unanswered questions about how autonomous vehicles complement this type of 
multi-modal infrastructure -- questions we look forward to answering with our partners in this community 
of practice. 
 
Our Digital Infrastructure: ​ One of our core assets for this effort is our data and, more importantly, our 
culture and leadership in supporting open data and using data to improve service delivery.  
 
Under Mayor Walsh, the City of Boston has built a strong transportation data ecosystem, analyzing 
existing data more effectively, establishing more internal and external data sources, and ultimately using 
data to improve quality of life for Boston’s citizens. 
 
Fulfilling an ​executive order by Mayor Walsh​, Boston released the ​City’s Open and Protected Data Policy 
in July 2015 to make data open, machine-readable, standards-compliant, and easily discoverable. It lays 
out a process for releasing open data, establishes a Creative Commons license for all data released by the 
City, and provides a framework for responsibly sharing data with researchers and other partner 
organizations. We publish a number of public datasets at ​data.boston.gov​. 
 
We are a strong proponent of data standards and data privacy and have, for example, been an active 
member of the Open311 conversations.  We’ve had numerous conversations with other cities and tech 
companies about extending or improving transportation data standards.  Among the transportation data we 
have that may be used to understand how automated vehicles can fit into and improve urban mobility are:  
 


● Parking Tickets & Parking Meter Usage 
Transaction data allows us to understand parking trends and violation. 


 
● Motor vehicle, pedestrian, and bicycle crash data 


This data enables us to track all crashes on roadways that required an emergency medical 
response. 


 
● Waze Jams and Alerts 


As part of the Waze Connected Citizen Partnership, we receive speed data, and 
automatically-detected and user-generated traffic jam reports.  


 
● Uber trips 
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Our unique data-sharing agreement allows the City to see details about Uber trips in Boston, 
providing a window into demand, and possible locations with insufficient transit or last-mile 
access. 


 
● Hubway 


We track usage of the region’s bike share system including time, origin, and destination 
information for trips, allowing us to better manage the system. 


 
● Inductive loops 


Copper loop detectors installed in roadways around the region enable us to conduct quick
analyses of traffic flows at intersections and along corridors.  


 
● Crowd-sourced safety comments and locations 


Using a crowd-sourced map, Boston's Vision Zero Initiative has collected transportation safety 
concerns across the city, providing a precise, granular view of public concerns 


 
● 311 Reports 


Boston receives thousands of transportation-related basic city service requests each year from 
residents that help us do our job, from enforcement requests to reports of missing signs.  Data is 
published in the Open 311 standard. 


 
● Transit Data 


Through our collaboration with the MBTA, we have access to a wide range of data about bus, 
subway, and commuter rail usage, schedules, and service levels. 
 


● Driver Behavior Data 
Through the Boston’s Safest Driver Program, a public-private partnership with Cambridge 
Mobile Telematics, we have access to aggregated driver behavior data throughout our roadway 
network. 
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Our Autonomous Vehicle Program 
 
Our Partners​ : Boston has a range of local, national and global partners on automated vehicles. 
 
This summer, we ​applied for and was selected by the World Economic Forum and Boston Consulting 
Group’s lead city partner​ for their urban mobility project.  ​Through this partnership, we will work with 
WEF, BCG, international cities and mobility industry leaders on developing policy goals and autonomous 
vehicle testing scenarios for Boston. The collaboration kicked-off in July with an advisory group meeting 
in Boston led by Mayor Walsh focused on exploring autonomous shared vehicle technology.  It continued 
with a series of targeted focus groups on automated vehicles with Boston residents.  And, over the next 
several months, we will be refining template policy and testing documents that can be used in other cities. 
 
This fall, we joined Transportation For America’s Smart City Collaborative to share ideas, data and best 
practices with fourteen other cities across the country.  Our specific area in this collaborative is the 
autonomous vehicle working group. The City also has a long standing relationship with the Boston Area 
Research Initiative (BARI), a collective of researchers from local academic institutions who serve as our 
key collaborator with the MetroLab Network. BARI members are helping us pull together public sessions 
on autonomous vehicles to share testing results and discuss the implications of the technology on our city. 
Finally, this winter, we have been working with the Commonwealth of Massachusetts as well as some of 
our neighboring cities to develop local policies to govern the testing of autonomous vehicles. 
 
Our Policies 
Already, the City - in collaboration with the Commonwealth of Massachusetts - has developed four key 
documents and policies to support testing. 
 
In October, Mayor Walsh and Governor Baker signed ​City​ (​see exhibit 1) ​ and State Executive Orders, 
respectively, outlining the policy framework for managing the testing of autonomous vehicles.  In 
November, we ​announced our first partnership with an autonomous vehicle testing company​.  That 
partnership was created through a Memorandum of Understanding between nuTonomy, the 
Commonwealth of Massachusetts and the City of Boston.  That MOU was based on a template which we 
are using for any interested company ​(see exhibit 2).  ​ That MOU specifies a variety of safety standards 
that must be met by the vehicle, its operator and its operation.  
 
Before testing begins, we will review and approve the application that nuTonomy has submitted, 
following the guidelines specified by NHTSA in their ​Federal Automated Vehicles Policy: Accelerating 
the Next Revolution in Roadway Safety.  ​ We will also complete testing guidelines for nuTonomy that 
specify the time, place and manner that testing can occur as well as the data that must be shared with the 
City and publicly during testing.  
 
Data shared with the City, with this community of practice, and with the public include miles driven, 
locations driven, conditions driven in, crash reports, failures with autonomous mode, and disruptions 
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while driving in autonomous mode as well as, in a narrative section, a description of the conditions 
relating to unintended transitions from autonomous to safety driver-operated.  
 
Our Testing Facility 
While our official testing facility is the entirety of the City of Boston, we are taking a very graduated 
approach.  Initially, any company will be significantly constrained in the time, place and manner of their 
testing.  Before testing on-streets, companies must demonstrate, off-street, key criteria such as ease of 
manual takeover from autonomous mode, emergency braking and emergency stop functionality, and basic 
driving capabilities, such as staying within a lane.  
 
On street testing will be constrained initially to a few blocks, good weather and daylight hours.  Those 
blocks are within the City’s Flynn Marine Park, which is a section of our Innovation District.  As the 
company proves its ability to test in this, relatively, low complexity environment by reaching certain 
milestones, we will allow it to graduate to more complex conditions (e.g. areas with traffic signals, 
evening hours, or rain and snow.) 
 
Our overall autonomous vehicle program is managed by the Boston Transportation Department with 
support from the Mayor’s Office of New Urban Mechanics.  The Commissioner of the Boston 
Transportation Department - as the lead regulator of AVs in Boston - serves as our designated Safety 
Officer.  
 
We commit to sharing practices developed -- safety-related or otherwise -- with the community of 
practice.  
 
Our Research Agenda 
We are also committed to sharing research done in Boston with partners in the community of practice and 
through other outlets such as at conferences, through the World Economic Forum, on the City’s website, 
and through the Metro Lab Network.  It is even part of our testing guidelines.  Our research agenda 
focuses on four areas: 
 


● Technology: ​ How are AVs built so that they are safe, efficient and sustainably powered? 
● Business Model: ​ What business models ensure that AVs result in better, more equitable cities? 
● Street Design: ​ How does the city street need to be designed and instrumented to make AVs work 


well in all our neighborhoods and as a complement to all modes? 
● Governance: ​ How do we govern AVs and AV companies across levels of government?  How 


does this disrupt transportation funding and how should we adjust? 
 
We look forward to being part of a community that answers these questions - and others - together by 
providing a safe, well-managed place to test automated vehicles. 
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Exhibit 2 - Template Memorandum of Understanding 
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Department of Transportation  


Office of the Secretary 


Docket No: DOT-OST-2016-0233 


Solicitation of Proposals for Designation of Automated Vehicle Proving Grounds 


Pilot 


Agency: Office of the Secretary, U.S. Department of Transportation (DOT)  


 


Submitted by: Mark de la Vergne, Chief of Mobility Innovation, City of Detroit  


Address: 2 Woodward Avenue, Suite 1126, Detroit, MI 48226  


Email: dlvergnem@detroitmi.gov 


Office Phone: 313-224-6210  


 


The City of Detroit is pleased to present our qualifications to be designated as an Automated 


Vehicle Proving Grounds Pilot.  No other city in the United States has the combination of 


infrastructure and opportunity, state and local leadership support, and proximity to the 


companies involved in designing and building automated vehicles. The Mayor’s Office of 


Mobility Innovation was created to support these type of unique efforts and provide Detroit’s 


residents with innovative solutions to their daily mobility challenges. Through this new office 


Detroit is building a strong foundation to transform personal and commercial mobility. Detroit is 


committed to mobility innovation and poised to serve as the center of the global mobility future.  


 


The integration of automated vehicles will be the most dramatic change in American society 


since the Internet. It will impact of all aspects of daily life, from how people get around to where 


they live and how they work. The potential benefits of this technology range from eliminating 


fatalities caused by vehicles, to reducing the amount of space required for parking in Central 


Business Districts, to a greater amount of free time for commuters. The U.S. Department of 


Transportation has served as a leader for states and cities on this issue through the recent 


introduction of policies and regulations. The solicitation for Designating Automated Vehicle 


Providing Grounds is the logical next step is this process.      


 


As the applications for automated vehicles evolve, including Detroit in the initial pilot network will 


provide valuable lessons to cities of all sizes and types across the country in how to safely and 


successfully deploy this new technology. Automated vehicles are viewed by Detroit as an 


essential part of the toolbox for solving a number of mobility challenges. The City has a high 


pedestrian fatality rate, low car ownership, under-developed transit systems, and low 


employment, all of which could be positively impacted by this designation and subsequent 


efforts. These problems are not unique to Detroit, but Detroit presents a unique opportunity to 


trial and pilot the solutions critical to ensuring safe, convenient and affordable integration of 







automated vehicles into the mobility framework, and the leadership commitment and 


partnerships in place to transition from pilot to full-scale implementation, with ultimate benefits 


for all residents and businesses.  


 


Detroit is Poised to Serve as the Center of the Global Mobility Future  


 


Since the first Model T left the Ford Piquette Avenue Plan in 1908, the City of Detroit has served 


as the center of the American automobile industry. The unique strengths of the City today will 


propel Detroit into a national leadership role in the development and deployment of automated 


vehicles as we move into a Global Mobility Future. 


 


Detroit City is the Place to Be 


As seen by recent deployments of automated vehicle fleets in Pittsburgh and San Francisco by 


Uber and in Singapore by nuTonomy, there is an immediate demand to test this technology in 


cities. The complexity of urban transportation networks and the strong business case for the 


private sector make cities the most logical first candidate for private investment in this space.   


 


Southeast Michigan has quickly developed an automated vehicle testing eco-system with M City 


and the future American City for Mobility at Willow Run. The next logical step for testing at these 


premiere facilities is the complexity of the urban environment of the City of Detroit. The future 


partnerships that the City develops with these facilities will create a unique testing environment 


for automated vehicles that cannot be matched anywhere in the United States.    


 


Leadership Commitment 


Mayor Duggan is committed to implementing innovative solutions to address all mobility 


challenges in Detroit.  This commitment is supported throughout the City and region by 


numerous partners in the private sector as well as the non-profit and philanthropic communities.   


 


The City recently launched a first-ever Office of Mobility Innovation. A key role of this office is 


the integration of automated vehicles and other new technologies and services that will keep 


Detroit at the forefront of innovative mobility solutions. This office is responsible for convening a 


quarterly Mobility Coalition that includes the City, State, automotive original equipment 


manufacturers (GM, Ford, Fiat Chrysler Automobiles), and other local partners to discuss 


mobility issues, quarterly meetings between transportation providers including public transit, 


transportation network companies, taxis, and private shuttles. This creates numerous 


opportunities and avenues to plan how to best integrate automated vehicles into the City in a 


safe, coordinated manner.  Staff from the Office of Mobility Innovation will be responsible for 


developing solutions, policies, research projects and fostering relationships with the private 


sector companies developing the technology.   


 


Support from OEMs and Mobility Community 


Ranked No.1 nationally for the number of advanced automotive industry jobs (67,825) and 


businesses (462), Detroit and Southeast Michigan will continue to serve as the heart of a 


mobility industry that is rapidly advancing towards more connected and automated vehicles.  







The proximity of these companies and facilities to Detroit will not only make it easy for those 


working on these projects to observe testing in the field, but it will also allow the City’s Office of 


Mobility Innovation to create in-person relationships with the private sector to improve all 


aspects of deployment. For example, General Motors has already made a commitment to begin 


testing its automated technology in the Detroit area and the City’s Office of Mobility Innovation 


has initiated conversations on how this can best be done.   


 


State Leadership and Support 


In 2014, Michigan led the United States in connected vehicle projects (45), followed by 


California (31), a growth of 50 percent over the previous year.  The State of Michigan has 


clearly demonstrated its desire to be a leader in the deployment of automated vehicles, from its 


financial investments in testing grounds to the recent passing of statewide regulations.  Both the 


City and the State consider this issue a high priority. This confluence of interests provides more 


capacity for implementation and research as well as mitigates potential disagreements between 


jurisdictional agencies.   


 


Detroit’s Vision for Automated Vehicles 


To transform the Motor City to Mobility City, the Mayor and the Office of Mobility Innovation 


have laid out the framework for the City’s vision for the integration of automated vehicles. This 


framework rests on the understanding that as the Motor City, Detroit has a legacy transportation 


system and land use patterns almost totally reliant on personal auto ownership. As a result, 


many Detroiters lack affordable access to mobility. Automated vehicles, whether they are used 


as part of a service, personally owned, or part of transit, will be key to improving the state of 


mobility for Detroit’s residents.    


 


There will be many different types of deployments of automated vehicles, both in the short-term 


and the long-term.  The City does not plan to dictate where automated vehicles should be 


tested; instead it is working with the private sector to understand their needs and figuring out 


both the best location to meet those needs and how the technology can be deployed to improve 


the mobility within Detroit.  If selected as a Designating Automated Vehicle Providing Grounds, 


the City of Detroit is committed to this strategy of creating pilots that are win/wins for the City 


and the private sector.   


 


Increasing mobility for Detroiters, and providing effective mobility solutions to existing and new 


businesses, is critical to the growth of the City. The following are what Detroit sees as the key 


elements to success: 


 


Framework Element 1: Access to Opportunity 


No other mid-sized city has are car ownership rates so low (74.8% in Detroit vs. national 


average of 90.8%), jobs so spread out (115,000 Detroiters leave the city for jobs vs. 65,000 who 


live and work in the city), and transit systems so underdeveloped and fragmented (65% of 


transit dependent households are beyond a 10 minute walk to transit options and only 22% of 


the regions jobs are accessible within a 90 minute fixed route transit commute). In addition, 


Detroit has one of the highest poverty rates among mid-sized cities (39.3% of Detroit 







households live below the poverty line) and lowest employment rates (53% of Detroiters age 18-


64 worked any hours last year vs. national average of 75%). 


 


The Office of Mobility Innovation is collaborating closely with the Jobs and Economy team to 


develop workforce development solutions to address the mobility challenges faced by the City’s 


residents.   Automated vehicle pilots in Detroit have the opportunity to not only test the 


technology, but also make a significantly greater impact on equity and inclusion than they would 


in any other city in America.  Building a next-generation transportation system which provides 


efficient and effective access in a low-density environment will fundamentally change the lives of 


many lower-income individuals and families that currently face daunting transportation 


challenges, and will create models that can be used in mid-sized cities all across the country. 


 


Framework Element 2: Mobility as a Service 


Owning a vehicle in Detroit is very expensive due to the fact that it has the highest insurance 


rates in the country (average cost of auto insurance in Detroit is $6,137 per year for men and 


$7,450 for women compared to the national average cost of $841.23).  Expanding the 


opportunities for mobility to be used a service instead of ownership model will significantly 


reduce the burden that the cost of transportation places on households, particularly those that 


can afford it the least.   The City envisions automated vehicles being an integral part of this 


solution, from traditional uses, such as point to point trips served by TNCs and taxis, as well as 


determining how the technology can support services that would not traditionally be feasible in 


Detroit, such as one-way car share, flexible workforce development transit, and first mile/last 


mile solutions in neighborhoods along the City’s primary transit corridors.   


 


Framework Element 3: Effective Movement of Freight 


The movement of freight will likely be one of the first common applications of automated vehicle 


technology and Detroit is prepared to support this deployment.  In addition to partnering to with 


delivery companies on short-haul deliveries, Detroit will prioritize the implementation of 


automated freight vehicles on trunk routes and other key jobs corridors, such as the Mount 


Elliott Employment District, which supports major auto assembly plants operated by General 


Motors and Chrysler, as well as the Coleman A. Young International Airport and a number of 


smaller service companies, logistics firms, and industrial suppliers.  


 


Framework Element 4: Automating Transit 


Investments continue to be made in the City’s bus system, most recently adding 80 new buses 


to the fleet and approximately 1,500 new trips that were not part of the service schedule a year 


ago.  Automated vehicles will become part of the City’s transit system, both in fixed and 


dynamic routes. The City is currently working with the University of Michigan to conduct a 


service analysis and understand where flexible service could supplement or replace fixed route 


service.  Automated vehicles would be a potential solution to provide this type of service.    


 


Framework Element 5: Deploying Connected Vehicle Infrastructure 


The City is committed to ensuring that our infrastructure supports the deployment of 


autonomous vehicles, from the striping of streets to necessary infrastructure to allow vehicles to 







communicate.  The City’s Department of Public Works and Office of Mobility Innovation are 


coordinating efforts to ensure that future investments in the public right-of-way support 


automated vehicle technology and implementation.  The City is currently working with Argonne 


National Laboratories Array of Things Platform to assess data about Detroit’s environment, 


infrastructure, and urban movement.  


 


Framework Element 6: Improving Public Safety 


Improving the safety for all users on Detroit’s streets is paramount.  In 2014, Detroit had 125 


total fatalities on its streets, 7th most in the United States as the most for any city under 1 Million 


people.  Of even greater concern was that 40 of those fatalities were pedestrians, which 


resulted in country’s highest pedestrian fatality rate. 


 


There are many contributing factors to the safety issues which the City is addressing through 


current efforts of engineering, enforcement, education, and encouragement.  The integration of 


automated vehicles has the potential to save the lives of Detroiters, particularly those of our 


most vulnerable populations.    


 


 


  







Selection Criteria 
The City of Detroit exceeds all of the listed selection criteria that apply to cities.  We appreciate 


your review of our qualifications.   


 


Mandatory Criteria 


The City of Detroit is committed to sharing our approach and results to safety and data 


throughout the testing and operation of automated vehicles to further the overall learning and 


understanding among cities and others.   


 


Ashok Patel, P.E., PTOE will serve as the City’s Designated Safety Officer.  He will be 


responsible for the implementation and review of the City’s safety management plan.  He is fully 


committed to participating in the Community of Practice’s regular quarterly meeting of Safety 


Officers.   


 


Additionally, the City will convene an internal working group of the Mayor’s Office, the Office of 


Mobility Innovation, the Department of Public Works, the Department of Planning and 


Development, the Department of Public Health as well as the Michigan Department of 


Transportation and the Wayne County Roads Division.  This working group will meet on a 


quarterly basis to review the overall deployment program of automated vehicles and provide 


input on future steps or research.   


 


Proposed Contribution 


An automated vehicle program is being developed through the Mayor’s Office of Mobility 


Innovation, led by the Chief.  It will include pilot programs, quarterly roundtables that include 


public and private sector, and metrics to evaluate the success of the program.  Automated 


vehicles will be used as part of the toolbox to solve a number of mobility issues in Detroit, from 


traditional first/last mile to the challenge that mobility creates for residents to access opportunity.  


The City of Detroit is committed to sharing not only the outcomes from this program, but also the 


process and decision making that went into each solution.    


 


Beyond studying simply the safety and operations of automated Issues, the City plans on 


undertaking studies that look at the following aspects of automated vehicles:  


 


 Applications as mobility as a service 


 Applications as first/last mile solutions 


 Perceptions of all residents 


 User evaluations of trips 


 


The City is committed to being a leader in the Community of Practice and work closely with the 


DOT’s research program offices.  The City’s Chief of Mobility Innovation will participate in all 


aspects of this partnership, from brainstorming research efforts to developing public-private 


partnerships between other Designated Proving Grounds and the Southeast Michigan 


automated vehicle eco-system, and participating in conferences and webinars to share the 


City’s lessons learned and answer questions from other communities.  This is one of the primary 







duties of the Office of Mobility Innovation and the City is willing to expand the capacity of this 


office to meet the needs of the Department of Transportation.   


 


Commitment to Safety 


The City of Detroit is committed to ensuring safety of all when testing automated vehicles on 


public streets.  We will work closely with our partners at the Michigan Department of 


Transportation and Wayne County Roads Division to develop the safety management plan and 


review all deployments.  The safety management plan will be updated quarterly to ensure it is 


evolving with technology and observations of what is happening in the field.   


 


Research, Application, and Data Sharing 


The City is planning to demonstrate to the country how the implementation of automated 


vehicles can solve numerous types of mobility challenges.  The Office of Mobility Innovation, in 


partnership with partners in academia as well as the private and non-profit sectors, will conduct 


and share a significant amount of research on the deployment of automated vehicles.  The City 


will work closely with the DOT to align the research with national needs and ensure there is not 


overlap with work being conducted in other pilot cities.  Detroit has Memorandums of 


Understanding with a number of premier research institutions, including the University of 


Michigan, Wayne State University, and Argonne National Labs.  The City of Detroit is committed 


to open data and sharing performance metrics that are developed as part of different 


deployments.   


 


Demonstrated Investments 


The State of Michigan’s recently passed legislation allows for the testing of automated vehicles 


on public roads.  As automation technology advances, the City will work closely with the State to 


address any potential future regulatory challenges.   


 


Readiness 


The Office of Mobility Innovation was recently created in part to provide dedicated capacity to all 


aspects of the deployment of autonomous vehicles in the City of Detroit.  It is anticipated that all 


staff working within the Office of Mobility Innovation will assist with the automated vehicle 


program.   


 


The City’s residents and communities of Detroit will be part of the process of deploying 


autonomous vehicles.  The City has a considerable amount of internal infrastructure to inform its 


residents of new programs such as this, including the Neighborhoods program The City of 


Detroit will conduct significant public outreach to any communities where automated vehicles 


are launched as well as develop a citywide educational program, which will include webinars 


and a webpage.   


 


Adherence to Laws, Regulations, and Federal Policy 


The City of Detroit will work closely with the Michigan Department of Transportation to ensure 


that all deployments adhere to state and federal regulations and the Federal Automated 


Vehicles Policy.  The City will provide quarterly reports to monitor adherence to all regulations.    








Huntsville 
Proving Grounds Proposal 







 


The Sky is NOT the Limit! 
 Huntsville, AL is the ideal DOT Autonomous Vehicle Proving Ground    


 
 


Project Description  


The City of Huntsville, the Chamber of Commerce of Huntsville-Madison County, and the 
University of Alabama in Huntsville (UAH) will partner with Local Motors, an autonomous 
vehicle (AV) manufacturer in Knoxville, TN, to pilot the use of OLLI AVs for public 
transportation in Cummings Research Park (CRP) in Huntsville, AL.  


The designation as a DOT Autonomous Vehicle Proving Ground will allow the City, Chamber, 
UAH, and CRP to share safety plans and safety data related to this pilot project with a DOT 
Community of Practice. This exchange of policies, best practices, and procedures for safety in 
AV roll out will enhance the pilot project, the region, and the DOT’s efforts to create broadly 
applicable AV safety guidelines.  


 


Eligibility 


As the nation's second largest research park, Cummings Research Park (CRP) has 300 
companies, 29,000 employees and more than 11,500 students working, playing and living in 
CRP in Huntsville, Alabama. 


CRP is an eligible site for designation as an Autonomous Vehicle Proving Ground. Among the 
entities listed in the DOT’s Solicitation of Proposals, CRP operates as both a ‘city urban core’ 
and a ‘corporate campus.’ 


CRP is an ideal site for an Autonomous Vehicle Proving Ground because CRP is making the 
impossible possible from the very beginning. One of the first challenges that CRP faced was to 
put man into outer space. Thanks to Huntsville engineers, the United States won the Space Race 
and the Saturn V rocket, developed here in Huntsville, put man on the moon. Now, the 3,843-
acre park is home to more than 300 biotech, defense, and cyber security companies. They are 
helping solve some of the world’s hardest problems such as diagnosing rare diseases, bringing a 
Quadcopter to life through modeling and simulation, or protecting companies and citizens alike 
from outside cyber threats.  


Advancing autonomous driving technology is another problem that CRP is willing to solve. 
Companies that want to deploy automated vehicle technology have the ability to secure high-bay 
space for vehicle storage and testing, use the existing road infrastructure throughout the park for 



https://localmotors.com/

https://localmotors.com/olli/

http://hsvchamber.org/index.php?option=com_content&view=article&id=138&Itemid=271





tests of any distance and to collaborate with existing companies and universities to help advance 
their technology.   


Project History 


The City of Huntsville is conducting a comprehensive planning effort called The BIG Picture. 
This roadmap for Huntsville’s future includes upgrades to quality of life, land use, transportation 
infrastructure, public health, and economic development. Public transportation is a focus area of 
the BIG Picture, due to public demand and the nature of Huntsville’s geography.  


The City of Huntsville is a sprawling city. Our land area of 214 square miles is bigger than 
Atlanta, GA; Denver, CO; Las Vegas, NV; or even Philadelphia, PA. The City of Huntsville’s 
population, just under 200,000, is considerably less than these major metropolises. Huntsville is 
currently growing in population faster than any other major city in Alabama. Urban sprawl 
presents a transportation challenge for Huntsville’s residents. There are few ways to get around 
besides relying on a personal vehicle.  


The BIG Picture works closely with community partners like the Huntsville-Madison County 
Chamber of Commerce to generate long-term plans to attract and accommodate future Huntsville 
residents. The BIG Picture complements several area-specific plans, such as the CRP Master 
Plan, developed by the Chamber of Commerce.  


Over the last five years, our community and CRP have witnessed a shift in lifestyle and 
transportation amenities that prospective companies were considering in communities where they 
chose to grow or to locate. Employees at these companies were making job decisions based on 
those amenities surrounding their potential employer locations as well.  


These shifts, coupled with growth in several technology clusters in CRP, led the Chamber to 
develop a 60-year comprehensive master plan this year that serves to activate CRP’s 3,843 acres 
by connecting companies, employees and students within the Park; to programmed work, live, 
play areas; and to surrounding areas like Downtown and Redstone Arsenal.  


In developing the new comprehensive master plan for CRP, the Chamber and the City conducted 
36 public outreach events and activities from 2015-2016. Through these outreach events, the 
Chamber and the City collected more than 64 different feedback topics. On online and mobile 
platforms, the master plan and design guidelines were viewed 7,228 times and had 25,654 
impressions, and the master plan also produced 23 news stories.    


The greatest change in our Park will be in our physical infrastructure-to transition the Park from 
primarily vehicle-focused to multi-modal transportation options. This transition will also include 
the incorporation of public transit in CRP.  


Discussions with Local Motors representatives presented an exciting opportunity to provide 
unique, futuristic, innovative transportation options to CRP. The Olli autonomous vehicles fit the 



http://www.bigpicturehuntsville.com/

http://www.cummingsresearchpark.com/





character of the Rocket City’s engineering heart in CRP. The use of these vehicles will respond 
to transportation problems stated by businesses, students, and employees of the park:  


- The need for an internal bus system running through the Park; 
- Parking concerns all throughout the park; 
- Not enough time to drive out of the park to get lunch over their lunch hours;  
- Inefficient time spent traveling from campus to campus within the park;  


Of course, any project introducing new transportation options for the public must deeply 
consider public safety as a priority in its implementation.  


 


Mandatory Criteria  


It is the opinion of all parties involved in this pilot program that no one entity can serve the 
function of “Safety” for our AV Proving Ground. The scope of safety concerns in relationship to 
this pilot project is far too vast for a single law enforcement officer, city planner, traffic engineer, 
university professor, or public transit official to take on singular responsibility.  


As such, for the purposes of this AV pilot program, the City of Huntsville, Chamber of 
Commerce, and the University of Alabama in Huntsville will assemble a Proving Ground Safety 
Team. Members of the Safety Team will include representatives from City of Huntsville 
departments of: 


- Legal 
- Huntsville Police Department (HPD)  
- Parking & Public Transit  
- Traffic Engineering  
- Urban Development & Planning   


The Chamber of Commerce of Huntsville-Madison County and a representative from the CRP 
Board will conduct these meetings. Representatives from UAH and Local Motors will also sit in 
on these meetings, as necessary, to keep abreast of the safety issues and policies related to the 
pilot project.  


This holistic approach to safety planning and implementation will see that all legal, physical, 
technical, and social aspects of safety are considered during our AV pilot program at our DOT 
designated AV Proving Ground.  


The Proving Ground Safety Team will be responsible for maintaining a safety management plan, 
in partnership with University of Alabama in Huntsville’s AV research team and the Local 
Motors liaison to the City of Huntsville. This new, unique document will draw on the City of 
Huntsville’s Department of Parking and Public Transit safety procedures for the city’s fixed 







route public transit system as well as HPD traffic safety measures and Local Motors’ OLLI 
vehicle safety features to create a plan specific to the safety of our pilot program in CRP.  


The Parking and Public Transit Department will provide a staff member to function as the 
Dedicated Safety Officer for the DOT Proving Ground and attend quarterly Safety Officer 
meetings with the DOT Community of Practice’s other Safety Officers. This staff member is 
John Autry, Public Transit Manager, 256-427-6826, John.Autry@huntsvilleal.gov. While this 
Dedicated Safety Officer does not possess vehicle safety expertise, specifically, he will be 
responsible for reporting the status of the Proving Ground Safety Team’s efforts, their safety 
management plan, lessons learned, and other safety topics to the DOT Community of Practice. If 
the DOT’s required functions of the Safety Officer move beyond a liaison role into more 
technical territory, the Proving Ground Safety Team will communicate with DOT and the 
Community of Practice about appointing a Safety Officer with the needed specific knowledge 
base, as necessary.  


The Proving Ground Safety Team will support the Safety Officer in providing detailed safety 
data to the DOT. The University of Alabama in Huntsville (UAH) is committed to safety data 
generation and publication as well, (see UAH letter of support).   


Additionally, safety is a primary concern of our private sector partner Local Motors. The Olli 
AV has the following “triple redundant” safety features:  


- Lidar, cameras, and proximity sensors to see and navigate its environment 
- Tied to an IOT system (i.e. Watson, Alexa) that monitors traffic, route, and customer 


interface via video and audio  
- Live monitoring of Olli via off-site service 


Local Motors is committed to safety as part of their autonomous vehicle business plan. Their 
work with other roll-outs of Olli AVs has included rigorous public safety measures and data 
collection.  


For the pilot project of Olli AV implementation in CRP, Local Motors has a dedicated staff 
member to liaison with the City and CRP on safety planning, safety practices, and the 
dissemination of safety data to the public. This staff member will work closely with our 
Dedicated Safety Officer to provide information to the DOT’s Community of Practice.  


 


Proposed Contributions 


The City of Huntsville will partner with Local Motors to pilot an automated vehicle program in 
CRP, specifically for Olli mini-bus vehicles. Running these vehicles on call in CRP will generate 
data about trips, riders, hazards, lessons learned, and safety issues encountered. This information 







can be presented in user-friendly format by the City of Huntsville Geographic Information 
Systems Department (GIS).  


Huntsville’s GIS capabilities in public data sharing and visualization of complex data sets via 
mapping software are widely praised. In 2008, Mayor Battle introduced a series of economic 
development initiatives to expand the city’s primarily DOD contracting economy. One of these 
was Geo Huntsville, to promote Huntsville’s unique capacity for geospatial technologies.   


Cummings Research Park has existing infrastructure to replicate multiple environments for 
autonomous transportation testing. In several areas in CRP West, companies and organization are 
able to mimic rural settings by using greenfield sites that are located along a portion of Explorer 
Boulevard with low-level traffic volume. In CRP East, more dense environments exist that could 
replicate suburban and urban settings. Also located in CRP East is the University of Alabama in 
Huntsville. UAH’s 3 mile densely-populated campus with more than 8,500 students could 
potentially be used for testing autonomous vehicles on a university campus as well. The 
Chamber of Commerce has already approached several companies that are potentially willing to 
offer their private roads for test tracks as well. 


By understanding the need for high-speed internet services for large data transfers, the City of 
Huntsville and Huntsville Utilities are in the process of laying out a fiber network throughout 
Huntsville. The City of Huntsville recently announced a partnership with Google Fiber to 
provide gigabit service to residential and small business users. Google Fiber will begin providing 
service in 2017 and will be complete by 2020. Other gigabit service providers in Huntsville 
include Comcast, AT&T, and Southern Light Fiber. These providers will be available to 
companies looking to conduct AV research. 


The initiative works to bring awareness to the professional expertise that exists in the area, 
identify job opportunities that continue to build the economic base, and ultimately establish the 
Huntsville region as a major corridor for geospatial excellence. The collaborative body of Geo 
Huntsville and the Huntsville GIS department will create meaningful data experiences for the 
public related to the AV pilot project in CRP.  
Also in 2008, Mayor Battle began a Cyber Huntsville economic initiative to build the cyber 
security industry in Huntsville. Cyber security and hacking pose concerns for many people in 
relationship to the safety of autonomous vehicles. With eight years of investment, Huntsville is 
the premier location in the United States and the world for cyber security research and 
development. This initiative began with the first annual Cyber Huntsville Symposium in 2008 
and continues today. Recently, representatives from the University of Hawaii were in town to 
learn more about the cyber security education program developed in our K-12 schools and its 
interaction with UAH and community colleges in the area.  During the visit, Mayor Battle said: 
“Huntsville’s landmark efforts in cyber security – from Cyber Huntsville to our summits and 
academic programs –  have garnered national attention. … today Huntsville has one of the most 







active cyber programs in the world. We’ve become the model for others to follow.” As such, 
cyber security experts will be asked to weigh in on the safety of Local Motors’ Olli autonomous 
vehicles in CRP during our pilot project.  


 
The Tennessee Valley Authority (TVA) provides electricity for business customers and local 
power distributors in parts of seven southeastern states. TVA partners with Huntsville Utilities to 
provide low-cost, sustainable power to the area’s customers. Recently, TVA designated the City 
of Huntsville with the Platinum designation in its Valley Sustainable Communities Program. The 
Platinum designation is the highest level designation that a community can receive. In addition to 
providing power, TVA also has an Economic Development division, which focuses on growing 
the employment within the region. TVA partners with the City of Huntsville and the Chamber of 
Commerce of assist companies that are locating or expanding operations in Huntsville. These 
services could be available to companies conducting AV research. TVA will also contribute to 
help conduct marketing efforts to bring companies involved with autonomous transportation to 
Huntsville. 


Reports and data on cyber security with relationship to the Olli vehicles will be made available to 
the DOT Community of Practice and the public by our partners in CRP, as well as our city’s 
Safety Team for the AV Proving Ground project.  


 


Commitment to Safety 


The City of Huntsville and the Chamber of Commerce of Huntsville-Madison County are 
committed to safety in relationship to our AV pilot project in CRP. The Dedicated Safety Officer 
discussed above is a member of a Proving Ground Safety Team that will meet quarterly in 
relationship to our AV pilot project in CRP. Members of the Safety Team include representatives 
from City of Huntsville departments of Legal, Parking & Public Transit, Traffic Engineering, 
Planning, and the Huntsville Police Department (HPD). A representative from UAH and 
Chamber of Commerce will also sit in on these meetings, to keep abreast of the safety issues and 
policies related to the pilot project.  


Additionally, Local Motors (LM) implements a series of “triple redundant” safety features on 
their Olli vehicles. Brad Rutherford, with the LM Micro Factory in Knoxville, TN says this of 
triple redundancy:  


“It uses Lidar and cameras and proximity sensors to allow it to see and navigate its environment. 
It is also tied to an IOT system ie(Watson, Alexia) that monitors traffic, route, and customer 
interface via video and audio. The final layer is the live monitoring of Olli via off site service to 
make sure it is doing what it is supposed to do. We have also installed several safety stop 
switches inside Olli for emergencies. Olli is a low speed shuttle that will not exceed 25 M.P.H. 
To further enhance Olli we are working with several companies to tie Olli to local traffic 
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infrastructure to allow for even better monitoring and optimization. It is also important to 
understand that we will work very closely with the local site manager for the first few months to 
ensure it is preforming well. We also have in our model to include a ride steward to be on board 
Olli for the first few months to ensure safety. Local Motors is committed to ensure the safety of 
general public as we head down the path of autonomous vehicle integration.” 


All aspects of safety in relationship to the pilot project including legal, traffic, social, and 
engineering safety will be addressed by the Proving Ground Safety Team. Results and all data 
associated with the pilot project will be shared with the DOT’s Community of Practice and the 
public. The University of Alabama in Huntsville will contribute to the Proving Ground’s 
research, data, and publication sharing.  


 


Research Application and Data Sharing 


Huntsville is home to five major institutes of higher education. The University of Alabama in 
Huntsville (UAH) is part of the Cummings Research Park campus. UAH was originally 
conceived by Werner Von Braun as an engineering institute and a feeder college from which the 
many high tech companies in CRP and on Redstone Arsenal might draw employees. Today, 
UAH has lived up to and exceeded that potential. UAH is a research-intensive, internationally 
recognized technological university serving Alabama and beyond. Its mission is to explore, 
discover, create, and communicate knowledge, while educating individuals in leadership, 
innovation, critical thinking, and civic responsibility and inspiring a passion for learning. As a 
Tier 1 national university, UAH is home to more than a dozen research centers and labs – not to 
mention the recipient of hundreds of millions of dollars in grants and contracts. UAH has a great 
deal of experience in recruiting the best and brightest faculty and students from around the globe 
to Huntsville, which has been recognized by Forbes (2013) as “One of the World’s Ten Smartest 
Cities” and USA Today (2013) as “One of Ten Great Places to be Inspired by Innovation.”   


As a part of the DOT Autonomous Vehicle Proving Ground, UAH will participate in research, 
data sharing, and experimentation related to the operations and safety of Local Motors’ Olli 
vehicles; see attached letter from UAH. Dr. Fahimi, in UAH’s Mechanical Engineering 
Department, has committed to engage in this project and share data with the public and the 
DOT’s Community of Practice. As a tier 1 research university, UAH faculty routinely share their 
research results through a variety of publications, national level conferences, and state-wide 
venues.   The State of Alabama Science and Technology Roadmap (see http://alepscor.org/wp-
content/uploads/2016/07/AESSTR_Final.pdf) presents the research capabilities of each of the 
research institutions within the State. UAH participates in numerous meetings with this group to 
share, coordinate, and partner on research projects. One of the State-wide priorities listed is the 
area of Transportation, which is a research interest across the state. Supported research priorities 
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include advanced manufacturing, energy, metal and advanced materials, plasma science and 
Information Technology. 


The Chamber of Commerce of Huntsville-Madison County has also discussed research and data 
sharing support with several high-tech firms located in CRP. Many are interested in the ability to 
conduct testing on private roads on company campuses for testing. These pre-test private roads 
can be preliminary local proving grounds before the public roads in CRP are opened as the 
DOT’s designated AV Proving Ground.      


The Chamber will assist any company looking to do AV research as part of this pilot program in 
the DOT Proving Ground. These services include building and site selection, workforce 
recruitment, development partnerships with regional companies and education systems, 
relocation assistance for individuals moving to the area, marketing efforts, identifying business 
assistance for start-up operations, and more. The Chamber has a proven track record with 
working with companies, and is willing to partner with new companies through this effort. 


 


Demonstrated Investments 


The City, Chamber, and Local Motors have already made investments in this project. The City  
of Huntsville’s Capital Improvement plan (see Budget and Capital Improvement Plan 
Attachment) includes $19.5 million dollars of investment in the CRP Master Plan for fiscal years 
2017-2026. A portion of the funds designated for the CRP Master Plan will be used for 
transportation infrastructure upgrades throughout CRP. Within the master plan, there are several 
projects that have been identified as priority projects over the next five years, and the 
infrastructure upgrades will be included under this designation. The AV pilot program will be 
included in these infrastructure upgrades.  


Erin Koshut, Cummings Research Park Director, and Will West, Economic Development Project 
Manager with the Huntsville/Madison County Chamber of Commerce, are committed to this 
project, and are willing to provide the necessary services for companies and organizations that 
are looking to conduct AV research within CRP.  


The County Chamber of Commerce of Huntsville-Madison County is committed to the 
advancement of Cummings Research Park (CRP). The Chamber and the City conducted 36 
public outreach events and activities from 2015-2016. Through these outreach events, the 
Chamber and the City collected more than 64 different feedback topics. On online and mobile 
platforms, the master plan and design guidelines were viewed 7,228 times and had 25,654 
impressions, and the master plan also produced 23 news stories. One response was loud and 
clear: more transportation options at CRP.  The OLLI vehicles produced by Local Motors may 
help to fill this need.  







Local Motors is committed to this project in that the company is always looking to expand the 
autonomous vehicle market in the United States. Every opportunity to pilot their product in a 
new host community takes the US one step closer to an autonomous vehicle future and the vast 
expansion of demand for Local Motors’ products.  


 


Readiness  


The DOT Autonomous Vehicle Proving Ground opportunity comes at the perfect time for the 
City of Huntsville.  The city’s first comprehensive planning effort in over 50 years, The BIG 
Picture, is revamping the Rocket City from the ground up. The BIG Picture is a planning effort 
that starts with the public.  


The BIG Picture team developed core principles based on nearly two years of public input. The 
third of these principles states the city’s goal to “Design a mobile and accessible transportation 
network.” Transportation options are at the top of The BIG Picture’s idea platform 
www.ImagineHuntsville.com where citizens submit ideas for Huntsville’s future and vote on one 
another’s ideas.  


Transportation options are needed by many of Huntsville’s residents. In fact, a diverse 
transportation network was listed in the United Way of Madison County’s Community Needs 
Assessment of 2014 as the number one need among residents who are dependent on non-profit or 
faith-based services and public aid; above food, healthcare, shelter, and education. Without 
transportation to get to and from work, these other needs become moot. 


The Rocket City is known for innovative missions, like building the first rocket to send a man to 
the moon. Huntsville has the highest number of advanced degrees per capita in the south east; a 
very well educated city.  


As for legal readiness and authority to implement the AV pilot project, the city is aware of a gray 
area that pertains to AV legislation. The City of Huntsville currently does not have any local 
ordinances that would prevent the testing of autonomous vehicles on its roads. The City further 
commits that it will not adopt any ordinances that would prevent the operations of autonomous 
vehicles on its roads. However, the state of Alabama is still in the investigation stage of adopting 
autonomous vehicle policy. A Joint Legislative Committee to Study Self-Driving Vehicles was 
established by the Alabama Legislature in May, 2016. This committee shall report its findings 
and any proposed legislation not later than the tenth day of the 2017 Regular Session.   


The Huntsville Legal Department intends to work with state legislators to ensure this Proving 
Ground operates with full authority under the law. This will be completed by the first quarter of 
2018 when the Proving Ground will open and begin the Local Motors Olli pilot project in CRP.  
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Adherence to Laws, Regulations and Federal Policy 


The Legal Department of the City of Huntsville is a member of our Proving Ground Safety Team 
for good reason. The gray area of legal authority described above will need to be resolved in 
2017, so a designated DOT Proving Ground can begin functioning in CRP in January, 2018, as 
specified in the DOT request for proposals. The City of Huntsville’s policy statement in 
relationship to this AV pilot project in CRP is as follows:  


“The City of Huntsville recognizes the transformative power that autonomous vehicles will have 
on transportation networks. The City further recognizes the prevailing trends in the automotive 
industry to develop, test, and field autonomous vehicles and that these testing operations will be 
important to this technology achieving critical milestones and, most importantly, proving this 
technology to be safe. 


The City of Huntsville currently does not have any local ordinances that would prevent the testing 
of autonomous vehicles on its roads. The City further commits that it will not adopt any 
ordinances that would prevent the operations of autonomous vehicles on its roads. 


The use of autonomous vehicles in public spaces is something the City of Huntsville is 
accustomed to. It is quite common to see the testing of autonomous aerial vehicles operating in 
public spaces as part of the research conducted by the University of Alabama in Huntsville, which 
is part of FAA Unmanned Aerial System Center of Excellence.  


The City of Huntsville recognizes and welcomes the use of unmanned aerial systems in the public 
space and is equally enthusiastic about autonomous vehicles and the promise that they can bring.”  


The Huntsville metropolitan area, including Madison County, the City of Madison, two small 
towns and a swath of land in Limestone County, is a designated Federal Highway Administration 
(FHWA) Transportation Management Area (TMA). As such, the City of Huntsville is the 
primary urban member of the Huntsville-Area Metropolitan Planning Organization (MPO). 
Accordingly, Huntsville is well versed in complying with FHWA and Federal Transit Authority 
(FTA) regulations, laws, and policies pertaining to public roads.  


Local Motors, the manufacturer of OLLI vehicles to be tested on public roads in CRP, is well 
versed in federal regulations related to AVs. Attached is a letter from Local Motors to the 
National Highway Traffic Safety Administration (NHTSA) in relationship to the September 
2016 “Federal Automated Vehicles Policy: Accelerating the Next Revolution in Roadway 
Safety.” Per this letter, the pilot program for the proposed DOT designated AV Proving Ground 
in Huntsville, AL adheres to the primary subject areas outlined in NHTSA policy.  


Why Huntsville is an ideal Autonomous Vehicle Proving Ground  


As mentioned earlier in the document, CRP and Huntsville are known for solving complex 
problems to better the life of the community, the nation, and the world. Constantly looking on 
the horizon, community leaders understand that investing early benefits great results. For 
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example, the community is currently conducting a study on our airport runway to see if it can 
support the landing of a Sierra Nevada Dreamchaser space shuttle. Huntsville is the only 
community that is currently working with Sierra Nevada to get this study complete. If successful, 
Huntsville could be the leader in commercial space and science. Another example is the 
leadership from Mayor Battle on initiatives such as CyberHuntsville, GEO Huntsville, and 
Energy Huntsville, which were in response to the community and industry needs in Huntsville. 
Through these efforts, Huntsville is a leader in cybersecurity and energy efforts. Looking ahead 
is why CRP just completed its master plan process so the park can be successful over the next 40 
to 60 years. Receiving the Proving Ground Designation would be another step forward to the 
future, and this designation fits the identity of Huntsville. Huntsville has transformed the world 
by sending man to the moon so autonomous transportation is our next frontier. 
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City of lrvine, One Civic Center Plaza, P.O. Box '19575, lrvine, California92623-9575 (949) 724-6246


December 19,2016


Anthony R. Foxx, Secretary


U.S. Department of Transportation
1200 New Jersey Ave, SE


Washingtono DC 20590
Email : automation@,dot. gov


RE: Automated Vehicle Proving Grounds Letter of Interest - Site: CITY OF IRVINE


Dear Secretary Foxx:


I would like to express my interest in the Cþ of Irvine being considered as a U.S.


Department of Transportation (DOT) Designation of Automated Vehicle Proving


Gróunds. We have the public agency knowhow, we have the space, and we have an


ongoing ethic of innovation and excellence.


Irvine is home to the Orange County Great Park, on a section of the former Marine Corps


Air Station El Toro (MCAS El Toro). The City of Irvine-owned Great Park is


approximately 1,300 acres and is an arts and sports recreational hub.


I believe the closed runway at the former base that served the Marine Corps from 1943-


1999 is an ideal testing location. Irvine's preliminary Automated Vehicle Providing


Grounds Application includes expansive ruilvay, hangars, roads and buildings on the


former tr¡CAS El Toro that could be made available for testing and associated activity.


For a period to be determined, the former base would provide a concrete runway that is


nearly 3/c-mile long and nearly a football field wide.


Should the DOT select Irvine as a top contender, and as we learn more about designation


requirements, I would pursue Cþ Council consideration to be a qualified proving ground


foithe safe testing, demonstration, and deployment of automated vehicle technology.


The City of Irvine is uniquely situated to bring a portfolio approach, which could include


partners from government, education, and the private sector to come together to join the
-Community 


of Practice. Irvine, the County of Orange's largest city in terms of
geography, is fortunate to have a number of eligible entities that include city roads,
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highway corridors and campuses (corporate and academic), as well as a closed runway at


the former MCAS El Toro that is regularly used for autocross courses, vehicle testing,


and driving schools.


Additionally, prior to the DOT's outreach for Solicitations of Proposals, Irvine staff met


with one of Alphabet's divisions, Google Lab, to discuss mutual interests in advancing


technology to major communities such as Irvine. That discussion included traffic


congestion and the self-driving car as a model of possible traffic relief and safety. Also,


staff has already set up a January 2017 meefing with the Dean of the Engineering School


at UC Irvine - one of the nation's leading public research universities - along with two


professors who have done research on autonomous vehicles. Self-driving cars in urban


areas and a possible partnership between the City and UCI are the scheduled discussion


points. Staff also is planning a trip to San Francisco, once the conflict between that city


and the State Department of Motor Vehicles is resolved over permitting, to drive in one


of Uber's fleet of autonomous cars.


Our City is a leader in business (I.{o. 1 in jobs-to-population ratio in the nation), public


safety (the safest city in American of more than 250,000 people, according to FBI


statistics), and in educational support of the very same young people who will be leaders


in technology breakthroughs.


Irvine is located in the heart of Orange County with a population of more than 260,000


residents. Irvine is home to more than 26,000 businesses and more than 200,000 jobs.


Irvine comprises 66 square miles of neighborhoods, schools, dining, shopping and


recreation experiences, and cutting edge worþlaces. Moving people about our


community more efficiently is among our highest priorities.


Irvine is in a position to foster the safe deployment of advanced automated vehicle


technologies. Being a safe city touches on virtually every facet of municipal operations in
Irvine - visionary planning, enlightened leadership, public and private partnerships, and


an engaged community - the cornerstones of our success. Irvine's commitment to public


safety goes beyond experienced, well-trained police officers and innovative policing


strategies. Our holistic approach to create a safe community includes myriad health and


wellness programs for families, community, and business outreach; proactive land-use


policies; regular maintenance of public facilities; roads and parks; and student


achievement support.


We urge your consideration of the City of Irvine's Automated Vehicle Proving Grounds


Appücatiãn to develop and share best practices around safe testing, demonstration, and


deployment of automated vehicle technology.


While I do believe that the City of Irvine is well-suited for such a program, given that I


only learned of this opportunity on December 16, I am not yet in a position to commit


Irvine to financial and other obligations without the approval of the City Council. I look
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forward to leaming more about the responsibilities and obligations of being such an


Automated Vehicle Proving Grounds site.


If you have questions about our interest in this project, please contact Craig Reem,


Director of Public Affairs and Communications, at949-724'6077 ot
creem @ cityo fi rvine. o r g


Sincerely,


Sean
City Manager


Enclosure


cc: Irvine City Council







Potential Automated Vehicle Technology Proving Ground Sites for U.S. DOT -
Irvine, California


Proposed Proving Ground Site and Location: City of lrvine-owned Orange County Great Park


- formerly Marine Corps Air Station El Toro.


Type of Proving Ground (test track/facitity, race track, cify/urban core, highway corridor,
or campus): Nearly %-mile closed runway that is nearly a football field wide at the former
airbase, used by the Marine Corps from 1943-1999.


Characteristics of the Site: The City of Irvine controls the lease with a contractor that currently,


and regularly, uses the runway for autocross courses, vehicle testing, and driving schools. The


runway, on the City of lrvine-owned Orange County Great Park, is connected by a roadway. The


local street network into the Great Park consists of the I-5 Freeway, Sand Canyon Avenue, and


entry points at Marine V/ay and Great Park Boulevard. All vehicle types can be accommodated.


Responsible Party(ies) and Partners: The City of Irvine would be the lead agency on the


project, per City Council approval. Partners could be UC lrvine, one of the nation's leading
public research universities that has ongoing research on autonomous vehicles, as well as


Irvine's technology businesses, incubators, and tech associations. Among those businesses are


major auto industry offices that include Kia, Hyundai, Mazda, and Ford. Additionally, the


Orange County Transportation Authority, the County of Orange's transportation division that
provides bus service countywide and an extensive shuttle service within the City, likely would be


involved.


Possible spectrum of AV testing: Accessibility to and from the Orange County Great Park is


key. It is located in the center of the sixth-largest county in the United States (more than 3


million residents) and is near two the onramps of the nation's busiest freeways - the I-5 and 405


The Great Park, besides its runway, has hangars, roads and buildings at the current park that


served the former Marine Corps airbase. Additionally, Irvine is the county's largest city in terms


of geography; its 66 square miles include well-maintained roadways of varying speed limits,
topography, and access to urban as well as residential community streets. John V/ayne Airport is
adjacent to the City of Irvine. A major university, UC Irvine, is within City limits. Testing data


using any or all of the above would be provided.


Why site is a strong candidate for proving ground: The Orange County Great Park runway
already is used to create numerous driving and driving safety scenarios as an ongoing testing
ground. Its proximity to regional streets, two major freeways, and John Wayne Airport would
allow easy access to those vendors who test and to all parties to observe long-term results.


Safety Management Plan Concept: The Orange County Great Park's closed runway is a selÊ
contained venue with adjacent park roadways and buildings to provide testing without any
perceived public concern about driverless cars, A designated safety officer, using established


operations management plans already in place at the Great Park, would be attached to this
project, per City Council approval.





