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1 INTRODUCTION 

This report is targeted at transportation planners seeking to understand recent 

progress in automated and connected vehicle technologies. This report is divided 

into four distinct but related subjects: 

CHAPTER 2, UNITED STATES FEDERAL EFFORTS 

The United States federal government manages and funds multiple efforts 

concerning the research, development, and deployment of automated and 

connected vehicle technologies. Chapter two provides an overview and update of 

the most pertinent of these activities. 

CHAPTER 3, STATE-LEVEL LEGISLATION AND REGULATION 

In 2012, Nevada became the first U.S. state to adopt a law specifically about 

automated vehicle technology. As of February 2019, nearly 40 states have 

instituted some form of policy regarding automated vehicles, either through 

legislation, regulation, or general policy. Chapter 3 provides a state-by-state 

description of these activities. 

CHAPTER 4, U.S. STATE AND LOCAL PUBLIC-PRIVATE PARTNERSHIPS 

At this time, there are hundreds of efforts, even just within the United States, 

where public officials and institutions are engaging with private sector developers 

to explore the possibilities of automated and connected vehicle technology. 

Chapter 4 highlights many of the most impactful of these activities. 

CHAPTER 5, LOW-SPEED SHUTTLES 

Much of the automated vehicle industry is working to deploy automated driving 

systems to replace human drivers in traditional private vehicles. Others are 

concentrating on the more tractable problem of deploying limited low-speed 

shuttles for public or quasi-public transit. Chapter 5 provides details on the 

companies developing low-speed shuttles, and the attributes of the vehicles. 

  



 

MICHIGAN DEPARTMENT OF TRANSPORTATION AND CENTER FOR AUTOMOTIVE RESEARCH 2 

 

 



AUTOMATED AND CONNECTED VEHICLE DEPLOYMENT EFFORTS: A PRIMER FOR TRANSPORTATION PLANNERS 

APRIL 2019  3 

2 UNITED STATES FEDERAL EFFORTS 

The potential for automated and connected vehicle technology to improve the 

safety and efficiency of the nation’s transportation system has led the USDOT 

and other federal agencies to take an active role in the research and development 

of these technologies. This chapter provides an overview of the most significant 

U.S. federal efforts. 

2.1 USDOT CONNECTED VEHICLE PROGRAM 

In the early 1990s, the USDOT began exploring intelligent vehicle-highway systems 

(IVHS). One lasting outcome of this effort was the development of a connected 

vehicle technology that would come to be known as dedicated short-range 

communication (DSRC).1 

In 1999, the Federal Communications Commission (FCC) allocated 75 MHz of 

wireless spectrum near 5.9 GHz (5850-5925 MHz) to support ITS applications.2 

The 5.9 GHz band is now often referred to as the DSRC band. As of late 2018, 

the FCC is considering allowing unlicensed devices to share this spectrum band 

with licensed ITS safety devices. Tests indicate this could be done without 

compromising the efficacy of licensed ITS devices, which would retain priority in 

the band.3 

The USDOT National Highway and Traffic Safety Administration (NHTSA) is 

the federal regulatory agency charged with setting and enforcing safety standards 

of vehicles sold in the U.S. Following decades of collaboration with other federal 

and state agencies, standards organizations, and the auto industry, in late 2016 

NHTSA proposed to mandate DSRC connectivity in all light vehicles. The 

Notice of Proposed Rulemaking (NPRM) outlined a general plan for such a 

DSRC-based, federally-coordinated vehicle-to-vehicle (V2V) communication 

system. However, unlike typical NPRMs, the V2V proposal included substantial 

gaps, and omissions, and options that would need to be determined to proceed 

with deployment.4  

                                                 

1 Valerie Sathe Brugeman, et al. “Opportunities to Encourage On-road Connected and 
Automated Vehicle Testing.” Center for Automotive Research. 2018. (Appendix: Brief History 
of On-road Automated Vehicle Research.) 

2 USDOT Volpe and OST-R. “USDOT Spectrum Sharing Analysis Plan.” November 2017. 
3 Public Notice: FCC Requests Comment on 5.9 GHz Phase 1 Testing Data. October 29, 2018. 
4 Eric Paul Dennis. “Review of NHTSA Proposal to Mandate V2V Communication for Safety.” 

December 2016. 

https://www.cargroup.org/wp-content/uploads/2018/05/Opportunities-to-Encourage-OnRoad-CAV-Testing_Saginaw.pdf
https://www.cargroup.org/wp-content/uploads/2018/05/Opportunities-to-Encourage-OnRoad-CAV-Testing_Saginaw.pdf
https://www.cargroup.org/wp-content/uploads/2018/05/Opportunities-to-Encourage-OnRoad-CAV-Testing_Saginaw.pdf
https://www.its.dot.gov/research_archives/connected_vehicle/pdf/DSRC_Analysis_Planv4Dec2017.pdf
https://www.fcc.gov/document/fcc-requests-comment-59-ghz-phase-i-testing-data
https://www.cargroup.org/wp-content/uploads/2017/03/nhtsa_v2v_nprm_review_car_20dec20161.pdf
https://www.cargroup.org/wp-content/uploads/2017/03/nhtsa_v2v_nprm_review_car_20dec20161.pdf
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NHTSA collected public comments on the proposed rule as per typical 

regulatory procedure. Although the comment period closed in early 2017, 

NHTSA has not confirmed or disconfirmed intention to pursue the mandate. As 

of February 2019, the status of this proposal is “undetermined,” with no 

schedule to move forward.5 

Additionally, in December 2018, USDOT published a request for comments 

regarding the federal V2V efforts. Generally, the Department is interested if 

“focusing on DSRC as the primary means of V2V communications is consistent 

with recent technological developments, as well as with the Department's general 

desire to remain technologically neutral and avoid interfering with the many 

innovations in transportation and telecommunication technologies.”6 This 

appears to represent a movement away from the DSRC-mandate. A preliminary 

scan of the comments submitted in the docket suggests that, while the industry 

wants the 5.9 GHz spectrum to remain for exclusive licensed use, they are willing 

to allow C-V2X to operate in the band in addition to, or instead of, DSRC.7 

Nevertheless, federal research regarding DSRC connectivity continues, most 

notably under the USDOT Connected Vehicle Pilot Deployment Program, as 

described below. 

USDOT CONNECTED VEHICLE PILOT DEPLOYMENT PROGRAM
8 

In September 2016, the USDOT awarded funding for three connected vehicle 

pilot deployment sites:  

NEW YORK CITY 

The primary goal of the New York City pilot deployment is to improve traffic 

and pedestrian safety in a dense urban environment. The deployment team has 

installed 353 RSUs across Manhattan and Brooklyn. They anticipate installing 

DSRC units in up to 8,000 fleet vehicles including cabs and buses.9  

                                                 

5 February 2019 Significant Rulemakings Report. 
6 Regulations.gov, Request for Comments: V2X Communications DOT-OST-2018-0210-0001, 

posted Dec 26, 2018. 
7 https://www.regulations.gov/docket?D=DOT-OST-2018-0210 accessed February 2019. 
8 Connected Vehicle Pilot resources are aggregated at: https://www.fcc.gov/document/fcc-

requests-comment-59-ghz-phase-i-testing-data, last accessed December 2018. 
9 Project webinar, 

https://www.its.dot.gov/pilots/pdf/NYC_CVP_SiteAcquisitionInstallation.pdf accessed 
August 2018. 

https://www.transportation.gov/regulations/report-on-significant-rulemakings
https://www.regulations.gov/document?D=DOT-OST-2018-0210-0001
https://www.regulations.gov/document?D=DOT-OST-2018-0210-0001
https://www.regulations.gov/docket?D=DOT-OST-2018-0210
https://www.fcc.gov/document/fcc-requests-comment-59-ghz-phase-i-testing-data
https://www.fcc.gov/document/fcc-requests-comment-59-ghz-phase-i-testing-data
https://www.its.dot.gov/pilots/pdf/NYC_CVP_SiteAcquisitionInstallation.pdf
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This deployment of DSRC aftermarket safety devices (ASDs) is expected to 

accumulate 1.3 million miles per day. Additionally, they plan to test pedestrian 

safety applications with up to 100 pedestrian-based units. The pedestrian units 

were originally intended to be DSRC-based, but the team was unable to obtain 

such equipment. As such, the pedestrian devices will receive information from 

Amazon Web Services via a commercial cellular network.10 

The New York team has proposed an extensive series of performance metrics to 

statistically determine the benefits to safety and mobility, such as average vehicle 

speeds, vehicle crashes, red-light violations, etc.11, 12 The team hopes to have the 

pilot operational (Phase 3) by early to mid-2019.13 

The urban environment of NYC is a challenge in this pilot.14 

 

FIGURE 1: APPROXIMATELY 300 DSRC ROAD-SIDE UNITS WILL BE INSTALLED IN 

MANHATTEN, BROOKLYN, AND OTHER STRATEGIC LOCATIONS.15 

                                                 

10 https://www.its.dot.gov/pilots/nyc_acquisition_qa.htm  
11 Connected Vehicle Pilot Deployment Program, “Performance Measurement and Evaluation 

Support Plan, New York City.” June 6, 2016. 
12 Additional information regarding New York City deployment initial Concept of Operation is 

available at: http://www.its.dot.gov/pilots/pdf/NYC_ConOpsWebinar.pdf  
13 Ibid. Note 9. 
14 https://www.its.dot.gov/pilots/nyc_ota.htm accessed Feb 2019. 
15 https://www.cvp.nyc/ accessed February 2019. 

https://www.its.dot.gov/pilots/nyc_acquisition_qa.htm
http://www.its.dot.gov/pilots/pdf/CVP_NYC_PM_webinar.pdf
http://www.its.dot.gov/pilots/pdf/CVP_NYC_PM_webinar.pdf
http://www.its.dot.gov/pilots/pdf/NYC_ConOpsWebinar.pdf
https://www.its.dot.gov/pilots/nyc_ota.htm
https://www.cvp.nyc/
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TAMPA, FLORIDA 

The Tampa, FL pilot deployment team 

anticipates deploying multiple applications of 

DSRC V2X technology that address mobility, 

environment, safety, and agency efficiency.  

The Tampa pilot plans to install DSRC on 

1,600 privately-owned vehicles, ten streetcars 

(trollies), and ten busses.16  

Tampa’s traffic flow optimization 

applications were determined to be 

ineffective if only accounting for 

instrumented vehicles. Given that not nearly 

enough vehicles would be instrumented in 

the pilot to make that work, FDOT procured 

and installed 40 video traffic detectors along 

Florida Ave. and Nebraska Ave.17 

The Tampa Hillsborough Expressway 

Authority (THEA) is offering commuters 

50% off tolls on the Selmon Expressway to 

encourage participation.18, 19 

THEA began the Phase 3 operational stage 

of the pilot in early 2019. 

WYOMING 

The Wyoming connected vehicle pilot is deployed along Interstate 80 at multiple 

points across the state. The Wyoming team has installed DSRC equipment in 

around 400 vehicles—primarily heavy trucks including WYDOT snowplows and 

heavy commercial vehicles. I-80 is a heavily-trafficked freight corridor subject to 

extreme weather events, often leading to severe crashes and excessive emergency 

response time. The Wyoming deployment is emphasizing DSRC for advisories, 

                                                 

16 THEA Pilot Acquisition and Installation Experiences. July 2018 Webinar. Accessed August 
2018. 

17 Connected Vehicle Pilot Deployment Program: Tampa (THEA), ITS Benefits, Costs, and 
Lessons Learned: 2018 Update Report. 

18 https://www.tampacvpilot.com/get-involved/driver/ accessed September 2018. 
19 One unique aspect of the THEA pilot is that major components of equipment acquisition was 

subcontracted to Brandmotion, an aftermarket automotive technology supplier (Ibid note 16). 

FIGURE 2: TAMPA CONNECTED VEHICLE PILOT 

DEPLOYMENT AREA AND APPLICATIONS. 

https://www.its.dot.gov/pilots/pdf/CVP_Acquisition_InstallationWebinarTHEA.pdf
https://www.itsknowledgeresources.its.dot.gov/its/bcllupdate/pdf/BCLL%202018%20Update%20Report_CV%20Pilots-Tampa_FINAL.pdf
https://www.itsknowledgeresources.its.dot.gov/its/bcllupdate/pdf/BCLL%202018%20Update%20Report_CV%20Pilots-Tampa_FINAL.pdf
https://www.tampacvpilot.com/get-involved/driver/
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roadside alerts, parking notifications, and dynamic travel guidance to commercial 

and fleet vehicles.20  

Considering the vast coverage required for the pilot, DSRC was not sufficient to 

provide traveler information along the entire route. As such, Sirius XM satellite 

radio has been contracted to augment DSRC connectivity. The WYDOT team 

was on-track to have the pilot operational for the winter of 2018-2019.21 The 

operational phase will collect data for at least 12 months. 

 

FIGURE 3: WYDOT CV PILOT SYSTEM OF SYSTEMS22 

LESSONS LEARNED 

While it is often remarked that DSRC/WAVE technology is mature and 

deployment ready, the ongoing deployment efforts have shown there is still work 

to be done. In June 2018, the three teams conducted an interoperability test at 

the FHWA Turner-Fairbank Research Center. Interoperability was generally 

achieved, but not perfectly so, and not without substantial troubleshooting.23, 24 

                                                 

20 http://www.its.dot.gov/pilots/pilots_wydot.htm.  
21 Ibid. 
22 Tony English et al. Connected Vehicle Pilot Deployment Program Phase 2, System 

Architecture Document – WYDOT CV Pilot. FHWA-JPO-17-467. 2018. 
23 USDOT OST-R, Lessons Learned during Interoperability Testing Amongst the three 

Connected Vehicle Pilots accessed Feb 2019. 
24 USDOT OST-R. Facing a gap in standards interpretation, The Tampa and New York City 

Connected Vehicle Pilot Sites worked together to harmonize on messages for pedestrian safety 
applications. Accessed February 2019. 

http://www.its.dot.gov/pilots/pilots_wydot.htm
https://rosap.ntl.bts.gov/view/dot/36649
https://rosap.ntl.bts.gov/view/dot/36649
https://www.its.dot.gov/pilots/interoperability_lessons_learned.htm
https://www.its.dot.gov/pilots/interoperability_lessons_learned.htm
https://www.its.dot.gov/pilots/pedestrian_safety.htm
https://www.its.dot.gov/pilots/pedestrian_safety.htm
https://www.its.dot.gov/pilots/pedestrian_safety.htm
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A document published in December 2018 regarding “lessons learned” from the 

pilot highlighted several unexpected gaps and difficulties encountered thus far.25 

Lessons learned include the following: 

ASSESSING INFRASTRUCTURE AND ORGANIZATIONAL CAPABILITIES 

 Before deploying V2X infrastructure, agencies should thoroughly assess the 

existing infrastructure and agency practices. It is often cheaper and easier to 

integrate V2X solutions with existing systems than build parallel systems. 

Additionally, this is a way that V2X-based funding can be utilized to improve 

basic traffic management functionality.26 

 Prepare for challenges of deploying technologies that are still in 

development. The pilot sites “were under the impression that applications 

were deployment-ready—however this was often not the case.” Be aware 

that the hype surrounding the maturity and capability of DSRC and other 

emerging technologies may not reflect reality.27 

ESTABLISHING INSTITUTIONAL ARRANGEMENTS 

 In deploying V2X projects, focus early on the responsibilities of partners. 

Take time to verify that partners understand their roles and can commit to 

adherence in good faith.28 

 Consider partnering with smaller businesses as large corporations may lack 

the flexibility necessary to deploy pre-commercial technology. Meanwhile, be 

aware that smaller companies may not have resources to react to 

contingencies.29 

 Establish strong and early relationships with IT and telecom groups within 

the agency. Their cooperation will likely be necessary for the installation and 

integration of the V2X systems.30 

 If the V2X deployment will require attracting volunteers from the 

community, be prepared to offer reasonable incentives for participation. For 

                                                 

25 Kathy Thompson. Connected Vehicle Pilot Deployment Program, Driving Towards 
Deployment: Lessons Learned from the Design/Build/Test Phase. USDOT ITS JPO, Dec 13, 
2018. 

26 Idem p. 7. 
27 Idem p. 8. 
28 Ibid. 
29 Idem p. 9. 
30 Ibid. 

https://rosap.ntl.bts.gov/view/dot/37681
https://rosap.ntl.bts.gov/view/dot/37681
https://rosap.ntl.bts.gov/view/dot/37681
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example, the Tampa team did not attract enough interest by offering a 30% 

toll discount; it was subsequently raised to 50%.31 

ESTABLISHING SUPPLIER RELATIONSHIPS 

 In recruiting suppliers, agencies should consider using an RFP process that 

requires field demonstrations to assure that vendors can supply the required 

equipment.32 

 Consider using multi-vendor outsourcing. Redundant suppliers will provide 

experience working collaboratively and allow for redundancy if a supplier 

backs out. Both the New York and Tampa pilots had suppliers backing out 

of agreements.33 

 Be mindful of nuances associated with contractual language. As the V2X 

applications are not mature, there is room in the descriptions for differences 

in interpretation. The Tampa team struggled with a vendor about 

deployment of one application before finding that the root of the 

disagreement was a difference in interpretation of the name of the 

application.34 

 Prepare to have to update software on traffic controllers. Traffic controller 

software vendors should be involved in the project so that issues can be dealt 

with quickly as they arise.35 

Procurement proved to be an ongoing issue for all three pilot sites due to the 

not-mature status of the technology. The unanticipated difficulties with 

procurement prompted USDOT to publish a state-of-the-practice assessment 

regarding connected vehicle systems procurement.36 

PLANNING FOR DATA MANAGEMENT AND GOVERNANCE 

 Assess data collection needs during the design phase. The volume of data 

produced may overwhelm typical systems architectures, but it may not be 

necessary to capture all of the data produced. The New York pilot 

                                                 

31 Ibid. 
32 Idem p. 10. 
33 Ibid. 
34 Idem p. 11. 
35 Ibid. 
36 Hetcher et al. “Connected Vehicle Procurement State of the Practice Assessment: Summary 

Findings Report.” FHWA-JPO-18-703. Sept 28, 2018. 

https://rosap.ntl.bts.gov/view/dot/37173
https://rosap.ntl.bts.gov/view/dot/37173
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implemented edge-processing into the system to purge much of the raw data 

produced and making the task of data management and storage easier.37 

 Develop a data storage, management, and governance plan before data 

collection begins. Account for future growth of the system.38 

 Establish a metadata standard before significant data collection begins to 

assure the coherence of subsequent databases.39 

PLANNING FOR SECURITY 

 The security credential management systems (SCMS) that have been 

deployed for the pilots and previous DSRC deployments have been ad-hoc 

and are not deployment-ready or scalable. Most notably, existing approaches 

lack misbehavior detection and a process for credentials revocation. Unless a 

robust security solution is developed before subsequent DSRC deployments, 

agencies should prepare to compensate for functional gaps with additional 

security measures.40 

 Each enrollment certificate must be associated with a particular application. 

Have an established system architecture that identifies what applications each 

certified device will need to support. Otherwise, expanding the supported 

applications of a device will require re-enrollment, probably by physically 

bringing the device to a secure facility.41 

 Be aware that device certification to security standards may be time-

consuming and complicated. Be prepared to prioritize features that are 

necessary for deployment as opposed to those that could be addressed 

iteratively during operations.42 

 Understand that existing security protocols will need to be updated to 

accommodate connected vehicle technology. The pilot programs had to 

update security procedures across their IT systems.43 

                                                 

37 Kathy Thompson. Connected Vehicle Pilot Deployment Program, Driving Towards 
Deployment: Lessons Learned from the Design/Build/Test Phase. USDOT ITS JPO, Dec 13, 
2018, p. 12-13. 

38 Idem p. 13-14. 
39 Idem p. 14. 
40 Idem p. 16. 
41 Idem p. 16, 18. 
42 Idem p. 15. 
43 Ibid. 

https://rosap.ntl.bts.gov/view/dot/37681
https://rosap.ntl.bts.gov/view/dot/37681
https://rosap.ntl.bts.gov/view/dot/37681
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 As of early 2019, the SAE V2X Security technical committee is still working 

to standardize standard identifiers for some message types (e.g., TIM, MAP, 

SPaT). In the meantime, projects may have to develop their own security 

requirements.44 

 Specific requirements for privacy may require modifying default settings of 

the SCMS.45 

 Maintain air-gaps between DSRC networks and networks used for tolling.46 

SYSTEM ARCHITECTURE/DESIGN 

 For U.S. deployments, finalized U.S. standards should be used whenever 

available. If U.S. standards are not available, the next-best option is to use 

international standards. If no standards exist, seek any available guiding 

documents, many of which are available through the USDOT Connected 

Vehicle Program.47 

 Be prepared to have experienced agile software engineers as part of the 

project. Given the immature state of many DSRC hardware modules, 

frequent and creative software updates may be required to achieve 

operability/interoperability.48 

UPGRADING EXISTING INFRASTRUCTURE 

 DSRC is essentially a line-of-sight technology, but subject to multi-pathing. 

RSUs also need power and communication connections. Designing the 

physical layout of DSRC infrastructure should take into account the existing 

context, such as ITS installations, power and telecom infrastructure, lines of 

sight, vegetation, and so on. Such forethought will help preclude problems in 

the deployment phase.49 

 Prepare for resource-intensive installation of road-side units. The NYC pilot 

experienced that a single installation crew averaged about two RSUs installed 

per day.50 

                                                 

44 Idem p. 16. 
45 Idem p. 17. 
46 Ibid. 
47 Idem p. 18. 
48 Idem p. 19. 
49 Ibid. 
50 Idem p. 20. 
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 Plan around IPv6 provision to RSUs. The most recent set of standards for 

DSRC/WAVE requires IPv6 support. In some cases, IPv4 networks can be 

used (with tunneling IPv6 messages), but provision of pure IPv6 connections 

are preferable.51 

 Upgrade infrastructure to standards when standards are available. When 

standards are not available, agencies and vendors may have to work to fill-in 

conceptual gaps.52 

 Advanced Transportation Controller (ATC) firmware will likely need to be 

upgraded to push network time protocol (NTP) data to the RSU.53 

 If applications use MAP messages, prepare to spend some time calibrating 

intersection geometry data.54 

INSTALLATION OF IN-VEHICLE TECHNOLOGY 

 Consider that installation of on-board units (OBUs) may vary across vehicle 

models and require some skill and experience. When possible, professional 

vehicle mechanics should be utilized to prevent damage to vehicles.55 

 Some fleet-owners/partners may require a maximum power-draw for the 

DSRC system. NCDOT required that the DSRC system drew no more than 

25 micro-amps of power. Additionally, installation crews would abort the 

process if installation of the system triggered a fault code (i.e., the check-

engine light).56 

 Depending on the specific OBU, installation may require a non-trivial 

calibration process.57 

INITIAL TESTING AND SYSTEMS ARCHITECTURE TROUBLESHOOTING 

 Considering the immature nature of the DSRC systems, the pilots were 

required to do some initial testing to assure that systems were operating as 

expected. Plan to have an appropriate test area ready. The pilot sites were 

                                                 

51 Ibid. 
52 Ibid. 
53 Idem p. 21. 
54 Ibid. 
55 Idem p. 22. 
56 Idem p. 23. 
57 Idem p. 23-24. 
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able to conduct appropriate testing in parking lots, test-sites, and closed 

sections of highway.58 

 Be aware that the localization accuracy provided by automotive-grade GPS is 

often not sufficient for active safety systems. Particularly in urban areas with 

tall buildings, GPS localization will be limited. The NYC pilot vendors 

introduced several workarounds for this including, dead reckoning, CAN bus 

integration for speed data, inertial measurement unit (IMU) integration, RSU 

time-of-flight feature. In cases where reliable precision is required, external 

(infrastructure-mounted) sensors may have to be integrated.59 

 Prepare to diagnose difficult-to-find interference. The 5.9 GHz band is 

shared with ham radio operators and a few other uses. While rare, such 

interference may occur and will require a team to diagnose the issue and 

locate the offending interference.60 

 Applications may need to be tuned to suit the specific context of 

deployment.61 

As of early 2019, all three pilots are operating and collecting data. Additional 

hurdles to deployment projects will likely be discovered as these initial 

experiments proceed.  

2.2 USDOT AUTOMATED VEHICLE PROGRAM 

The 2015-2019 USDOT ITS Strategic Plan emphasizes the “advancement of 

technologies and systems to enable the smooth and safe introduction of 

automated features into the nation’s vehicles and transportation systems.”62 The 

USDOT conceptualizes automated vehicle development as integrated with the 

Connected Vehicle Program—combining both connectivity and automation with 

ITS.  

NHTSA has been working with industry developers to create a national 

regulatory framework that will facilitate the introduction of vehicle automation 

features—including fully self-driving vehicles. For example, NHTSA has stated 

                                                 

58 Idem p. 24. 
59 Idem p. 25. 
60 Idem p. 26. 
61 Ibid. 
62 Barbaresso, et al. “USDOT’s Intelligent Transportation Systems (ITS) Strategic Plan 2015-

2019. Booz Allen Hamilton, USDOT. December 2014. 
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that any automated vehicle features not specifically restricted by Federal Motor 

Vehicle Safety Standards (FMVSS) are de-facto compliant with federal safety 

regulations.63, 64, 65 NHTSA also commissioned a complete review of FMVSS rules 

to highlight areas that may need to be addressed to allow for specific features of 

automated vehicles.66 While it may take many years to update FMVSS standards, 

manufacturers can petition for temporary exemptions for non-FMVSS-compliant 

vehicles.67 

The federal regulatory scheme could be substantially changed if federal legislation 

is passed. There was an attempt to pass legislation in 2018, but it failed to pass 

the full Senate. 

USDOT AUTOMATED VEHICLES 3.0 – PREPARING FOR THE FUTURE 

OF TRANSPORTATION 

While USDOT has funded various research and development programs relating 

to automated vehicles for many years, other aspects of federal policy are still 

immature. Most of the established regulatory approaches either do not apply to 

automated driving systems, or it is unclear how they might apply. USDOT is 

diligently working to develop a national regulatory framework for automated 

vehicles, and as an interim step has published a series of advisory policy 

documents.  

The first policy document, Accelerating the Next Revolution Roadway Safety, was 

published in September 2016.68 That document was usurped a year later in 

September 2017 by Automated Driving Systems 2.0: A Vision for Safety.69 A primary 

feature of the 2.0 document was the request and recommendation that 

developers publish a voluntary safety self-assessment to ensure they are not 

putting undue risk on the public. 

                                                 

63 Paul A. Hemmersbaugh, NHTSA Chief Counsel. Response to Request for Interpretation of 
FMVSS by Chris Urmson, Director of the Google Self Driving Car Project.  

64 Paul A. Hemmersbaugh, NHTSA Chief Counsel. Response to Request for Interpretation of 
FMVSS by Samuel Campbell of BMW of North America, LLC, January 4 2016. 

65 USDOT. “Automated Vehicles 3.0: Preparing for the Future of Transportation.” October 
2018. 

66 Kim et al. “Review of Federal Motor Vehicle Safety Standards (FMVSS) for Automated 
Vehicles: Identifying potential barriers and challenges for the certification of automated 
vehicles using existing FMVSS.” USDOT Volpe. March 2016. 

67USDOT NHTSA. “Accelerating the Next Revolution in Roadway Safety.” September 2016. 
68 USDOT NHTSA. “Accelerating the Next Revolution in Roadway Safety.” September 2016. 
69 USDOT NHTSA. “Automated Driving 2.0: A Vision for Safety.” September 2017. 

https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/bmw-response-01042016.pdf
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/bmw-response-01042016.pdf
https://www.transportation.gov/av/3
https://www.transportation.gov/av/3
https://rosap.ntl.bts.gov/view/dot/12260
https://rosap.ntl.bts.gov/view/dot/12260
https://rosap.ntl.bts.gov/view/dot/12260
https://drive.google.com/file/d/0B7uiYk-iv-WNYW1Qb3JEd2dXb0U/view?usp=sharing
https://drive.google.com/file/d/0B7uiYk-iv-WNYW1Qb3JEd2dXb0U/view?usp=sharing
https://www.transportation.gov/av/2.0
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USDOT policy was further elaborated in October 2018 with the publication of 

Automated Vehicles 3.0: Preparing for the Future of Transportation (AV 3.0)70 This 

document incorporates by reference the previous 2.0 version, which is notable in 

that it retains without modification the recommendations to developers to 

publish a voluntary safety assessment.  

As an advisory policy document, AV 3.0 does not affect formal legislation or 

regulation. It is an important resource, however, as it provides insight into how 

USDOT plans to approach regulatory issues more formally. 

IN AV 3.0, USDOT discusses some specific regulatory actions it will pursue in 

the coming months: 

 NHTSA is preparing an advanced notice of proposed rule-making 

(ANPRM) regarding how to adapt federal safety standards to apply to 

automated vehicles.71 

 FMCSA is finalizing an ANPRM to establish a framework for discussing 

how automated driving technology installed in commercial vehicles should 

be regulated.72 

 NHTSA is considering streamlining the process to apply for an exemption 

to existing federal safety standards.73 

 USDOT will interpret references to “driver” and “operator” in existing 

regulatory language to include automated driving systems where 

appropriate.74 

 FHWA will update the Manual on Uniform Traffic Control Devices 

(MUTCD)—a manual of design guidelines referenced by owner/operators 

of transportation infrastructure.75 

2.3 USDOT UNIVERSITY TRANSFORMATION CENTERS 

The federal transportation funding bill, FAST Act, included grant funding 

allowing the USDOT to invest in “the future of transportation” through its 

University Transportation Centers (UTC) Program. Some version of this grant 

program has existed since 1987. There are 32 UTCs, many of which have a 

research focus relating to automated or connected vehicle technology.76 

                                                 

70 USDOT. “Automated Vehicles 3.0: Preparing for the Future of Transportation.” October 
2018. 

71 Idem p. 40. 
72 Ibid. 
73 Idem note 70 pp. x, 7-8. 
74 Idem pp. ix, 9-10. 
75 Idem p. 11. 
76 https://www.transportation.gov/utc accessed August 2018. 

https://www.transportation.gov/av/3
https://www.transportation.gov/av/3
https://www.transportation.gov/utc
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FIGURE 4: MAP OF PARTICIPATING COLLEGES. LEAD ORGANIZATIONS ARE DEPICTED 

BY GREEN BOXES, SUPPORTING MEMBERS BY BLACK CIRCLES.77 

2.4 TRUCK PLATOONING RESEARCH 

Multiple federal agencies are currently investigating technology and related 

benefits of truck platooning. 

The U.S. Department of Defense (DOD) is leveraging DSRC technologies 

developed in the commercial sector to explore platooning of military vehicles. 

The U.S. Army Tank Automotive Research Development and Engineering 

Center (TARDEC) is testing communications capabilities necessary for 

automated platooning on public roads in partnership with Michigan Department 

of Transportation. The project is evaluating DSRC for both V2V and V2I 

communications.78 

Under the FHWA Exploratory Advanced Research project, “Heavy Truck 

Cooperative Adaptive Cruise Control Evaluation, Testing, and Stakeholder 

Engagement for Near Term Deployment,” the FHWA and Auburn University 

are evaluating the commercial feasibility of Driver Assistive Truck Platooning 

(DATP). DATP is a form of Cooperative Adaptive Cruise Control for heavy 

trucks (two truck platoons). DATP combines DSRC V2V connectivity and 

vehicle automation to facilitate Cooperative Adaptive Cruise Control (CACC) 

between two or more heavy trucks. Preliminary results have suggested that 

                                                 

77 2016 UTC Interactive Map accessed August 2018. 
78 David C. Smith. “Army Trucks and Michigan DOT Talk to Each Other on I-69.” WardsAuto. 

June 29, 2016. 

http://usdot.maps.arcgis.com/apps/MapSeries/index.html?appid=abd35ba597e246e08082a4d1269c3c9b
http://wardsauto.com/technology/army-trucks-and-michigan-dot-talk-each-other-i-69
http://wardsauto.com/technology/army-trucks-and-michigan-dot-talk-each-other-i-69
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DATP can significantly reduce fuel consumption.79, 80 Multiple organizations are 

preparing deploy commercial freight platooning, and multiple states have 

updated their vehicle codes in preparation. 

 

 

FIGURE 5: STATES THAT HAVE EXPLICITLY PERMITTED DRIVER ASSISTED TRUCK 

PLATOONING AS OF FEBRUARY 201981 

 

USDOT Federal Highway Administration (FHWA) has released a broad agency 

announcement to deploy and assess platooning technology on freight trucks in 

regular commercial service. The first phase of this project will include up to three 

teams receiving $500,000 in funding to design a deployment project. Assuming a 

successful Phase 1, FHWA appears willing to support commercial vehicle 

platooning research with millions of dollars of federal funding over the next few 

years.82  

                                                 

79 Bevly et al. “Heavy Truck Cooperative Adaptive Cruise Control: Evaluation, Testing, and 
Stakeholder Engagement for Near Term Deployment: Phase One Final Report.” Auburn 
University. USDOT FHWA. April 2015. 

80 American Trucking Association (ATA). White Paper: “Automated Driving and Platooning 
Issues and Opportunities.” ATA Automated Driving and Platooning Task Force. September 
2015. 

81 Source: CAR Research 
82 https://www.its.dot.gov/press/2018/truck_platooning.htm accessed September 2018. 

http://eng.auburn.edu/~dmbevly/FHWA_AU_TRUCK_EAR/FHWA_AuburnDATP_Phase1FinalReport
http://eng.auburn.edu/~dmbevly/FHWA_AU_TRUCK_EAR/FHWA_AuburnDATP_Phase1FinalReport
http://eng.auburn.edu/~dmbevly/FHWA_AU_TRUCK_EAR/FHWA_AuburnDATP_Phase1FinalReport
https://www.its.dot.gov/press/2018/truck_platooning.htm
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Additional platooning and CAV-research being conducted through various 

Department of Energy programs.83 84 85 

2.5 NOCOE SPAT CHALLENGE 

The National Operations Center of Excellence (NOCoE) offers resources “to 

serve the transportation systems management and operations (TSMO) 

community.” NOCoE is a partnership of the American Association of State 

Highway and Transportation Officials (AASHTO), the Institute of 

Transportation Engineers (ITE), and the Intelligent Transportation Society of 

America (ITSA) with support from the Federal Highway Administration 

(FHWA).86  

 

FIGURE 6: SPAT CHALLENGE STATUS AS OF DECEMBER 2018.87 

 

NOCoE has issued the “SPaT Challenge,” encouraging all 50 states to install at 

least one signalized highway corridor with DSRC RSUs broadcasting signal-phase 

and timing (SPaT) messages. As of February 2019, NOCoE reports that 26 states 

have committed, with 216 signals operating and over 2,000 more planned (Figure 

6).88

                                                 

83 https://www.energy.gov/eere/articles/platooning-trucks-cut-cost-and-improve-efficiency 
accessed September 2018. 

84 NREL to Helm Laboratory Consortium on Vehicle Connectivity and Automation, September 
28, 2017. 

85 NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency 
and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC. 

86 https://transportationops.org/ accessed August 2018. 
87 Ibid. 
88 https://transportationops.org/spatchallenge accessed August 2018. 

https://www.energy.gov/eere/articles/platooning-trucks-cut-cost-and-improve-efficiency
https://www.nrel.gov/news/program/2017/nrel-to-helm-laboratory-consortium-focused-on-vehicle-connectivity-and-automation.html
https://www.nrel.gov/news/program/2017/nrel-to-helm-laboratory-consortium-focused-on-vehicle-connectivity-and-automation.html
https://transportationops.org/
https://transportationops.org/spatchallenge
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3 U.S. STATE-LEVEL LEGISLATION AND 

REGULATION 

As of March 1, 2019, 39 states plus Washington D.C. have initiated policy 

regarding automated vehicles; this includes legislation, executive order, regulatory 

agency action, or some combination of these. Details for each state are described 

below. 

3.1 ALABAMA 

Alabama SJR81 of 2016 created a temporary committee to study and report on 

automated vehicles. The committee dissolved upon submitting the report.1, 2 

Alabama SB 125 of 2018 permitted platooning for commercial trucks. The bill 

simply exempted truck platoons from citations relating to following distance. No 

reporting or coordination with the state is required. 3 

3.2 ARIZONA 

AZ Governor Doug Ducey signed an Executive Order in 2015 establishing a few 

basic rules for testing automated vehicle technology on public roads in the state. 

The wording of the order imposed some restrictions on testing, but only through 

testing programs run through Universities.4 Because the executive order only 

applied to University programs, corporate testing programs were allowed to 

continue with little official oversight. 

Behind the scenes, Governor Ducey was actively encouraging testing on public 

roads; this came to light after an Uber test driver struck and killed a pedestrian in 

March 2018.5 

Following the pedestrian death, Governor Ducey signed a follow-up Executive 

Order with additional provisions. Through this Order, the state of Arizona:6, 7 

                                                 

1 SJR 81 of 2016. 
2 The report was due in 2017. Initial research was unable to locate the report. 
3 SB 125, enrolled Act No. 2018-286. 
4 Arizona Executive Order 2015-09 (Gov. D. Ducey). 
5 Mark Harris. “Exclusive: Arizona Governor and Uber kept self-driving program secret, emails 

reveal.” The Guardian. March 28, 2018. 
6 Arizona Executive Order 2018-04 (Gov. D. Ducey) 
7 Executive order was released following a high-profile fatality of a pedestrian who was struck by 

an Uber vehicle that was being used to develop an automated driving system. 

http://alisondb.legislature.state.al.us/ALISON/SearchableInstruments/2016RS/PrintFiles/SJR81-enr.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:AL2018000S125&ciq=ncsl&client_md=db01143cc9830c5c98463fe64ab0f56c&mode=current_text
https://www.theguardian.com/technology/2018/mar/28/uber-arizona-secret-self-driving-program-governor-doug-ducey
https://www.theguardian.com/technology/2018/mar/28/uber-arizona-secret-self-driving-program-governor-doug-ducey
https://azgovernor.gov/sites/default/files/related-docs/eo2018-04_1.pdf
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 Adopts key definitions from SAE J3016 and additionally defines “fully 

autonomous vehicles” as including a level 4 or 5 ADS. 

 Specifies vehicles must comply with federal law for both testing and 

deployment 

 Requires that any testing or operation of vehicles without a responsible 

person inside the vehicle must submit a statement to the Arizona DOT 

concerning legality and safety of the vehicle 

 Makes explicit the right and responsibility of the DOT, Department of 

Public Safety, and applicable state agencies to enforce the requirements for 

testing activities 

 Directs the Department of Public Safety to draft and issue a law enforcement 

protocol for fully autonomous vehicles 

In October 2017, Arizona became the site of the world’s first level 4 vehicles 

operating on public roads. Both Waymo and a company called Nuro have run 

very limited trials with level 4 vehicles on public roads without a safety driver in a 

position in the vehicle to immediately stop the vehicle in the event of an 

emergency.8  

The details of formal law-enforcement provisions of such level 4 vehicles have 

not yet been established, but Waymo reports collaborating with law enforcement 

and emergency officials in Chandler, AZ, the site of their level 4 testing 

activities.9, 10 

The legal provisions imposed by the standing Executive Order apply only to 

“fully autonomous vehicles” of SAE level 4/5. Operation of vehicles that require 

operator engagement or monitoring (level 3) seems to be unrestricted. 

3.3 ARKANSAS 

Arkansas house bill 1754 of 2017 amended the state vehicle code to exempt 

“driver-assistive truck platooning” from provisions restricting following too 

                                                 

8 Waymo’s vehicle retain a Waymo representative in the car, but the person is not in a position to 
take-over in the event of a failure. As of early March 2019, Waymo has suspended such 
activities. Nuro is a company focusing on low-speed automated delivery vehicles. They have 
demonstrated autonomous deliveries of groceries, but only with a dedicated chase vehicle, 
suggesting there are engineers in that vehicle capable of immediately shutting down automation. 

9 Waymo Safety Report, October 2017, p. 33. 
10 Aarian Marshall. “32 Hours in Chandler, Arizona, the Self-Driving Capital of the World.” 

Wired. December 8, 2018. 

file://///kananga/car%20files/RES-TSA/2017-2020%20MDOT%20CAV/Category%20D/D3%20-%20National%20Best%20Practices/.%20In%20fact,%20in%20October%202017,%20Arizona%20become%20the%20site%20of%20the%20world’s%20first%20level%204%20vehicles%20operating%20on%20public%20roads%20(through%20Waymo’s%20testing%20program).%20As%20of%20July%202018,%20Waymo%20maintains%20a%20representative%20in%20the%20vehicle
https://www.wired.com/story/32-hours-chandler-arizona-self-driving-capital/
https://www.wired.com/story/32-hours-chandler-arizona-self-driving-capital/
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closely. A driver assistive truck platooning system is defined as, “technology … 

to synchronize acceleration and braking between two or more vehicles while 

leaving each vehicle’s steering control and systems monitoring and intervention in the 

control of its human operator.”11 

While Arkansas defines the system as “truck platooning,” it appears to also allow 

non-commercial vehicles to be exempt from tailgating law. Organizations are 

required to submit a plan for operations with the State Highway Commission. 

The details of such a plan are not specified.12 

3.4 CALIFORNIA 

California enacted a law in 2012 directing the California DMV to enact 

regulations for both the public testing and consumer use of automated vehicles.13 

The law was slightly amended in 2017, but most of the language from the 

original 2012 bill remains intact.14 However, the regulations promulgated by the 

CA DMV, last updated effective April 2, 2018, provide far more detail, as 

described below. 

TESTING REGULATIONS 

The California DMV first adopted regulations for testing of automated vehicles 

in January 2014 and were amended in 2018. The regulations apply only to SAE 

J3016 levels 3-5 (ADS), thus existing level 2 systems (such as Tesla’s Autopilot) 

are not affected. 

To test prototype ADS on public roads in California, manufacturers15 must apply 

to the DMV for a permit. Permits are valid for two years and cost $3,600. 

Manufacturers must carry $5 million in insurance and document that testing had 

previously been conducted in a closed-track environment. Commercial vehicles 

(semi-trucks) are not eligible to receive a permit.16 

Test drivers must “be in immediate physical control … or actively monitoring 

the vehicle’s operations and capable of taking over immediate physical control,” 

unless the manufacturer has received an additional “Driverless Certification.” 

Driverless testing requires manufacturers to notify local authorities, but there is 

                                                 

11 Arkansas HB 1754 of 2017 (emphasis in original). 
12 Ibid. 
13 CA SB 1298 of 2012. 
14 CA SB 145 of 2017. 
15 California’s definition of manufacturers includes upfitters.  
16 California DMV, Autonomous Vehicles in California, accessed December 10, 2018. 

http://www.arkleg.state.ar.us/assembly/2017/2017R/Acts/Act797.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_1251-1300/sb_1298_bill_20120925_chaptered.pdf
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB145
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no additional permission required. A driverless test vehicle is required to have a 

“remote operator,” to “continuously monitor the status of the vehicle.” The 

remote operator may have the ability to remotely operate the vehicle but is not 

required to have this capability. Manufacturers must also submit a “law 

enforcement interaction plan.” 17 

All manufacturers must report all collisions “resulting in damage of property or 

in bodily injury or death,” using a specific autonomous vehicle collision reporting 

form, regardless if the crash is also reported to police. Additionally, 

manufacturers are required to submit an annual report of all disengagements of 

the autonomous mode due to a system failure or as performed by the safety 

driver to assure safe operation of the vehicle.18 

As of March 1, 2019, there are 62 autonomous vehicle testing permit holders in 

California.19 

DEPLOYMENT REGULATIONS 

The CA DMV defines deployment as “the operation of an autonomous vehicle 

on public roads by members of the public who are not employees, contractors, 

or designees of a manufacturer … or otherwise making commercially available 

outside of a testing program.” 20  

As with testing operations, manufacturers must apply for a deployment permit 

and hold $5 million minimum insurance. Deployment permits require a fee of 

$3,275 to process the application.21  

Manufacturers are required to define the operational design domain of vehicles 

and certify that vehicles are not operable in autonomous mode outside of the 

ODD. Manufacturers must also certify that the vehicles are equipped with data 

recorders able to log at least 30 seconds of applicable systems data before a 

collision. Deployed vehicles must be FMVSS certified or have received an official 

FMVSS exemption from NHTSA.22  

                                                 

17 California DMV, Autonomous Vehicles in California, accessed December 10, 2018. 
18 https://www.dmv.ca.gov/portal/dmv/detail/vr/autonomous/testing accessed August 2018. 
19 Ibid. 
20 Application for Permit to Deploy Autonomous Vehicles on Public Streets 

https://www.dmv.ca.gov/portal/wcm/connect/64d2b714-0f76-442c-89c5-
b2bc7de3fd2c/ol321.pdf?MOD=AJPERES&CVID= accessed August 2018. 

21 Ibid. 
22 Ibid. 

https://www.dmv.ca.gov/portal/dmv/detail/vr/autonomous/testing
https://www.dmv.ca.gov/portal/wcm/connect/64d2b714-0f76-442c-89c5-b2bc7de3fd2c/ol321.pdf?MOD=AJPERES&CVID
https://www.dmv.ca.gov/portal/wcm/connect/64d2b714-0f76-442c-89c5-b2bc7de3fd2c/ol321.pdf?MOD=AJPERES&CVID


AUTOMATED AND CONNECTED VEHICLE DEPLOYMENT EFFORTS: A PRIMER FOR TRANSPORTATION PLANNERS 

APRIL 2019  23 

PLATOONING 

In 2015, California passed SB 431, clarifying that for enforcement purposes, “a 

determination of reasonable and prudent distance … shall take into account the 

presence of vehicle automation technology, including, but not limited to, a 

driver-assistive truck platooning system.”23 While the law references a truck 

platooning system, the language does not appear to preclude any vehicle type. 

ADDITIONAL LEGISLATION 

While California has by far the most extensive regulatory framework regarding 

automated vehicles, the state legislature continues to tinker with it. Some recent 

bills regarding automated driving that don’t drastically modify the regulatory 

framework promulgated by the DMV include the following: 

Assembly Bill 87 of 2017, enacted September 2018, authorizes police officers to 

impound autonomous vehicles if they are not properly registered and 

permitted.24  

Assembly Bill 1184 of 2017 permits the City and County of San Francisco to 

establish a tax on ridesourcing services, with special provisions related to 

autonomous vehicle services, subject to applicable voter requirements.25  

Assembly Bill 669 of 2017 permits the CA DOT to directly conduct platooning 

tests and be exempt from vehicle following distance restrictions.26 

3.5 COLORADO 

Colorado Senate Bill 17-213 was enacted June 1, 2017. The legislation declares 

Colorado to be a “safe harbor” for automated vehicles. The law facilitates 

deployment of automated vehicles by stating that any provision of the state 

vehicle code that “by its nature regulates a human driver … does not apply to an 

automated driving system.”27 There are no additional permissions or restrictions 

in the law, but there is verification that automated vehicles are not specifically 

                                                 

23 CA SB-431 of 2015. 
24 CA AB 87 of 2017. 
25 CA AB 1184 
26 CA AB 669 of 2017. This law comes with a Jan 1, 2020 sunset clause, but it’s unclear why it’s 

necessary at all, as SB-143 would seem to allow any platooning project, including one run 
through the DOT. 

27 CO Senate Bill 2017 CO S 213. 

https://leginfo.legislature.ca.gov/faces/billCompareClient.xhtml?bill_id=201520160SB431
https://custom.statenet.com/public/resources.cgi?id=ID:bill:CA2017000A87&ciq=ncsl&client_md=04f8918ba9c3e6e2dbb1d349b0df51eb&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:CA2017000A669&ciq=ncsl&client_md=6c7389c74da8949af2571dbb9a47d950&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:CO2017000S213&ciq=AsteigenHAV&client_md=981e433eab51948216f835421771aa18&mode=current_text
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restricted by federal or state law. The law also maintains that most laws about 

traditional motor vehicles apply to automated vehicles as well.28  

3.6 CONNECTICUT 

Connecticut SB No. 260 was enacted June 2017. This unique approach delegates 

testing oversight to municipalities. Under the law, up to four municipalities may 

be approved to test “fully autonomous vehicles”29 under a pilot program. 

Vehicles must be registered with the state in the normal way (implying the 

vehicle must comply with all existing federal and state laws). Vehicles must carry 

additional insurance and are not allowed on restricted-access highways.30  

3.7 DELAWARE 

Governor John Carney issued Executive Order 14 in September 2017. The order 

creates an advisory committee tasked with providing recommendations within 

one year.31, The resulting report concluded with non-specific guidance for 

Delaware to remain actively engaged in the development of autonomous vehicles 
32  

3.8 FLORIDA 

Florida was the second state (after Nevada) to enact legislation related to 

automated vehicles. Unlike Nevada, Florida’s 2012 law did not require follow-up 

regulation from any state agency (except submission of a research report). The 

law applied only to testing (not consumer use) and mandated some general 

requirements on the driver and $5 million proof of insurance coverage. Florida 

had received no applications to test autonomous vehicles and all regulations 

relating specifically to testing were repealed by HB 7061 of 2016. 33, 34 

                                                 

28 Ibid. 
29 Defined as SAE J3016 level 4 or 5. 
30 2017 CT S 260 (PA No. 17-69). 
31 Gov. John C. Carney, Delaware Executive Order 14. 2017. 
32 Delaware Advisory Council Website, https://www.deldot.gov/Programs/autonomous-

vehicles/pdfs/autonomous-vehicles-2017.pdf accessed March 2019. 
33 Florida Dept. of Highway Safety and Motor Vehicles. “Autonomous Vehicle Report.” 

February 10, 2014. 
34 FL HB 7061 of 2016. 

https://custom.statenet.com/public/resources.cgi?id=ID:bill:CT2017000S260&ciq=AsteigenHAV&client_md=0473b04f2c96f4c7269f8ded8ee36b1d&mode=current_text
https://governor.delaware.gov/executive-orders/eo14/
https://www.deldot.gov/Programs/autonomous-vehicles/pdfs/autonomous-vehicles-2017.pdf
https://www.deldot.gov/Programs/autonomous-vehicles/pdfs/autonomous-vehicles-2017.pdf
http://www.myfloridahouse.gov/Sections/Documents/loaddoc.aspx?FileName=_h7061er.docx&DocumentType=Bill&BillNumber=7061&Session=2016
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Under the revised law, automated vehicles are treated like any other vehicle—

thus testing and deployment is allowed without a special permit.35 Florida also 

specifically allows video screens and texting in autonomous vehicles.36  

Another bill in 2016 specifically permits platooning within a defined pilot 

project. Developers must meet insurance requirements and coordinate with state 

regulatory authorities. While the bill refers to “truck platooning,” it does not 

explicitly preclude non-commercial vehicles.37 

3.9 GEORGIA 

Georgia enacted two laws in 2017. One of those simply exempts platooning 

vehicles (not exclusively trucks) from tailgating restrictions.38 The other, GA 

Senate Bill 219 of 2017, provides a variety of definitions and provisions related to 

automated vehicles.39  

Georgia’s vehicle code, as amended by SB 219, adopts various definitions from 

SAE J3016, but not fully. While the SAE levels of driving automation are not 

referenced, Georgia’s law seems to define a “fully autonomous vehicle” as level 

4/5. An “operator” of a fully autonomous vehicle is defined as an individual who 

causes the “vehicle to move or travel with the automated driving system 

engaged.” Unlike many other state’s laws, operators are exempt from driver’s 

license requirements. Vehicles are required to carry additional insurance, at least 

until 2020. Finally, the legislation preempts municipalities from adopting 

limitations on the operation of automated vehicles beyond the provisions of state 

law.40 

3.10 HAWAII 

By Executive Order, in 2017, Governor of Hawaii issued an Executive Order 

declared that companies seeking to test automated vehicles should contact the 

Administrative Director of the Governor’s Office. Also, the State government of 

                                                 

35 Amy Sherman. “In Florida, no permit needed for driverless cars, Florida senator says.” Politifact 
Florida. Dec 28, 2016. 

36 FL HB 7061 of 2016 
37 FL HB 7027 of 2016. 
38 2017 GA H 472. 
39 2017 GA S 219. 
40 Ibid. 

http://www.politifact.com/florida/statements/2016/dec/28/jeff-brandes/florida-no-permit-needed-driverless-cars-florida-s/
http://www.politifact.com/florida/statements/2016/dec/28/jeff-brandes/florida-no-permit-needed-driverless-cars-florida-s/
http://www.myfloridahouse.gov/Sections/Documents/loaddoc.aspx?FileName=_h7061er.docx&DocumentType=Bill&BillNumber=7061&Session=2016
http://www.myfloridahouse.gov/Sections/Documents/loaddoc.aspx?FileName=_h7027er.docx&DocumentType=Bill&BillNumber=7027&Session=2016
https://custom.statenet.com/public/resources.cgi?id=ID:bill:GA2017000H472&ciq=AsteigenHAV&client_md=f393c263bca283dedadd084dd1fc6a4a&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:GA2017000S219&ciq=AsteigenHAV&client_md=db809049e34b3dc1338a355d263d5ba8&mode=current_text
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Hawaii Shall “take steps to work with companies seeking to do self-driving 

vehicle testing and development in Hawaii.”41 

3.11 IDAHO 

By Executive Order, Idaho Governor C.L. “Butch” Otter created an 

Autonomous Vehicle Committee to study the issue.42 The Committee’s first 

report was delivered Nov 1, 2018.43 

3.12 ILLINOIS 

Enacted in August 2017, Illinois House Bill 791 adds one paragraph to the state 

vehicle code. The revision defines an “automated driving system equipped 

vehicle” as a vehicle “capable of performing the entire dynamic driving task on a 

sustained basis, regardless of whether it is limited to a specific operational 

domain.” (This would seem to apply to level 3 as well as level 4/5 systems.) The 

bill also prohibits local units of government from prohibiting such vehicles or 

restricting them in a way inconsistent with the state vehicle code.44 

The “Autonomous Illinois Initiative” was created by Executive Order 13 of 

2018. The initiative is described as an effort to promote research, testing, and 

deployment of automated vehicle technologies within the state. The program is 

to be administered by the Illinois DOT, who is tasked with creating a registration 

system for entities wishing to pilot or test any automated vehicles within the 

state.45 

3.13 INDIANA 

Indiana transportation finance bill, HB 1290 of 2018, permits electronically-

coordinated platooning. This is not limited to commercial vehicles. 

Authorization for leading (operating) a platoon requires that the person or 

organization responsible for the platoon to submit a plan to the Transportation 

Commissioner. The legislation does not specify what information should be 

included in the plan.46  

                                                 

41 HI Executive Order 17-07. 
42 ID Executive Order No. 2018-01. 
43 https://itd.idaho.gov/wp-content/uploads/2018/11/Automated_Vehicles_Report_2018.pdf 

accessed December 2018. 
44 2017 IL H 271. 
45 IL EO 2018-13. 
46 H 1290 of 2018, Public Law Number 185-2018. 

https://governor.hawaii.gov/wp-content/uploads/2017/11/EO-17-07.pdf
https://itd.idaho.gov/wp-content/uploads/2018/11/Automated_Vehicles_Report_2018.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:IL2017000H791&ciq=AsteigenHAV&client_md=526afc44b1982253306359bc340f2613&mode=current_text
https://www2.illinois.gov/Documents/ExecOrders/2018/ExecutiveOrder2018-13.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:IN2018000H1290&ciq=ncsl&client_md=a358c537097ad6b71952e0e63d0cad38&mode=current_text
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3.14 KENTUCKY 

Kentucky legalized platooning of commercial motor vehicles with SB 116 of 

2018. The legislation requires the submittal of a platooning plan and tasks the 

state DOT with promulgating the requirements of such a plan. Vehicles that are 

authorized to be in the platoon are to display a special marking (the details of 

which will ostensibly be decided by the state DOT). 47 

One fairly unique attribute, the bill states, “A commercial motor vehicle involved 

in a platoon shall not draw another motor vehicle in the platoon.”48 Most likely, 

this is intended to specify that if a non-approved vehicle cuts in-between 

platooning vehicles, the electronic coordination of the platoon must cease to 

operate. 

3.15 LOUISIANA 

Louisiana enacted a law in 2016 that introduced definitions related to automated 

vehicles into the state highway code. Definitions included “autonomous 

technology,” “driving mode,” “dynamic driving task,” “operational,” “strategic,” 

and “tactical.” The law included no further provisions for regulation.49 

Louisiana became one of many states in 2018 to explicitly permit platooning, 

defined as “a group of individual motor vehicles, including any truck, truck-

tractor, trailer, semitrailer, or any combination of these vehicles, utilizing vehicle-

to-vehicle communication technology to travel in a unified manner at close 

following distances.”50  

The law requires the platoon operator to receive approval from three state 

agencies: Public Safety and Corrections, State Police, and Transportation and 

Development. The law does not give agencies advice on how to approve platoon 

plans, but authorizes them to promulgate appropriate regulations. The law also 

prohibits operation on two-lane highways.51 

                                                 

47 KY SB 116 of 2018. 
48 Ibid.  
49 LA HB No. 1143, 2016. Enrolled as Act No. 318. 
50 LA HB No 308 of 2018, Enrolled as Act No. 310. 
51 Ibid. 

https://custom.statenet.com/public/resources.cgi?id=ID:bill:KY2018000S116&ciq=ncsl&client_md=bdac60785ded04208d9aa723ff934d6f&mode=current_text
http://www.legis.la.gov/Legis/ViewDocument.aspx?d=1009651
https://custom.statenet.com/public/resources.cgi?id=ID:bill:LA2018000H308&ciq=ncsl&client_md=569a3280675b8f459612254d497b0650&mode=current_text
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3.16 MAINE 

Early in 2018, Maine enacted HB 1204 of 2017, establishing a state commission 

on autonomous vehicles under the state Commissioner of Transportation.52 The 

commission is to “coordinate efforts among state agencies and knowledgeable 

stakeholders to inform the development of a process to allow an autonomous 

vehicle tester to demonstrate and deploy for testing purposes an automated 

driving system on a public way.” 53  

The state Commissioner of Transportation is to deliver a report regarding 

automated vehicles and suggested legislation. An initial report is due Jan 15, 

2020, and a final report by 2022. Further, the Commissioner of Transportation is 

directed to adopt and enforce regulations as necessary to “evaluate and authorize 

an autonomous vehicle tester to demonstrate and deploy for testing purposes an 

automated driving system on a public way.”54 

3.17 MARYLAND 

While Maryland has not adopted any specific legislation or regulations, the 

Maryland DOT has disseminated an intricate CAV testing policy and hosts a 

CAV working group.55  

3.18 MASSACHUSETTS 

Massachusetts has not passed any law specific to automated vehicles or adopted 

formal regulations. However, Governor Charles Baker issued an Executive 

Order “To Promote the Testing and Development of Highly Automated Driving 

Technologies.”56 The Order convened a special working group on autonomous 

vehicles headed by the Massachusetts Department of Transportation 

                                                 

52 This bill supported an Executive Order of similar intent (Dennis Hoey. “Maine’s Governor 
Establishes AV Committee.” Govtech.com. Jan 19, 2018.) 

53 ME HB 1204 of 2017. 
54 Ibid. 
55 http://www.mva.maryland.gov/safety/MarylandCAV/ accessed August 2018. 
56 Mass.gov, Executive Order No. 572, by His Excellency Charles D. Baker, Governor. “To 

Promote the Testing and Deployment of Highly Automated Driving Technologies.” Oct. 20, 
2016. 

http://www.govtech.com/fs/transportation/Maines-Governor-Establishes-AV-Committee.html
http://www.govtech.com/fs/transportation/Maines-Governor-Establishes-AV-Committee.html
https://custom.statenet.com/public/resources.cgi?id=ID:bill:ME2017000H1204&ciq=ncsl&client_md=69cc78ce6a23e4ebc76b3cf658017877&mode=current_text
http://www.mva.maryland.gov/safety/MarylandCAV/
http://www.mass.gov/governor/legislationexecorder/execorders/executive-order-no-572.html
http://www.mass.gov/governor/legislationexecorder/execorders/executive-order-no-572.html
http://www.mass.gov/governor/legislationexecorder/execorders/executive-order-no-572.html
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(MassDOT). The main task of the group is to advise the legislature regarding any 

legislation necessary to “protect the public welfare.”57 58 

The Order further established that the working group and MassDOT will issue 

guidance to municipalities to allow testing activities. The Order specifies that 

such guidance must include a process by which MassDOT must approve 

companies before testing, and obtain a memorandum of understanding (MOU) 

between the testing company, MassDOT, and any municipality or agency whose 

roadways would be used.59 This is a rare example of a state specifically involving 

local authorities in AV regulation. 

3.19 MICHIGAN 

In 2013, Michigan became the fourth state to sregulate the testing of automated 

vehicles. Public Acts 231 and 251 of 2013 updated Michigan’s legal code to allow 

manufacturers, suppliers, and upfitters of automated vehicle technology to test 

prototype automated driving systems on public roads when registered with a 

special license plate (an ‘M-plate’) provided by the Michigan Secretary of State.60  

In 2016, Michigan passed a package of four separate but tied bills: 

 S.B. 995 repealed a ban on commercial deployment of automated vehicles 

included in the 2013 law. There is some confusion in the text of the law 

regarding what type of organizations would be allowed to deploy automated 

vehicles and under what conditions.61 It seems that the intent, at least, was 

not to limit AV deployment to specific organizations,62 and this is likely how 

it would be interpreted. The bill introduces a framework for an on-demand 

motor vehicle network and preempts local governments from taxing or 

restricting them. It also allows for platooning.63 

                                                 

57 Ibid. 
58 A draft report produced by the working group is available here: 

https://www.mass.gov/files/documents/2018/09/12/DraftReport_AV_WorkingGroup.pdf  
59 Ibid. 
60 Eric Paul Dennis. Policy Implications of Automated Vehicle Testing and Deployment: A 

Michigan Perspective. Center for Automotive Research, Michigan Department of 
Transportation. February 2016. 

61 Bryant Walker Smith. “Michigan’s Automated Driving Bills.” Center for Internet and Society at 
Stanford Law School, blog. September 6, 2016. 

62 Michigan Senate Fiscal Agency. Bill Analysis: Public Acts 332-335 of 2016. 
63 Ibid. 

https://www.mass.gov/files/documents/2018/09/12/DraftReport_AV_WorkingGroup.pdf
https://drive.google.com/file/d/0B7uiYk-iv-WNRWlXNVhpWnlCYjQ/view?usp=sharing
https://drive.google.com/file/d/0B7uiYk-iv-WNRWlXNVhpWnlCYjQ/view?usp=sharing
https://drive.google.com/file/d/0B7uiYk-iv-WNRWlXNVhpWnlCYjQ/view?usp=sharing
http://cyberlaw.stanford.edu/blog/2016/09/michigans-automated-driving-bills
http://cyberlaw.stanford.edu/blog/2016/09/michigans-automated-driving-bills
https://www.legislature.mi.gov/documents/2015-2016/billanalysis/senate/pdf/2015-SFA-0995-N.pdf
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 S.B. 996 allowed for manufacturers to deploy an on-demand motor vehicle 

network within the framework of a “SAVE Project.” The bill also expressed 

that an engaged automated driving system (ADS) is considered the driver or 

operator of a vehicle.64 

 S.B. 997 excludes any road under the control of a mobility research center 

from provisions of the Code that apply to private roads that are open to the 

general public.65 

 S.B. 998 amended the Revised Judicature Act to confirm that a motor vehicle 

mechanic or a motor vehicle repair facility that repairs an automated motor 

vehicle according to specifications from the manufacturer of the vehicle is 

not liable in a product liability action for damages resulting from the repairs.66 

3.20 MINNESOTA 

By Executive Order in 2018, the Governor of Minnesota created the Governor’s 

Advisory Council on Connected and Automated Vehicles to “study, assess, and 

prepare for the transformation and opportunities associated with the widespread 

adoption of automated and connected vehicles.” The Order also directs state 

agencies to establish appropriate programs for testing and deployment of 

automated vehicles. No timetable is prescribed.67  

3.21 MISSISSIPPI 

Mississippi HB no. 1343 of 2018 permits platooning, defining platoon as “a 

group of individual motor vehicles traveling in a unified manner at electronically 

coordinated speeds at following distances that are closer than would be 

reasonable and prudent without such coordination.” Platoons are not limited to 

commercial vehicles, but are limited to not more than two vehicles. They are also 

restricted to limited-access divided highways.68 

Platoon operations must be approved by both the state DOT and Department of 

Public Safety. These departments are tasked with developing standards for 

approval.69 

                                                 

64 Ibid. 
65 Ibid. 
66 Ibid. 
67 MN Executive Order 18-04 (Gov. M. Dayton). 
68 MS HB 1343 of 2018. 
69 Ibid. 

https://www.dot.state.mn.us/newsrels/18/03/executive-order%2018-04.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:MS2018000H1343&ciq=ncsl&client_md=974a285947ea55f7248ad1e5e219df7b&mode=current_text
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3.22 NEBRASKA 

Nebraska addressed automated driving in Legislative Bill 989 of 2017, enacted in 

April 2018. The law generally adopts definitions from SAE J3016, and also 

introduces the term, “driverless-capable vehicle,” to refer to those equipped with 

ADS. The revised NE state code essentially clarifies that existing also apply to 

driverless-capable vehicles to the extent possible. The state DMV is tasked with 

registering such vehicles under normal procedures and is also given explicit 

permission to register vehicles that do not meet FMVSS safety standards but 

have been granted exemption by NHTSA. There are no explicit requirements or 

restrictions on testing pre-market vehicles.70 

The bill also clarifies that “notwithstanding any other provision of law, a person 

may operate an on-demand driverless-capable vehicle network.” State entities 

other than the DMV are preempted from imposing any requirements, 

restrictions, or taxes on driverless-capable vehicles and driverless-capable vehicle 

networks, as are local authorities. Liability is addressed with reference to 

established law, i.e., the Political Subdivisions Tort Claims Act and the State Tort 

Claims Act.71 

3.23 NEVADA 

Nevada was the first state to adopt automated vehicle legislation in 2011. 

Nevada’s 2011 bill did not provide much detail regarding how automated 

vehicles would be regulated, but authorized and instructed the state DMV to 

adopt regulatory language. The Nevada DMV subsequently adopted regulations 

in March 2012. Nevada’s statutory language was amended in 2013 to incorporate 

previously adopted regulatory language regarding definitions, testing, 

deployment, and liability.72  

Notably, the legislation did not include provisions for enforcement.73, 74 

                                                 

70 NE Legislative Bill 989 of 2018. 
71 Ibid. 
72 NV SB313, 2013, enrolled as Chapter 377. 
73 The lack of an enforcement provision became obvious in 2016 when the company Otto 

released a video of a class-8 semi-truck with a trailer driving on a public highway with the 
operator in the back-seat, out of reach of the controls. Otto did not comply with laws by 
having two people sitting in the front seats, neither did they apply for a testing license or meet 
any of the other supposed requirements. There was no penalty for this. (See subsequent 
footnote for details.) 

74 Tammy E. Trimble, Lisa Oftus-Otway, and Susanna Gallun. Implications of Connected and 
Automated Driving Systems, Vol 1: Legal Landscape. National Academies Press. 2018. p. 48.  

https://nebraskalegislature.gov/FloorDocs/105/PDF/Slip/LB989.pdf
https://www.leg.state.nv.us/Session/77th2013/Reports/history.cfm?ID=759
https://www.nap.edu/catalog/25296/implications-of-connected-and-automated-driving-systems-vol-1-legal-landscape
https://www.nap.edu/catalog/25296/implications-of-connected-and-automated-driving-systems-vol-1-legal-landscape
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The statutory language was revised again in 2017 and now has been almost 

entirely revised since the original 2011 law. Nevada has generally adopted 

relevant definitions from SAE J3016 and defines “autonomous vehicle” as a 

vehicle equipped with an ADS of levels 3, 4, or 5. Level 3 vehicles are considered 

distinctly from levels 4/5. Levels 4/5 are considered “fully autonomous 

vehicles.”75  

The Nevada DMV was previously tasked with designing very specific 

requirements for regulatory approval of both testing and deployment of 

automated vehicles, including third-party testing, special license plates, and other 

oversight. The NV DMV is now allowed to adopt additional regulations, but no 

longer required to do so. Other state agencies are preempted from regulated 

automated vehicles, as are local governments.76  

The DMV now allows self-certification for both testing and deployment. However, 

both testing and deployment companies are directed to join a state registry of 

autonomous vehicles.77 Much of the regulatory language promulgated previous to 

the legislative revision remains on the books as of July 2018.78 However, 

provisions such as requirements for independent testing and certification and 

special license plates would seem to no longer be in the spirit of the law as 

revised by A.B. 69 of 2016, and may soon be repealed. 

A.B. 69 added extensive language to NV state law regarding “autonomous 

vehicle network companies.” These are defined as entities that, “for 

compensation, connect a passenger to a fully autonomous vehicle which can 

provide transportation services to the passenger.” These companies are subject 

to a permitting process and service tax.79 

Nevada state law also includes provisions that protect the privacy of AV users, 

limit the liability of original manufacturers of modified AVs, and permit 

platooning. The platooning provisions are not restricted by vehicle type, road 

type, or number of vehicles in a platoon.80 

                                                 

75 NV A.B. 69 of 2016. 
76 Ibid. 
77 http://www.dmvnv.com/autonomous.htm accessed July 2018. 
78 Nevada Revised Statutes Chapter 482A, Autonomous Vehicles. 
79 NV A.B. 69 of 2016. 
80 Ibid. 

https://www.leg.state.nv.us/Session/79th2017/Bills/AB/AB69.pdf
http://www.dmvnv.com/autonomous.htm
https://www.leg.state.nv.us/NAC/NAC-482A.html#NAC482ASec220
https://www.leg.state.nv.us/Session/79th2017/Bills/AB/AB69.pdf
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3.24 NEW JERSEY 

As of February 2019, several bills are in process in the New Jersey Legislature. 

One has been sent to the governor for a signature and is included here under the 

assumption that it will be signed and enacted. This bill, AJR 164 of 2018, creates 

an Advanced Autonomous Vehicle Task Force to provide advice on 

autonomous vehicle policy.81 

3.25 NEW MEXICO 

In 2018 New Mexico’s legislature requested the state DOT to convene a 

committee to study and report on automated vehicle technology and present a 

report to the Governor.82 

3.26 NEW YORK 

The NY State budget bill for the 2017-2018 fiscal year included some language 

about automated vehicles.83 Under the law, the New York State commissioner of 

motor vehicles is tasked with approving demonstrations of autonomous vehicle 

technology, which is defined as “vehicles capable of performing all or part of the 

dynamic driving task on a sustained basis.”84  

Per the law, any approved demonstration of automated driving technology must 

take place under the direct supervision of the State Police. The commissioner of 

motor vehicles is required to submit a report on the program’s activities to the 

legislature and governor by June 1, 2018.85 

The report was delivered, highlighting that two organizations had applied for, 

and received, permission for testing. Audi of America conducted a test to 

demonstrate a level 3 system. Cadillac used to program to demonstrate its hands-

free, but non-ADS (level 2), “Super Cruise,” technology, a system that is now 

consumer available and not legally restricted in any other state.86 

                                                 

81 NJ AJR 164 of 2018. 
82 NM Senate Joint Memorial 3 of 2018. 
83 NY SB S2005C  
84 This definition includes SAE levels 1-5. Read literally, several current driver-assistance systems 

such as adaptive cruise control and parking assistance are covered by this provision and 
prohibited in New York State without approval and police escort. 

85 NY SB S2005C PART FF. 
86 Letter from Theresa L. Egan, Executive Deputy Commissioner, NYS Department of Motor 

Vehicles, to Gov. A. Cuomo. Dated June 1, 2018. 

https://custom.statenet.com/public/resources.cgi?id=ID:bill:NJ2018000AJR164&ciq=ncsl&client_md=cbe0885f1c167f74b0716b4942269e77&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:NM2018000SJM3&ciq=ncsl&client_md=bc815e82973850a8638ae8b559664b39&mode=current_text


U.S. STATE-LEVEL LEGISLATION AND REGULATION 

MICHIGAN DEPARTMENT OF TRANSPORTATION AND CENTER FOR AUTOMOTIVE RESEARCH 34 

The provisions were initially authorized for only one year, expiring and deemed 

repealed April 1, 2018. The pilot program has been renewed for another year, 

until April 1, 2019, as part of the most recent state budget bill.87 The state 

definition of autonomous vehicle technology still technically includes all levels 1-

5, including currently consumer available systems. It seems that the provision for 

the operation of such systems as requiring police escort is not being enforced.  

An additional complication is a unique New York State law that requires drivers 

to retain at least one hand on the steering wheel.88 

New York’s complicated legal landscape may be preventing any meaningful 

testing in New York City, despite the obvious market opportunity. GM’s Cruise 

division, currently testing automated vehicle technology in San Francisco, 

previously announced they would begin testing in New York City, but has not 

followed through.89 

3.27 NORTH CAROLINA 

North Carolina enacted two bills in 2017. One, H 716, exempts commercial 

vehicles traveling in a connected platoon from tailgating restrictions on highways 

where the department of transportation has authorized platooning. The 

department is directed to submit a report on the implementation of this act by 

April 1, 2018.90, 91  

The other bill, 2017 H 469, added a new article to the state general code entitled, 

“Regulation of Fully Autonomous Vehicles.”92 This bill introduced several 

definitions that are largely consistent with SAE J3016. There are a few 

exceptions, such as the definition of a “fully autonomous vehicle” as: 

                                                 

87 Ibid. 
88 Tom Precious. “New York law requiring hand on wheel stymies pace of self-driving cars.” The 

Buffalo News. July 31, 2017. 
89 Ryan Felton. “GM’s Plan to Test Autonomous Cars in New York City Seems to Have Gone 

up in Smoke.” Jalopnik. September 10, 2018. 
90 2017 NC H 716, Session Law 2017-169. 
91 CAR research was unable to locate this report. 
92 2017 NC H 469, Session Law 2017-166. 

https://buffalonews.com/2017/07/31/new-york-takes-baby-steps-toward-self-driving-vehicles/
https://buffalonews.com/2017/07/31/new-york-takes-baby-steps-toward-self-driving-vehicles/
https://jalopnik.com/gms-plan-to-test-autonomous-cars-in-new-york-city-seems-1828945330
https://jalopnik.com/gms-plan-to-test-autonomous-cars-in-new-york-city-seems-1828945330
https://custom.statenet.com/public/resources.cgi?id=ID:bill:NC2017000H716&ciq=AsteigenHAV&client_md=b271726088be374918034779bac0a33e&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:NC2017000H469&ciq=AsteigenHAV&client_md=27e1a253660e6b6e7a1f22b5e06a6fdb&mode=current_text
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A motor vehicle equipped with an automated driving system that will not at 

any time require an occupant to perform any portion of the dynamic driving 

task when the automated driving system is engaged. If equipment that 

allows an occupant to perform any portion of the dynamic driving task is 

installed, it must be stowed or made unusable in such a manner that an 

occupant cannot assume control of the vehicle when the automated driving 

system is engaged.93 

 

In other words, this would seem to apply only to what SAE J3016 would refer to 

as an Automated Driving System Dedicated Vehicle. Other automated vehicles appear 

to be permitted, but not explicitly regulated, by § 20-402(b), which states:  

Operation of a motor vehicle equipped with an automated driving system 

capable of performing the entire dynamic driving task with the expectation 

that a human operator will respond appropriately to a request to intervene 

is lawful under this Chapter and subject to the provisions of this Chapter. 

 

For fully autonomous vehicles, as defined by North Carolina, an operator of 

such a vehicle is not specifically defined, but “does not include an occupant 

within a fully autonomous vehicle performing solely strategic driving functions.” 

Operation of such a vehicle does not require a driver’s license. Children under 12 

are prohibited from using such vehicles unattended by an adult. There are 

additional requirements on the vehicle or its operator in the event of a crash. 

Finally, local governments are preempted from enforcing any requirements 

stricter than state code.94 

3.28 NORTH DAKOTA 

In 2017, North Dakota passed a law directing the North Dakota Department of 

Transportation to deliver a report on automated driving within a year.95, 96 

3.29 OHIO 

In 2018 by Executive Order, Ohio Gov. John Kasich authorized “testing and 

pilot programs for autonomous vehicles” throughout the state. Autonomous 

vehicles are defined as SAE J3016 levels 3 through 5.97 

                                                 

93 Ibid. 
94 Ibid. 
95 ND HB No. 1202 of 2017. 
96 Research in late 2018 did not locate such a report. 
97 OH Executive Order 2018-04K 

http://www.legis.nd.gov/assembly/65-2017/documents/17-0711-04000.pdf
http://www.governor.ohio.gov/Portals/0/%21%21%21EO%202018-04K%20%28Signed%205_9_18%29.pdf
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Testing entities are directed to register with DriveOhio—a newly created 

partnership between the Ohio Department of Transportation, the Department 

of Public Safety, the Department of Administrative Services, the Ohio Turnpike 

Infrastructure Commission, the Public Utilities Commissions of Ohio, the 

Department of Insurance, the Governor’s Office of Workforce Transformation 

and the Ohio Adjutant General’s Department.98 

Testing entities are required to provide DriveOhio with details regarding their 

program, such as:99 

 Test vehicle details including make, model, license plate number 

 Proof of insurance 

 Areas intended for testing 

 Restrictions to operational design domain 

 Safety plan 

3.30 OREGON 

Oregon enacted two laws in 2018 related to automated vehicle technology. The 

first, HB 4063, establishes a Task Force on Automated Vehicles tasked with 

writing a report to suggest further legislative changes.100 The subsequent report 

recommends adopting a permitting process for on-road testing.101  

The other bill permitted platooning vehicles by exempting from tailgating law, “a 

vehicle that is part of a connected braking system,” i.e., “a system that uses 

vehicle-to-vehicle communication to electronically coordinate the braking of a 

lead vehicle with the braking of one or more following vehicles.”102 

3.31 PENNSYLVANIA 

Pennsylvania House Bill 1958 of 2017 established an Automated Vehicle 

Advisory Committee. It also specifically permitted platooning and “highly 

automated work zone vehicles.”103 

                                                 

98 Ohio DOT. News Release: “Gov. Kasich Launches DriveOhio with Executive Order.”  
99 OH Executive Order 2018-04K 
100 OR HB 4063 of 2018. 
101 State of Oregon, Task Force on Autonomous Vehicles 2018 Final Report September 2018. 
102 OR HB 4059 of 2018. 
103 PA HB 1958 of 2017. 

https://www.dot.state.oh.us/news/Pages/Gov-Kasich-Launches-DriveOhio.aspx
http://www.governor.ohio.gov/Portals/0/%21%21%21EO%202018-04K%20%28Signed%205_9_18%29.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:OR2018000H4063&ciq=ncsl&client_md=4d7a9f9293fdc280ab2fee79ed4f5bfa&mode=current_text
https://www.oregon.gov/ODOT/Get-Involved/Documents/AVTF-2018-report-final.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:OR2018000H4059&ciq=ncsl&client_md=0552c479722de7c7729261aeb2b21f41&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:PA2017000H1958&ciq=ncsl&client_md=1355bf25dcb5849b9d556085eca9e02f&mode=current_text
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Even before the adoption of HB 1958, Pennsylvania had been active with 

regulation and policy. PennDOT has been increasingly active with policy-

centered efforts and events and has promulgated regulations regarding the testing 

of automated vehicles. Organizations are requested to submit a notice of testing 

to PennDOT.104 PennDOT also hosts an Autonomous Vehicle Policy Task 

Force.105 

Additionally, the mayor of Pittsburgh has dedicated a special commission to 

tracking the testing activities within the city.106 

3.32 SOUTH CAROLINA 

South Carolina HB 3289 of 2017 clears the way for truck platooning by clarifying 

that the state prohibition on tailgating, “does not apply to the operator of any 

non-leading commercial motor vehicle subject to Federal Motor Carrier Safety 

Regulations and traveling in a series of commercial vehicles using cooperative 

adaptive cruise control or any other automated driving technology.”107 

3.33 TENNESSEE 

Tennessee enacted a law in 2015 preempting local jurisdictions from prohibiting 

automated vehicles.108  

Two laws were adopted in 2016. One introduced key terms into the state legal 

code, including “autonomous technology,” “driving mode,” “dynamic driving 

task,” “operational,” “strategic,” and “tactical.” Tennessee’s framework applies 

to vehicles equipped with technology able to perform “all aspects of the dynamic 

driving task … including the ability to automatically bring the motor vehicle into 

a minimal risk condition.109 In other words, this applies only to level 4 and 5 

vehicles. The other 2016 law allows users of these vehicles to divert their 

attention to an “integrated electronic display.”110  

                                                 

104 PennDOT Automated Vehicle Testing. Accessed October 2018.  
105 PennDOT Autonomous Vehicle Policy Task Force. Accessed October 2018. 
106 Executive Order: Self-driving Vehicle Testing and Operations in the City of Pittsburgh.  
107 SC HB 3289 of 2017. 
108 TN SB No. 598, enrolled as Tennessee Public Chapter No. 307.  
109 TN SB No. 1561, enrolled as TN Public Chapter No. 1561. 
110 TN SB 2333 of 2016. 

https://www.penndot.gov/ProjectAndPrograms/ResearchandTesting/Autonomous%20_Vehicles/Pages/Automated%20Vehicle.aspx
https://www.penndot.gov/ProjectAndPrograms/ResearchandTesting/Autonomous%20_Vehicles/Pages/Automated%20Vehicle.aspx
http://apps.pittsburghpa.gov/redtail/images/5056_AV_Testing_EO.pdf
http://www.scstatehouse.gov/sess122_2017-2018/bills/3289.htm
http://share.tn.gov/sos/acts/109/pub/pc0307.pdf
http://share.tn.gov/sos/acts/109/pub/pc0927.pdf
http://www.capitol.tn.gov/Bills/109/Bill/SB2333.pdf
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In 2017, Tennessee enacted two additional laws. One permits platooning for 

both commercial and non-commercial vehicles, subject to state regulatory 

approval.111  

The other, HB 381/SB 151, is a much broader bill that does several interesting 

things.112 The bill amended some key definitions in the state vehicle code.113 

These include: 

 Automated driving system (ADS): Technology …  that has the capability 

to drive the vehicle in high or full automation mode [SAE level 4 or 5], 

without any supervision by a human operator, with specific driving mode 

performance by the automated driving system of all aspects of the dynamic 

driving task that can be managed by a human driver, including the ability to 

bring the vehicle into a minimal risk condition…114 

 Driver and Operator: Both definitions are amended to include, “for 

purposes of an ADS-operated vehicle and when the context requires, the 

ADS when the ADS is engaged.”115 

 Person: For general purposes in the TN State Vehicle Code, the definition 

of person is amended to mean, “a natural person, firm, copartnership, 

association, corporation, or an engaged ADS.”116 

As Tennessee has defined an automated driving system as a driver, operator, and 

person, some additional provisions are practically required:117 

 ADSs are exempt from requirements to properly fasten children in an 

automated vehicle.  

 ADSs are exempt from restrictions on leaving a scene of an accident as long 

as the vehicle is equipped with crash notification technology allowing a 

“representative of the manufacturer to promptly connect with law 

enforcement.” 

                                                 

111 TN SB 676 (HB 751) of 2017. 
112 TN SB 151 (HB 381) of 2017. 
113 These definitions were added without repealing the definitions provided by TN SB 1561. 
114 The law does not define minimal risk condition, but this is almost certainly in reference to the 

concept described in SAE J3016. 
115 The definition of operator was also similarly amended in Chapter 12 of the vehicle code 

pertaining to financial responsibility. 
116 (emphasis added) Thus, within the vehicle code at least, Tennessee has granted personhood to 

an automated driving system!  
117 TN SB 151 (HB 381) of 2017. 

http://www.capitol.tn.gov/Bills/110/Bill/SB0676.pdf
http://www.capitol.tn.gov/Bills/110/Bill/SB0151.pdf
http://www.capitol.tn.gov/Bills/110/Bill/SB0151.pdf
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 ADS owners are required to submit an accident report for serious accidents 

(typically submitted by the driver). 

 ADSs are exempted from driver license requirements to legally drive a 

vehicle. 

Finally, SB 151 adds an entire new chapter in the Tennessee Vehicle Code, Title 

55, the “Safe Automated Vehicles (SAVE) Act.” This chapter establishes a 

framework to deploy an on-demand network of automated vehicles under state 

oversight (local governments are preempted from providing additional 

restrictions). Manufacturers would assume liability for such vehicles in the event 

of a crash. The framework for deploying a fleet of vehicles, termed a “SAVE 

project,” would be restricted to established vehicle manufacturers.118, 119  

3.34 TEXAS 

Texas passed two laws in 2017. The first exempted vehicles with a “connected 

braking system” from tailgating restrictions, thus permitting platooning.120 The 

second bill, SB No. 2205, introduces a few definitions that work to define an 

“automated motor vehicle” as a vehicle with a level 4 or 5 ADS. Commercial 

vehicles are explicitly included.121 

Under Texas law, “the automated driving system is considered licensed to 

operate the vehicle.” However, “the owner of the automated driving system is 

considered the operator … for the purpose of assessing compliance with 

applicable traffic or motor vehicle laws.” 122 There is not an apparent restriction 

on the unmanned operation of vehicles. 

3.35 UTAH 

Utah’s HB 280 of 2016 defines “autonomous vehicle” and directs the Utah 

Department of Public Safety to prepare a report on autonomous vehicles, 

including recommendations for further legislative and regulatory action.123 The 

resulting report concluded that “it may be premature to implement new policies 

                                                 

118 TN SB 151 (HB 381) of 2017. 
119 The law creates a Class A misdemeanor for a person to knowingly operate a vehicle without a 

human person in the driver’s seat outside of a SAVE project. 
120 TX HB No. 1791 of 2017. 
121 TX SB No. 2205 of 2017. 
122 Ibid. 
123 UT HB 280 of 2016. 

http://www.capitol.tn.gov/Bills/110/Bill/SB0151.pdf
http://www.capitol.state.tx.us/tlodocs/85R/billtext/pdf/HB01791F.pdf#navpanes=0
https://legiscan.com/TX/text/SB2205/id/1620770/Texas-2017-SB2205-Enrolled.html
http://le.utah.gov/~2016/bills/static/HB0280.html
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or adopt new legislation at this time.”124 The law also permitted state agencies to 

contract private parties to test automated vehicles within the state.125  

Utah also exempted platooning vehicles from a requirement to maintain a two-

second following distance, assuming the platooning is conducted as part of a test 

approved by the state Departments of Transportation and Public Safety.126 This 

provision was modified in 2018 to remove the reporting requirements.127  

In February 2019, a fairly extensive bill, H.B. 101, was passed unanimously and 

as of this writing is expected to be signed into law.128  

H.B. 101 introduces a more complete set of definitions, largely pulling from SAE 

J3016 without referencing the standards document, and modifying some key 

definitions. Pre-existing definitions, such as “operator”/“operation” are modified 

in an attempt to accommodate ADS. The bill attempts to address both testing 

and deployment of automated driving, and even has specific provisions for level 

3 vs. level 4/5 vehicles.129 It also preempts local agencies from imposing 

additional regulations on ADS.130 

3.36 VERMONT 

2017 legislation to adopt Vermont’s annual transportation program and budget 

included a provision to coordinate a meeting with stakeholders to study various 

related to automated vehicles.131 The Secretary of Transportation delivered a 

report to the legislature on January 15, 2018 that recommended further study of 

the issue but did not recommend any specific policy changes.132  

3.37 VIRGINIA 

Virginia H 454 of 2016 was fairly minor, but did two things related to automated 

vehicles. First, the bill expanded a provision exempting the use of special license 

plates on vehicles owned by the Commonwealth [state] of Virginia to cover 

                                                 

124 Utah Department of Transportation (UDOT). Best Practices for Regulation of Autonomous Vehicles 
on Utah Highways. October 2016. 

125 UT HB 280 of 2016.  
126 UT HB 373 of 2015. 
127 UT S 56 of 2018. 
128 UT HB 101 of 2019. 
129 On first review, the mix of provisions governing ADS don’t seem to be entirely coherent.  
130 UT HB 101 of 2019. 
131 VT H 494, 2017. 
132 Vermont Agency of Transportation. “Preparing for Automated Vehicles in Vermont.” January 

15, 2018. 

https://le.utah.gov/interim/2016/pdf/00004127.pdf
https://le.utah.gov/interim/2016/pdf/00004127.pdf
http://le.utah.gov/~2016/bills/static/HB0280.html
http://le.utah.gov/~2015/bills/static/HB0373.html
https://custom.statenet.com/public/resources.cgi?id=ID:bill:UT2018000S56&ciq=ncsl&client_md=da6e6533d8e082761beaa135c03fed41&mode=current_text
https://le.utah.gov/~2019/bills/hbillint/HB0101S01.pdf
https://le.utah.gov/~2019/bills/hbillint/HB0101S01.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:VT2017000H494&ciq=ncsl&client_md=9a9a603c39e745d86326ea2305ecba07&mode=current_text
https://legislature.vermont.gov/assets/Legislative-Reports/2017-Act-38-Sec-15-Automated-Vehicles-Report-to-Legislature-Jan-15-2018.pdf
https://legislature.vermont.gov/assets/Legislative-Reports/2017-Act-38-Sec-15-Automated-Vehicles-Report-to-Legislature-Jan-15-2018.pdf
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vehicles used by “an institute of higher education solely for the purposes of 

vehicle technology research.” Second, the bill exempted automated vehicles with 

video screens (visible to the driver) from a provision otherwise prohibiting such 

screens.133 

3.38 WASHINGTON 

In 2017, by executive order, Governor Jay Inslee instructed the Washington 

Department of Licensing to oversee a statewide pilot program allowing 

automated vehicle developers to test throughout the state. The order also created 

a working group within the Governor’s office to advise on automated vehicle 

policy.134 This working group was subsequently recognized in state legal code by 

HB 2970 135 and was even provided funding support.136 

3.39 WASHINGTON, D.C. 

Washington DC’s “Autonomous Vehicle Act of 2012,” adopted in January 2013, 

defines autonomous vehicles and permits them on District roads.137 Under the 

law, an autonomous vehicle is allowed on any DC road so long as the driver is in 

the driver’s seat and capable of taking over control at any moment. The law also 

limits liability to original manufacturers of vehicles that have been converted.138  

In 2018, the city issued a request for information (RFI) to explore the possibility 

of an automated vehicle pilot in the city.139 The district has since announced a 

partnership with Ford and Argo to pilot automated vehicles in the district in 

2019.140 Additionally, the fiscal year 2019 budget included direction to the D.C. 

DOT to publish a study regarding automated vehicle technology.141  

3.40 WISCONSIN 

By Executive Order #245 of 2017, Governor Scott Walker created the 

“Governor’s Steering Committee on Autonomous and Connected Vehicle 

                                                 

133 VA H 454 of 2016. 
134 WA Executive Order 17-02 
135 WA HB 2970 of 2018 . 
136 WA SB 6106, 2017. 
137 Code of the District of Columbia Chapter 23A. Autonomous Vehicles. 
138 Ibid. 
139 SWBID, RFI: Autonomous Vehicle Pilot Project – 10th Street SW. 
140 Andrew J. Hawkins. “Ford will test self-driving cars in Washington, DC, with an emphasis on 

‘equity.’” The Verge. October 22, 2018. 
141 DC B22-0901 2017-2018. 

http://lis.virginia.gov/cgi-bin/legp604.exe?161+ful+CHAP0707
http://governor.wa.gov/sites/default/files/exe_order/17-02AutonomouVehicles.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:WA2017000H2970&ciq=ncsl&client_md=a48ffced046ab29e4787b7aee04fec3a&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:WA2017000S6106&ciq=ncsl&client_md=7189819c97b2f812da610815ee33bc08&mode=current_text
https://beta.code.dccouncil.us/dc/council/code/titles/50/chapters/23A/
https://static1.squarespace.com/static/59160436ff7c50511f6f72cc/t/5a7e0ce253450a3d5979a88c/1518210274758/SWBID+AV+RFI+FINAL.pdf
https://www.theverge.com/2018/10/22/18008980/ford-self-driving-car-test-washington-dc-av
https://www.theverge.com/2018/10/22/18008980/ford-self-driving-car-test-washington-dc-av
https://legiscan.com/DC/text/B22-0901/id/1813894
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Testing and Deployment” consisting of various stakeholders from government 

and industry. The steering committee, with assistance from the Wisconsin 

Department of Transportation, was tasked with delivering a policy 

recommendation report142 The report was delivered June 29, 2018.143 

Wisconsin allowed for platooning in 2018 with an exemption for laws related to 

following-distance for platoons, defined as “a group of individual motor vehicles 

traveling in a unified manner at electronically coordinated speeds.”144 

3.41 OTHER STATES 

Some U.S. states have not addressed driving automation technology in legislation, 

regulation, or formal policy. In these states, the rules governing the testing and 

deployment of automated vehicles are limited to the rules that govern all on-road 

vehicles.145 In the absence of prohibition, the operation of automated vehicle 

technology is generally considered legal.146  

Figure 7, above shows the regulatory status of U.S. states with regards to 

automated vehicle deployment (as opposed to testing-only activities). As shown, 

most states have not addressed deployment, which implies there are no 

restrictions until proven otherwise. A few states have allowed deployment 

subject to an approval process, and only New York has prohibited it. 

 
FIGURE 7: REGULATORY STATUS OF POST-TESTING AUTOMATED VEHICLE DEPLOYMENT BY STATE. 

                                                 

142 Wisconsin Executive Order #245 of 2017. 
143 Report of the Governor’s Steering Committee on Autonomous and Connected Vehicle 

Testing and Deployment. (Wisconsin) June 29, 2018. 
144 WI SB 695 of 2017. 
145 Bryant Walker Smith. “Automated Vehicles Are Probably Legal in the United States.” Texas 

A&M Law Review, Volume 1, Issue 3. 2014. 
146 Ibid. 

https://walker.wi.gov/sites/default/files/executive-orders/EO%20%23245.pdf
https://legislature.vermont.gov/assets/Legislative-Reports/2017-Act-38-Sec-15-Automated-Vehicles-Report-to-Legislature-Jan-15-2018.pdf
https://legislature.vermont.gov/assets/Legislative-Reports/2017-Act-38-Sec-15-Automated-Vehicles-Report-to-Legislature-Jan-15-2018.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:WI2017000S695&ciq=ncsl&client_md=55c953de980e76fb3019bee6b12c0b36&mode=current_text
http://scholarship.law.tamu.edu/cgi/viewcontent.cgi?article=1020&context=lawreview
http://scholarship.law.tamu.edu/cgi/viewcontent.cgi?article=1020&context=lawreview
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While more states have addressed testing activities, many state laws are confusing 

and/or weak. Generally, so long as vehicles are properly registered and insured, 

and have a licensed safety driver responsible for the control of the vehicle, 

testing is allowed nationwide. Public testing and demonstrations of driving 

automation systems have been acknowledged in several locations without formal 

approval. 

 

A summary table of state regulatory action concerning common regulatory 

approaches is provided on the following page (Table 1). 
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TABLE 1: SUMMARY TABLE OF STATE REGULATORY ACTIVITY, INCLUDING LEGISLATION, EXECUTIVE 

ORDERS, AND REGULATORY AGENCY ACTIVITY. 

 

 

State Definitions Address 
Testing 

Address 
Deployment 

Local 
Preemption 

Call for 
Study 

Permit 
Platooning 

Alabama     X X 

Arizona X X X  X  

Arkansas      X 

California X X X  X X 

Colorado X X X X X  

Connecticut X X   X  

Delaware     X  

Florida X  X  X X 

Georgia X  X X  X 

Hawaii       

Idaho     X  

Indiana      X 

Illinois X X  X X  

Kentucky      X 

Louisiana X     X 

Maine X    X  

Maryland  X   X  

Massachusetts  X   X  

Michigan X X X X X X 

Minnesota     X  

Mississippi      X 

Nebraska X  X X  X 

Nevada X X X X X X 

New Jersey     X  

New Mexico     X  

New York X X X  X  

North Carolina X  X X  X 

North Dakota     X  

Ohio  X     

Oregon     X X 

Pennsylvania  X   X X 

South Carolina      X 

Tennessee X  X   X 

Texas X  X X  X 

Utah X X X X X X 

Vermont     X  

Virginia  X     

Washington  X   X  

Washington D.C. X  X  X  

Wisconsin     X X 
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3.42 CANADA 

Her Majesty the Queen in Right of Canada, as represented by the Minister of 

Transport, has disseminated guidelines for testing automated vehicles in 

Canada.147 Trial organizations must ensure that vehicles conform to Transport 

Canada's Motor Vehicle Safety Act (MVSA). Testing organizations are 

encouraged to ensure safe practices and communicate any testing activities with 

affected authorities. Additional guidance is provided, often drawing from 

California’s regulatory framework.148 The Ontario Ministry of Transportation has 

an additional set of requirements for testing.149 Ontario has also established a 

framework to test truck platooning.150  

Research did not identify any projects that have been deployed within these 

permitting frameworks as of November 2018.  

  

                                                 

147 Testing Highly Automated Vehicles in Canada. Accessed September 2018. 
148 Ibid. 
149 Ontario Ministry of Transportation, Automated Vehicles – Driving Innovation in Ontario, 

accessed September 2018. 
150 Ontario Ministry of Transportation, Ontario Cooperative Truck Platooning Pilot Program 

Conditions. Accessed March 2019. 

https://www.tc.gc.ca/en/services/road/safety-standards-vehicles-tires-child-car-seats/testing-highly-automated-vehicles-canada.html
http://www.mto.gov.on.ca/english/vehicles/automated-vehicles.shtml
http://www.mto.gov.on.ca/english/trucks/cooperative-truck-platooning-conditions.shtml
http://www.mto.gov.on.ca/english/trucks/cooperative-truck-platooning-conditions.shtml
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4 U.S. STATE AND LOCAL PUBLIC-PRIVATE 

PARTNERSHIPS 

This chapter details public-private efforts in the development of automated and 

connected vehicle technology that do not directly involve legislation or 

regulation.151 

4.1 HIGHLY AUTOMATED VEHICLE RESEARCH AND 

DEVELOPMENT PROGRAM 

The U.S. Consolidated Appropriations Act of 2018 obligated $100 million for 

highly automated vehicle research and development. $60 million of these funds 

are to be used for demonstration grants.152 

In January 2017, the USDOT selected ten sites as automated vehicle proving 

ground pilot sites to “encourage testing and information sharing around 

automated vehicle technologies.”153 This designation was rescinded in October 

2018 by way of USDOT Automated Vehicles 3.0 policy document.154 

The ten sites were not guaranteed any funding as a result of this designation. 

However, by subsequent congressional directive, an amount of $20 million in 

federal grants was designated to be distributed among these 10 sites. These sites 

remain eligible for $100 million in federal funding for highly automated vehicle 

research and development, but will not be given any special consideration.155 The 

USDOT stated that “the department does not intend to pick winners and losers 

or to favor particular proving grounds over others.”156  

These sites are listed in this document to provide a sample of the type of facilities 

that will be eligible for the $100 million in federal grants. 

The ten sites previously known as USDOT Automated Vehicle Proving Grounds 

are described below: 

                                                 

151 Research projects regarding connected and automated vehicles likely number in the hundreds-
possibly thousands. The scope of this chapter is limited to projects that include substantial 
efforts to deploy technology in the real world.  

152 H.R. 1625 – Consolidated Appropriations Act, 2018. 
153 USDOT. “U.S. Department of Transportation Designates 10 Automated Vehicle Proving 

Grounds to Encourage Testing of New Technologies.” Press Release. Jan 19, 2017. 
154 USDOT. “Automated Vehicles 3.0, Preparing for the Future of Transportation.” October 

2018. 
155 Division L – Transportation, Housing and Urban Development, and related agencies 

Appropriations Act, 2018, Congressional Directives, Joint Explanatory Statement. 
156 Ibid note 154. 

https://www.congress.gov/bill/115th-congress/house-bill/1625/text
https://www.transportation.gov/briefing-room/dot1717
https://www.transportation.gov/briefing-room/dot1717
https://www.transportation.gov/av/3
https://www.transportation.gov/av/3
https://docs.house.gov/billsthisweek/20180319/DIV%20L%20THUD%20SOM%20FY18%20OMNI.OCR.pdf
https://docs.house.gov/billsthisweek/20180319/DIV%20L%20THUD%20SOM%20FY18%20OMNI.OCR.pdf
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THE CITY OF PITTSBURGH AND THOMAS D. LARSON PENNSYLVANIA 

TRANSPORTATION INSTITUTE 

 

FIGURE 8: RESEARCH FACILITIES AT THOMAS D. LARSON PENNSYLVANIA 

TRANSPORTATION INSTITUTE 

The Larson Institute and City of Pittsburgh each contribute potential assets in 

the Pittsburgh region.157 The City of Pittsburgh is home to Carnegie Melon 

University and Uber’s autonomous vehicle facility. The Penn State Larson 

Transportation Institute includes a test track featuring: 

 1-mile oval 

 Vehicle handling area 

 Vehicle durability course 

 Custom test area 

TEXAS INNOVATION ALLIANCE 

The Texas Innovation Alliance is led by the Southwest Research Institute and 

includes multiple academic and public sector partners. The designated proving 

ground includes several sites throughout the state including Austin, Dallas, El 

Paso, Houston, and San Antonio.158 Texas A&M is in the process of improving 

                                                 

157 Michael Casper. “Larson Institute, Pittsburgh win designation as automated vehicle proving 
ground.” Penn State News. February 3, 2017. 

158 Drew Krogulecki and Michael Siracuse. “Automated Vehicle Domestic Developments: A 
Snapshot.” Fall 2017 

https://news.psu.edu/story/449065/2017/02/03/larson-institute-pittsburgh-win-designation-automated-vehicle-proving-ground
https://news.psu.edu/story/449065/2017/02/03/larson-institute-pittsburgh-win-designation-automated-vehicle-proving-ground
http://www.senate.michigan.gov/sfa/Publications/Notes/2017Notes/NotesFal17dkms.pdf
http://www.senate.michigan.gov/sfa/Publications/Notes/2017Notes/NotesFal17dkms.pdf
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an existing test site.159 The North Central Texas Council of Governments has 

funded an automated shuttle project in Arlington’s entertainment district.160  

 

FIGURE 9: TEXAS INNOVATION ALLIANCE PROVING GROUNDS161 

U.S. ARMY ABERDEEN TEST CENTER (MARYLAND) 

The Aberdeen Test Center has been used for testing of automated vehicle 

systems for many years, primarily for military applications (though this is not its 

primary purpose).162 The Aberdeen site is uniquely capable of providing off-road 

and environmental testing (Figure 10). 

 

FIGURE 10: ENVIRONMENTAL (CORROSION) TESTING COMPLEX AT ABERDEEN 

                                                 

159 Ibid. 
160 Bill Hanna. “Arlington’s new driverless shuttle is ready. Here’s when you can catch a ride.” 

Arlington Star-Telegram. August 11, 2017. 
161 http://txinnovationalliance.org/automated-vehicle-proving-grounds/ accessed August 2018. 
162 Test Operations Procedure (TOP) 01-1-011B Vehicle Test Facilities at Aberdeen Test Center 

and Yuma Test Center. December 2017. 

https://www.star-telegram.com/news/local/community/arlington/article166672082.html
https://www.star-telegram.com/news/local/community/arlington/article166672082.html
http://txinnovationalliance.org/automated-vehicle-proving-grounds/
http://www.dtic.mil/dtic/tr/fulltext/u2/1043599.pdf
http://www.dtic.mil/dtic/tr/fulltext/u2/1043599.pdf
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AMERICAN CENTER FOR MOBILITY 

The state of Michigan has purchased the 335-acre site of the decommissioned 

Willow Run General Motors plant for development of the American Center for 

Mobility (ACM). The state has committed $35 million overall to the purchase 

and development of a connected and automated vehicle testing and development 

center on the site, which is estimated to require $135 million for build-out. ACM 

has obtained additional funding and resource contributions from several partners 

including Microsoft, AT&T, Visteon, Toyota, Ford, and Hyundai.163  

ACM currently has a 2.5-mile high-speed test loop with tunnels and overpasses 

operational. Additional facilities are planned, but details for additional 

construction remain in flux as of late 2018.164 

Research conducted by ACM includes a workforce study led by Michigan State 

University.165 Ongoing research includes a project funded by the U.S. 

Department of Energy’s National Renewable Energy Laboratory. This two-year 

project will explore platooning commercial and military vehicles with full control 

of steering, brake, and powertrain.166 

 

FIGURE 11: ACM HIGH-SPEED TEST LOOP UNDER CONSTRUCTION167 

                                                 

163 Dustin Walsh. “American Center for Mobility parts ways with CEO; interim chief named.” 
Automotive News. August 13, 2018. 

164 Pete Bigelow. “A course correction at American Center for Mobility.” Automotive News. 
October 29, 2018. 

165 ACM Press Release: American Center for Mobility Partners with MSU, Texas A&M 
Transportation Institute on Workforce Study. Feb 12, 2018. 

166 American Center for Mobility. Press Release: “American Center for Mobility Leads 
Collaborative Study on CAV Truck Platooning.” Sept 24, 2018. 

167 Image Source ibid Note 164. 

http://www.autonews.com/article/20180813/MOBILITY/180819912/acm-management-change-maddox-steudle?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+autonews%2FBreakingNews+%28Automotive+News+Breaking+News+Feed%29
http://www.autonews.com/article/20180813/MOBILITY/180819912/acm-management-change-maddox-steudle?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+autonews%2FBreakingNews+%28Automotive+News+Breaking+News+Feed%29
http://www.autonews.com/article/20181029/OEM06/181029763/willow-run-mobility-center-leadership
http://www.autonews.com/article/20181029/OEM06/181029763/willow-run-mobility-center-leadership
https://www.acmwillowrun.org/wp-content/uploads/2018/02/workforcestudy0218final.pdf
https://www.acmwillowrun.org/wp-content/uploads/2018/02/workforcestudy0218final.pdf
http://www.acmwillowrun.org/wp-content/uploads/2018/09/Press-Release-American-Center-for-Mobility-Leads-Collaborative-Study-on-CAV-Truck-Platooning-1-2.pdf
http://www.acmwillowrun.org/wp-content/uploads/2018/09/Press-Release-American-Center-for-Mobility-Leads-Collaborative-Study-on-CAV-Truck-Platooning-1-2.pdf
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GOMENTUM STATION 

The decommissioned Concord Naval Weapons Station is now being utilized as a 

connected and automated vehicle technology testbed, called GoMentum 

Station.168 The 5,000-acre facility features 20 miles of abandoned roads—

featuring bridges, tunnels, railroad crossings, and other infrastructure. The facility 

has been used by Honda, Apple, and others.169 AAA Northern California 

acquired the facility from the Contra Costa transportation authority in October 

2018.170 

Only 40 miles north of Silicon Valley, this is a very convenient facility to test 

automated vehicle technologies. However, the facility may be only temporary. 

The general long-term plan for the facility is for mixed-use redevelopment.171 

The use of this site for vehicle testing is now considered temporary by 

Memorandum-of-Understanding with the city of Concord.172 As of 2018, an 

updated MOU is under review.173 Reuse plans have been delayed, largely due to 

issues relating to environmental cleanup required before housing can be built on 

the site.174 

SAN DIEGO ASSOCIATION OF GOVERNMENTS 

The San Diego Regional Proving Ground is composed of three testing 

environments: Interstate 15 express lanes, the southern segment of the South 

Bay Expressway, and local streets within the City of Chula Vista.175 One notable 

project taking place within this site is field testing of C-V2X connected vehicle 

technology by Ford, AT&T, Nokia, And Qualcomm.176 

                                                 

168 GoMentum Station. http://gomentumstation.net/ accessed November 2016. 
169 Alex Heath. “Inside the abandoned military base where Apple wants to test its top-secret car.” 

Business Insider. August 14, 2016. 
170 Dawn Kawamoto. “AAA NorCal is putting its money behind a driverless future.” San Francisco 

Business Times.  
171 Concord Community Reuse Project https://www.concordreuseproject.org/148/Overview-of-

the-Reuse-Project  
172 City of Concord. MOU, July 7, 2015. 

http://cityofconcord.org/pdf/citygov/agendas/council/2015/0707/6A.pdf.  
173 http://www.cityofconcord.org/pdf/citygov/agendas/council/2018/0227/9F.pdf  
174 Sam Richards. “Concord extends planning timeline for former weapons station.” East Bay 

Times. May 25, 2018 
175 SANDAG: San Diego Regional Proving Ground. 
176 Qualcomm Press Release: AT&T, Ford, Nokia and Qualcomm Launch Cellular-V2X 

Connected Car Technology Trials Planned for the San Diego Regional Proving Ground with 
Support from McCain. October 31, 2017. 

http://gomentumstation.net/
https://www.bizjournals.com/sanfrancisco/news/2018/11/01/aaa-northern-california-acquires-gomentum-station.html?s=print
https://www.bizjournals.com/sanfrancisco/news/2018/11/01/aaa-northern-california-acquires-gomentum-station.html?s=print
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https://www.sandag.org/index.asp?classid=13&subclassid=10&projectid=538&fuseaction=projects.detail
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IOWA CITY AREA DEVELOPMENT GROUP 

A central feature of the Iowa AV Proving Ground is the University of Iowa 

National Advanced Driving Simulator (NADS). First-generation ADAS such as 

lane keep assistance and ABS were developed with the benefit of NADS. As 

vehicle automation technology advances, human factors related to vehicle 

interaction can be usefully studied with NADS. Among other projects, 

researchers are using NADS to build trust in automated vehicles.177 The Iowa 

Proving Ground may also be useful as a testbed for vehicle automation because 

the Iowa DOT has contracted HERE to generate digital maps of roadway 

infrastructure in the state.178 Iowa DOT has outlined a vision for a statewide 

CAV ecosystem.179 

UNIVERSITY OF WISCONSIN-MADISON 

The Wisconsin AV Proving Ground includes a range of facilities including lab-

based and simulated environments, the closed track at MGA Research in 

Burlington, Road America in Elkhart Lake, corporate campuses, the UW-

Madison campus, and public roads.180 

 

FIGURE 12: ROAD AMERICA, ONE OF MULTIPLE FACILITIES INCLUDED IN THE 

WISCONSIN PROVING GROUND. 

                                                 

177 Jim Slosiarek. “The road to autonomous cars: Are Iowans ready to get behind the wheel?” The 
Gazette. July 25, 2017. 

178 Paul Brennan. “Driverless car tests have started on I-380.” Little Village. November 22, 2017. 
179 Iowa DOT Automated Vehicle Technologies Project. Vision Document Final. March 2017. 
180 https://wiscav.org/  

https://www.thegazette.com/iowaideas/stories/transportation/the-road-to-autonomous-cars-are-iowans-ready-to-get-behind-the-wheel-20170906
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https://www.iowadot.gov/pdf_files/IowaVisionDocument.pdf
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CENTRAL FLORIDA AUTOMATED VEHICLE PARTNERS 

The Central Florida AV Proving Ground consists of multiple existing and 

planned facilities, including a new test facility. SunTrax, currently under 

construction as of August 2018, will be a 475-acre test facility for research and 

development of emerging transportation technologies. The vision of SunTrax 

began as a toll testing site for the Florida Turnpike but has expanded with 

additional partners FDOT, Florida Polytechnic University, and Central Florida 

Automated Vehicle Partners to include provisions for a range of CAV testing 

activities.181  

The Florida DOT has funded a $2.7 million 3-year shuttle trial in Gainesville, 

FL.182 As of October 2018, deployment of the vehicle is delayed indefinitely 

pending waivers by USDOT NHTSA, according to the Gainesville Assistant City 

Manager.183 NHTSA has placed a moratorium on approving imported driverless 

shuttles for use on public roads until further notice.184 

NORTH CAROLINA TURNPIKE AUTHORITY 

The Triangle Expressway has well-maintained markings, a fiber optic network 

for electronic tolling as well as the video cameras and in-pavement detectors that 

help the Turnpike Authority monitor conditions from a 24-hour traffic 

management center.185 Volvo Trucks recently demonstrated Cooperative 

Adaptive Cruise Control (CACC) platooning technology on the Triangle 

Expressway.186 

4.2 KNIGHT FOUNDATION SMART CITIES PROJECT 

The John S. and James L. Knight Foundation has announced a $5.25 million 

five-year initiative that hopes to deploy self-driving pilot projects in five U.S. 

cities.187  

                                                 

181 http://www.suntraxfl.com/ accessed August 2018. 
182 Andrew Caplan. “Gainesville’s self-driving shuttle rollout delayed.” The Gainesville Sun. April 3, 

2018. 
183 Andrew Caplan. “City’s self-driving shuttle launch delayed.” The Gainesville Sun. April 3, 2018. 
184 Shaun Courtney. “Self-driving Shuttles Hit Brakes as Federal Agency Reviews Risks.” October 

24, 2018. 
185 Richard Stradling. “Self-driving cars are still on NC Turnpike Authority’s radar.” The News and 

Observer. April 4, 2018. 
186 Richard Stradling. “Ever heard of truck platooning? It’s happening on the Triangle 

Expressway.” The News and Observer. June 27, 2018. 
187 Knight Foundation: Major $5.25 Million Knight Foundation Initiative puts People at the 

Center of Local Self-driving Vehicle Programs. September 18, 2018. 
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 Detroit: To address challenges getting residents to/from bus stops that 

connect to employment hubs. 

 Long Beach: To provide residents with more short-distance travel options. 

 Miami: To develop on-demand driverless shuttles as an alternative to fixed-

route buses. 

 Pittsburgh: To slow the growth of single-occupancy vehicle trips. 

 San Jose: To integrate automated vehicles with other forms of transit. 

4.3 CARNEGIE MELLON UNIVERSITY 

Carnegie Mellon University (CMU) has played an outsized role in the recent 

advancements of automated vehicle technology. CMU’s Tartan Racing led the 

team that won the 2007 DARPA urban challenge. Much of the technology and 

expertise developed in this project was used to lay the foundations of Google’s 

self-driving car program. More recently, Uber acquired several AI and robotics 

experts from University staff after establishing a partnership with CMU and 

opening a nearby research facility.188  

Carnegie Mellon continues to excel in automotive robotics R&D through the 

CMU National Robotics Engineering Center.189 CMU also performs federally-

funded research projects through the University Transportation Center (UTC) 

Technologies for Safe and Efficient Transportation program.190 

4.4 COLORADO ROADX & DENVER SMART CITY 

RoadX is a Colorado DOT initiative that focuses on using cutting-edge research 

and innovations to provide transportation systems solutions. Spurred by the 

RoadX initiative, CODOT has partnered with private sector partners including 

Panasonic, HERE, and Otto to demonstrate and utilize connected and 

automated vehicle systems.191 

Denver, Colorado received a $6 million FHWA Advanced Transportation and 

Congestion Management Technology Deployment (ATCMTD) grant.192 

                                                 

188 Reuters. “One Year After Announcing Pact, the Uber-Carnegie Mellon Partnership is Stalled.” 
Fortune. March 21, 2016. 

189 CMU NREC http://www.nrec.ri.cmu.edu/.  
190 CMU UTC-TSET, http://utc.ices.cmu.edu/utc/utc-tset-projects.html accessed Nov. 2016. 
191 Colorado DOT, RoadX, https://www.codot.gov/programs/roadx.  
192 Denver Smart City Program Awarded $6M USDOT Grant. Government-Fleet. Oct 18, 2016. 

http://fortune.com/2016/03/21/uber-carnegie-mellon-partnership/
http://fortune.com/2016/03/21/uber-carnegie-mellon-partnership/
http://www.nrec.ri.cmu.edu/
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Through its Smart City Program, Denver intends to use this funding to deploy a 

variety of traffic technologies, including installing DSRC connectivity in 1,500 

city fleet vehicles to “jumpstart penetration.” DSRC RSUs are also planned.193, 194 

In December 2018, the Colorado DOT was awarded a $20 million grant for the 

V2X Technology Safety and Mobility Improvement Project. The project will 

install over 200 miles of new fiber-optic communications line to rural areas of 

Colorado. The communication network will support the sharing of 

transportation data between vehicles, infrastructure, and CDOT.195 

4.5 LAS VEGAS 

Nevada has been a supporter of automated vehicles for some time, passing the 

first related legislation way back in 2011. The city of Las Vegas is extending such 

efforts around autonomy and other transportation technologies.  

 
FIGURE 13: LAS VEGAS INNOVATION DISTRICT DSRC V2X APPLICATIONS 

                                                 

193 https://www.denvergov.org/content/denvergov/en/transportation-mobility/smart-city.html 
accessed August 2018. 

194 Colorado DOT News: “CDOT and Panasonic Take First Steps to Turn I-70 into Connected 
Roadway.” July 26, 2018. 

195 USDOT: U.S. Transportation Secretary Elaine L. Chao Announces $1.5 Billion in BUILD 
Transportation Grants to Revitalize Infrastructure Nationwide. December 11, 2018. 

https://www.denvergov.org/content/denvergov/en/transportation-mobility/smart-city.html
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Las Vegas was the site of one of the first automated shuttles—a Navya Autonom 

Shuttle—to operate in mixed traffic. The shuttle still had an operator, but their 

influence was limited, as demonstrated by a collision with a reversing truck on 

the shuttle’s first day of operation. The shuttle sensed the truck in the path, and 

stopped, but could not avoid the slowly backing truck as a human driver would 

have been able. Nevertheless, the shuttles’ lack of response was not illegal, and in 

fact, the truck driver was issued a citation. The shuttle was sponsored by AAA 

and operated by Keolis. It ran in a 0.6-mile loop near the strip Tuesday through 

Sunday 4:30 pm to 9:30 pm. Following the free rides, passengers were asked to 

rate the service. The shuttle was planned to run through November 2018 but 

ceased operation ahead of schedule in late July.196 

Las Vegas is also the site of “self-driving” Lyft vehicles, instrumented by Aptiv, 

which operate on the Lyft network and have reported provided thousands of 

rides.197 

4.6 MICHIGAN CONNECTED VEHICLE ENVIRONMENT 

MDOT, along with several public and private partners, has been developing and 

deploying DSRC technology in Michigan for several years now. Over one 

hundred DSRC RSUs have been installed around southeast Michigan.198 The 

Michigan Connected Vehicle Environment is made up of several individual (but 

related) projects, as described below.  

SOUTHEAST MICHIGAN TESTBED 

The Southeast Michigan Testbed began operation in 2007 and has been 

continually updated as DSRC standards are refined. The testbed was funded by 

the USDOT, but the USDOT testbed program has now been discontinued. State 

and local interests have taken up the task of keeping the roadside units 

operational. There are about 50 RSU installations in multiple locations in 

                                                 

196 CAR research. Emails for comment regarding preliminary end were not returned. 
197 Andrew Krok. “Lyft, Aptive celebrate 5,000 self-driving rides in Las Vegas.” CNET Road 

Show. August 21, 2018. 
198 Lindsay VanHulle. “Southeast Michigan navigates smart roads, but financing remains 

uncertain.” Crain’s Detroit Business. June 26, 2016. 
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Oakland County.199 An additional 17 RSUs have been deployed in the “urban 

canyon” environment in downtown Detroit.200 

ANN ARBOR CONNECTED VEHICLE ENVIRONMENT 

The USDOT and partners launched the Connected Vehicle Safety Pilot Model 

Deployment Project in Ann Arbor, Michigan, in 2012. The project collected 

DSRC data from over 2,800 vehicles and 25 roadside units. The project 

concluded in 2014. However, the USDOT is supporting transitioning the 

deployment to an ongoing connected (and eventually automated) vehicle 

environment.201 The Ann Arbor Connected Vehicle Environment is envisioned 

as a key component in a larger Southeast Michigan Connected Vehicle 

Environment. 

MDOT CONNECTED VEHICLE APPLICATIONS DEPLOYMENT 

In addition to assisting with deployment and operation of USDOT-supported 

testbeds, MDOT is utilizing its own DSRC infrastructure to develop and deploy 

V2I applications. The initial pilot applications include:  

 Work Zone Warning/Management 

 Red Light Violation Warning 

 Road Weather Management 

 Pavement Condition Measurement 

4.7 OHIO SMART MOBILITY CORRIDOR 

The Ohio Smart Mobility Corridor on U.S. 33 consists of 35 miles of four-lane, 

limited access highway between Dublin and East Liberty, northwest of 

Columbus. The highway will be equipped by the Ohio Department of 

Transportation (ODOT) with high-capacity fiber optic cable to instantaneously 

link researchers and traffic monitors with data from embedded and wireless 

sensors along the roadway.  

                                                 

199 Bettisworth et al. “Status of Dedicated Short-Range Communications Technology and 
Applications: Report to Congress.” USDOT Volpe, ITS JPO. FHWA-JPO-15-218. July 16, 
2015. 

200 Ibid note 198. 
201 University of Michigan Mobility Transformation Center 
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The Smart Mobility Corridor is a central component of the state’s new Smart 

Mobility Initiative, a collaborative effort between ODOT, the Ohio Department 

of Public Safety, Wright-Patterson Air Force Base, Case Western Reserve 

University, University of Cincinnati, University of Dayton, Wright State 

University, Ohio University, Transportation Research Center (TRC), and Ohio 

Turnpike and Infrastructure Commission.202  

In addition, the TRC has announced plans to spend $100 million to upgrade the 

facility to support research on autonomous vehicles.203 The state of Ohio with 

Ohio State University has pledged $45 million to fund the new TRC SMART 

(Smart Mobility Advanced Research and Test) Center.204 

4.8 SMART BELT COALITION 

The Smart Belt Coalition is an inter-state collaboration of public agencies and 

academic institutions in Michigan, Ohio, and Pennsylvania. The partnership 

focuses on information sharing and research collaboration.205 

4.9 SMART CITY COLUMBUS 

The USDOT introduced a $40 million “Smart City” grant competition to “mid-

sized” American cities. The winner was Columbus, Ohio. 

Among the several investment options included in the Columbus Smart City 

proposal, the team proposed to add DSRC technology to buses and public-safety 

vehicles for signal priority. Additional plans called for a fleet of “last-mile” 

automated public transit vehicles that would include DSRC connectivity.206 

Since the grant was awarded, the team has received permission to “restructure” 

the portfolio of projects taking advantage of the grant money.207 Nevertheless, 

the inclusion of a Columbus connected vehicle environment (CVE) remains a 

crucial component. The CVE will take advantage of a pre-existing fiber-

                                                 

202 Ohio.gov. “Smart Mobility Corridor to Become Ohio’s First “Smart Road.”  
203 http://www.toledoblade.com/Automotive/2016/12/18/Ohio-eyes-self-driving-trucks-cars-
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test-connected-driverless-vehicles/  

205 Michigan Department of Transportation (MDOT). “MDOT Forms “Smart Belt Coalition” to 
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206 City of Columbus Smart City Grant Proposal. 2016.  
207 Carrie Ghose. “Columbus gets feds to OK altering Smart City plans.” Columbus Business First. 

November 17, 2017. 

http://www.trcpg.com/blog/2017/01/27/transportation-research-center-inc-trc-announces-new-smart-mobility-advanced-research-test-center-45-million-new-infrastructure-expansion-test-connected-driverless-vehicles/
http://www.trcpg.com/blog/2017/01/27/transportation-research-center-inc-trc-announces-new-smart-mobility-advanced-research-test-center-45-million-new-infrastructure-expansion-test-connected-driverless-vehicles/
http://www.trcpg.com/blog/2017/01/27/transportation-research-center-inc-trc-announces-new-smart-mobility-advanced-research-test-center-45-million-new-infrastructure-expansion-test-connected-driverless-vehicles/
http://www.eenews.net/assets/2016/03/31/document_pm_02.pdf
https://www.bizjournals.com/columbus/news/2017/11/17/columbus-gets-feds-to-ok-altering-smart-city-plans.html
https://www.bizjournals.com/columbus/news/2017/11/17/columbus-gets-feds-to-ok-altering-smart-city-plans.html
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supported traffic signal system. 113 RSUs will be installed, supporting 1,800 

OBUs.208 

Smart Columbus has joined with the Ohio DOT to trial a May Mobility self-

driving shuttle.209 This trial precipitated what is perhaps the first labor strike in 

response to automated vehicle deployment.210 

4.10 STANFORD UNIVERSITY 

Stanford University has been at the forefront of automated vehicle development 

since at least 2005 when a team led by Stanford’s Artificial Intelligence 

Laboratory (SAIL) won the DARPA Grand Challenge. SAIL is now affiliated 

with Toyota to develop AI driver assistance.211  

4.11 UNIVERSITY OF MICHIGAN 

The University of Michigan Transportation Research Institute (UMTRI) was a 

crucial partner in the Connected Vehicle Safety Pilot Model Deployment 

(SPMD) project. UMTRI continues to be involved with the continuing Ann 

Arbor Connected Vehicle Environment, and other projects including Mcity. 

Mcity is a public-private partnership to support research and development of 

automated vehicles. Mcity and UMTRI are currently working to transition the 

infrastructure installed for the Ann Arbor Connected Vehicle SPMD project into 

a sustained connected vehicle environment with 70 RSUs and 3,000 equipped 

vehicles. As of August 2018, about 550 vehicles are equipped.212, 213 

Mcity also researches institutional and socioeconomic implications of connected 

and automated vehicles. Mcity includes a large-scale test facility constructed to 

test and refine connected and automated vehicle systems. The test facility’s four-

plus miles of roadway allows testers to repeatedly test, observe and shape the 

behavior of connected and autonomous vehicles in a way that can't safely be 

carried out with real-world driving.  

                                                 

208 Concept of Operations for the Connected Vehicle Environment for the Smart Columbus 
Demonstration Program. June 8, 2018.  

209 Mark Williams. “Self-Driving Shuttle Bus Test to Begin This Year in Columbus, Ohio.” The 
Columbus Dispatch. July 3, 2018.  

210 Shiraz Ahmed. “In Columbus, a showdown over shuttles.” Automotive News. September 22, 
2018. 

211 Stanford-SAIL, http://aicenter.stanford.edu/ accessed November 2016. 
212 Alexa St. John. “A living laboratory for connected cars.” Automotive News. August 5, 2018. 
213 Hans Greimel. “Toyota takes car connectivity for a spin in world’s biggest testbed.” Automotive 

News. August 27, 2018. 

https://smart.columbus.gov/uploadedFiles/Projects/Smart%20Columbus%20Concept%20of%20Operations-%20Connected%20Vehicle%20Environment.pdf
https://smart.columbus.gov/uploadedFiles/Projects/Smart%20Columbus%20Concept%20of%20Operations-%20Connected%20Vehicle%20Environment.pdf
https://www.ttnews.com/articles/self-driving-shuttle-bus-test-begin-year-columbus-ohio
https://www.ttnews.com/articles/self-driving-shuttle-bus-test-begin-year-columbus-ohio
http://www.autonews.com/article/20180922/OEM06/180929939/columbus-ohio-shuttles-autonomous
http://www.autonews.com/article/20180922/OEM06/180929939/columbus-ohio-shuttles-autonomous
http://aicenter.stanford.edu/
http://www.autonews.com/article/20180805/MOBILITY/180809874/
http://www.autonews.com/article/20180827/MOBILITY/180829815/toyota-takes-car-connectivity-for-a-spin-in-worlds-biggest-testbed
http://www.autonews.com/article/20180827/MOBILITY/180829815/toyota-takes-car-connectivity-for-a-spin-in-worlds-biggest-testbed
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FIGURE: UNIVERSITY OF MICHIGAN MCITY TEST FACILITY 

Mcity is funded through public sources, as well as through industry partnerships 

and an affiliates program. The 17 industry members of the Mcity “leadership 

circle” have each pledged to contribute $1 million over three years.214 

Additionally, nearly fifty Mcity affiliates contribute $50,000 per year.  

The University of Michigan has a particularly close relationship with the Toyota 

Research Institute (TRI). In 2016, TRI pledged $22 million over four years for 

research collaborations with the U-M faculty in the areas of enhanced driving 

safety, partner robotics and indoor mobility, autonomous driving and student 

learning and diversity.215 

4.12 VIRGINIA AUTOMATED CORRIDORS 

The Virginia Department of Transportation and the Department of Motor 

Vehicles have entered into a new partnership with the Virginia Tech 

Transportation Institute, Transurban and HERE to create the Virginia 

Automated Corridors. The new initiative will streamline the use of Virginia roads 

and state-of-the-art test facilities for automated-vehicle testing, certification, and 

migration towards deployment.216 

                                                 

214 MTC, Industry Partners, http://www.mtc.umich.edu/partners/industry accessed November 
2016. 

215 http://www.engin.umich.edu/college/about/news/stories/2016/august/accelerate-artificial-
intelligence-research accessed Nov. 2016. 

216 https://governor.virginia.gov/newsroom/newsarticle?articleId=8526. 

http://www.mtc.umich.edu/partners/industry
http://www.engin.umich.edu/college/about/news/stories/2016/august/accelerate-artificial-intelligence-research
http://www.engin.umich.edu/college/about/news/stories/2016/august/accelerate-artificial-intelligence-research
https://governor.virginia.gov/newsroom/newsarticle?articleId=8526
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4.13 VOLKSWAGEN/AUDI TRAFFIC LIGHT INFORMATION 

One potential application of DSRC 

V2X technology as developed by 

the USDOT is Signal Phase and 

Timing (SPaT). SPaT provides 

drivers with information regarding 

the timing of signalized 

intersections. The SPaT application 

can also be facilitated by cellular 

technology, and at least one OEM 

(Audi) has embedded this feature 

in real-world consumer vehicles.217 

In covered metropolitan areas, 

Audi’s “traffic light information system” uses LTE connectivity to inform drivers 

waiting at a red light how much time is remaining before the light turns green.218 

The system also provides in-vehicle speed limit information where available.219 

As of mid-2018, Audi’s system has coverage in 10 cities:220 

 Washington, D.C. 

 Phoenix 

 Kansas City 

 Las Vegas 

 Dallas 

 Houston 

 Palo Alto 

 Arcadia, CA 

 Portland, OR 

 Denver 

                                                 

217 Traffic Technology Services. http://www.traffictechservices.com/personal-signal-
assistant.html.  

218 Sam Abuelsamid. “2017 Audis Will Talk to Some Traffic Signals, Kicking Off Vehicle-To-
Infrastructure Communications.” Forbes. August 16, 2016. 

219 Audi. Press Release: Audi announced first vehicle to infrastructure (V2I) service – the new 
traffic light information system. August 15, 2016. 

220 Sven Gustafson. “Audi expands Traffic Light Information System, now in 10 U.S. cities.” 
autoblog. May 11, 2018. 

FIGURE 14: AUDI TRAFFIC SIGNAL 

INFORMATION DISPLAY 

http://www.traffictechservices.com/personal-signal-assistant.html
http://www.traffictechservices.com/personal-signal-assistant.html
http://www.forbes.com/sites/samabuelsamid/2016/08/16/2017-audis-will-talk-to-some-traffic-signals-kicking-off-vehicle-to-infrastructure-communications/#67403ce43efd
http://www.forbes.com/sites/samabuelsamid/2016/08/16/2017-audis-will-talk-to-some-traffic-signals-kicking-off-vehicle-to-infrastructure-communications/#67403ce43efd
https://www.audiusa.com/newsroom/news/press-releases/2016/08/audi-announces-first-vehicle-to-infrastructure-service
https://www.audiusa.com/newsroom/news/press-releases/2016/08/audi-announces-first-vehicle-to-infrastructure-service
https://www.autoblog.com/2018/05/11/audi-traffic-light-information-v2i/
https://www.autoblog.com/2018/05/11/audi-traffic-light-information-v2i/
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4.14 WAZE PARTNERSHIPS 

On the connected vehicle front, there may not be a more impactful relationship 

between connected vehicle systems and ITS as the growing integration between 

the navigation app, Waze, and public transportation agencies. Waze is a popular 

smartphone-based connected navigation application used by millions of 

commuters and travelers in the U.S. and around the globe.  

The travel-time and road condition data sourced from this collection of users is 

valuable to transportation systems managers. Recognizing this, Waze pioneered 

the ‘Connected Citizens’ Program. Agencies can partner with Waze to 

disseminate information on traffic congestion, road closures, incidents, and more 

to all Waze (and Google Nav) users. Further, agencies can initiate a 2-way 

partnership whereby they have direct access to Waze’s crowdsourced, probe-

vehicle traffic data.221 Waze now has over 450 public-sector partners exchanging 

data.222

                                                 

221 Waze. https://wiki.waze.com/wiki/Connected_Citizens_Program. 
222 Fact Sheet. https://web-assets.waze.com/partners/ccp/WAZE-CCP-Factsheet.pdf  

https://wiki.waze.com/wiki/Connected_Citizens_Program
https://web-assets.waze.com/partners/ccp/WAZE-CCP-Factsheet.pdf
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5 LOW-SPEED SHUTTLES 

This chapter provides an overview of the companies identified as developing a 

vehicle or service for low-speed shuttle service. 

5.1 2GETTHERE 

2getthere, headquartered in the Netherlands, has a more extensive history than 

other automated shuttle start-ups. It was spun-out of Frog Navigation Systems—

a developer of industrial robotics systems—in 2007. 2getthere is a global leader 

in permanent service deployments of automated shuttles. Notably, however, 

2getthere’s existing deployments require substantial infrastructure investment 

(i.e., purpose-built dedicated guideways). 

THE VEHICLE 

2getthere offers two vehicle types, a personal rapid transit (PRT) vehicle able to 

carry 4-6 passengers, and a group rapid transit (GRT) vehicle with a capacity of 

18-24 passengers. Current deployments use small magnets embedded in the 

roadway to allow the vehicles to navigate on a dedicated track in any weather. 

On-board lidar sensors create a “virtual bumper” for obstacle detection and 

collision avoidance. The systems also typically include a supervisory control 

system.1 Future versions of the control system able to operate in mixed-traffic 

environments will have an expanded sensor suite including camera, radar, lidar, 

and ultrasonic.2 

 

FIGURE 15: 2GETTHERE PERSONAL RAPID TRANSIT (PRT) SHUTTLES LINED UP IN 

MASDAR CITY 

                                                 

1 Robbert Lohmann. “Personal Rapid Transit: Innovation Lasting.” 2getthere. n.d. 
2 2getthere, Obstacle Detection. 

https://www.2getthere.eu/wp-content/uploads/Personal-Rapid-Transit-Innovation-Lasting-R.-Lohmann.pdf
https://www.2getthere.eu/technology/obstacle-detection/
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2getthere offers three service models:  

1. Automated people mover systems using the 24-passenger GRT vehicles on 

elevated guideways.3, 4 

2. Automated transit networks using the PRT and/or GRT vehicles on a network 

of protected guideways.5 

3. Driverless busses potentially able to operate in low speed mixed traffic 

environments.6 

As of January 2019, only the automated transit network service model has been 

deployed in service.  

TESTING AND TRIAL DEPLOYMENTS 

2getthere’s earliest notable project was a PRT automated transit network service 

in Masdar city in the UAE (Figure 15). The PRT podcars operate without an 

attendant, but the guideways are separated from pedestrian and vehicle traffic.7 

The system consists of two stations connected by a single 0.9-mile route. The 

existing pilot network began operation in 2010. The pilot project was initially 

planned to be expanded to include dozens of stations and thousands of vehicles, 

but the expansion was not funded.8 The pilot system has been in continuous 

operation since 2010, carries hundreds of passengers a day with minimal 

downtime, and has now provided over 2 million trips.9 The city is now 

considering expansion of the PRT system with a different service provider.10 

2gethere’s most impressive deployment features what, as of November 2018, is 

the only driverless shuttle with a route that crosses vehicle and pedestrian routes 

at grade. At this time, conflicts are managed with automated gates (Figure 16). 

Current generation vehicles navigate using pavement-embedded magnets and use 

lidar for obstacle detection. The system requires only a single operator to oversee 

vehicle status from a control center. 

                                                 

3 2getthere, Automated People Mover Systems 
4 Research did not identify any 2getthere people mover deployments. Likely, the construction 

costs of an elevated guideway prevent adoption. 
5 2getthere, Automated Transit Networks. 
6 2getthere, Driverless Busses. 
7 Menno de Graaf. “PRT Vehicle Architecture and Control in Masdar City.  
8 David J. Hill. “Masdar City Abandons Transportation System of the Future.” SingularityHub. 

March 1, 2011. 
9 2getthere, Masdar. 
10 Masdar Press Release: Autonomous vehicle specialist NAVYA to realise expansion of Masdar 

City sustainable mobility network. Jan 16, 2018. 

https://www.2getthere.eu/systems/automated-people-mover-systems/
https://www.2getthere.eu/systems/automated-transit-networks/
https://www.2getthere.eu/systems/driverless-buses/
https://www.2getthere.eu/wp-content/uploads/PRT-Vehicle-Architecture-and-Control-in-Masdar-City-M.-de-Graaf.pdf
https://singularityhub.com/2011/03/01/masdar-city-abandons-public-transportation-system-of-the-future/#sm.0001nh2uyim9ofmoq0c1frwrvfwjg
https://singularityhub.com/2011/03/01/masdar-city-abandons-public-transportation-system-of-the-future/#sm.0001nh2uyim9ofmoq0c1frwrvfwjg
https://www.2getthere.eu/category/masdar/
https://masdar.ae/en/media/detail/autonomous-vehicle-specialist-navya-to-realise-expansion-of-masdar-city-sus
https://masdar.ae/en/media/detail/autonomous-vehicle-specialist-navya-to-realise-expansion-of-masdar-city-sus
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FIGURE 16: THE 2GETTHERE PARK SHUTTLE (VISIBLE IN THE DISTANCE ON THE RIGHT SIDE OF FRAME) 

RUNS ON A DEDICATED GUIDEWAY WITH AT-GRADE CROSSINGS.11 

The shuttle service, utilizing 2getthere’s 20-passenger GRT vehicles, has a 

capacity of 500 passengers per hour per direction. The Park shuttle is scheduled 

to utilize 2getthere’s third-generation GRT shuttles and expand to include a 

route over public roads with mixed traffic; this was initially announced for mid-

2018 but has been pushed back to 2020.12  

5.2 MAY MOBILITY 

May Mobility spun-out of the University of Michigan APRIL13 Laboratory in 

2017. The company maintains a headquarters in Ann Arbor and initiated its first 

pilot deployment in Detroit in 2018. 

THE VEHICLE 

May Mobility utilizes the Polaris GEM e6 platform, classified by NHTSA as a 

low-speed vehicle (LSV). The 6-passenger electric vehicle platform weighs 1,700 

lbs. and is limited to 25 mph. Stock GEMs are converted by partner Magna with 

custom doors and panoramic-view roof, as well as May’s automated driving 

system.14  

                                                 

11 Image via Google Street View. 
12 2getthere, Rivium Business Park. 
13 APRIL is an acronym for Autonomy, Perception, Robotics, Interfaces, and Learning. 
14 David E. Zoia. “May Mobility Puts Autonomous Vehicles Into Service in Detroit 

https://www.2getthere.eu/projects/rivium-business-park/
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FIGURE 17: THE MAY MOBILITY SHUTTLE IS BASED ON A MODIFIED POLARIS GEM 

LOW-SPEED ELECTRIC VEHICLE 

TESTING AND TRIAL DEPLOYMENTS 

As of January 2019, May has two active deployments. One is a roughly one-mile 

loop in downtown Detroit serving as a shuttle for employees of Quicken Loans 

between a parking garage and office building managed by Bedrock Detroit LLC. 

The route represents a fairly challenging operational domain featuring typical 

urban street dynamics and one left turn at a four-way stop (Figure 19). While 

May Mobility has announced intentions to remove safety drivers from vehicles in 

appropriate routes before 2020.15  

The second is in Columbus, Ohio, which launched in late 2018 along the Scioto 

Mile loop. Unlike the deployment in Detroit, serves members of the public. It 

operates on a 1.4-mile loop and represents Ohio’s first driverless shuttle 

deployment.16 

May Mobility plans two additional deployments in early- to mid-2019: the first in 

Grand Rapids, Michigan, and the second in Providence, Rhode Island.17 

                                                 

15 May Mobility COO Alisyn Malek, quoted by Martin Rudigier, April 29, 2018. 
16 May Mobility Website link: https://smartcircuitcbus.com/wp-

content/uploads/2018/11/Smart-Circuit-FAQ-v2.pdf. Accessed February 18, 2019. 
17 Kyle Wiggers. “May Mobility raises $22 million to deploy autonomous shuttles in cities across 

the U.S.” Venture Beat. February 12, 2019. 

https://medium.com/mobility-entrepreneurship/interview-with-alisyn-malek-co-founder-and-coo-of-may-mobility-bbdd48dfe5c
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FIGURE 18: MAY MOBILITY SHUTTLES RETAIN A SAFETY DRIVER FOR NOW.18 

 

 

FIGURE 19: MAY MOBILITY DETROIT SHUTTLE ROUTE19 

 

                                                 

18 Megan Henry. “Ohio’s first autonomous shuttle will start accepting passengers.” The Columbus 
Dispatch. December 4, 2018. 

19 Image source: https://www.searchautoparts.com/aftermarket-business/automotive-
aftermarket-technology/may-mobility-and-bedrock-bring-future-mobilit  

https://www.dispatch.com/news/20181204/ohios-first-autonomous-shuttle-will-start-accepting-passengers
https://www.dispatch.com/news/20181204/ohios-first-autonomous-shuttle-will-start-accepting-passengers
https://www.searchautoparts.com/aftermarket-business/automotive-aftermarket-technology/may-mobility-and-bedrock-bring-future-mobilit
https://www.searchautoparts.com/aftermarket-business/automotive-aftermarket-technology/may-mobility-and-bedrock-bring-future-mobilit
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5.3 NAVYA 

Navya was founded in Lyon, France in 2014. In addition to facilities in France, 

Navya has an assembly facility in Saline, MI, just south of Ann Arbor. Dozens of 

Navya shuttles have been produced and put into service for demonstrations and 

trial deployments in the U.S. and E.U.20 

Navya has attracted multiple institutional investors and raised $43.3 million in its 

2018 IPO. It is traded on the Euronext Paris Exchange. French supplier Valeo 

SA and public transportation operator Keolis are among Navya’s institutional 

investors.21  

Navya’s CEO was fired at the end of 2018 after weak financial performance.22 

THE VEHICLE 

Navya has designed and manufactures a 15-passenger electric shuttle called the 

Navya Autonom Shuttle (previously called the Arma). 

The Autonom Shuttle weighs about 5,300 lbs. and has a top speed of 27 mph. It 

uses a combination of lidar and stereovision cameras to navigate pre-mapped 

routes.23 Navya reports having sold over 115 of these shuttles as of December 

31, 2018.24 

The Autonom Shuttle can be controlled manually with a joystick controller. 

Manual override is often required in real-world operating conditions as the 

current generation of autonomous driving software is strictly path-following. The 

vehicle is unable to automatically re-route, even a few inches, to avoid obstacles. 

The Autonom Shuttle is available for lease at 9500€ (about $11,000 

USD)/month, including maintenance and insurance.25, 26 An Autonom Shuttle 

can reportedly be purchased outright for $320,000 USD.27 

                                                 

20 https://www.navya-corp.com/index.php/fr/navya/presentation  
21 Ibid. 
22 Chris O’Brian. “Navya CEO fired after big revenue shortfall at French autonomous shuttle 

startup.” Venture Beat. Dec 19, 2018. 
23 Navya Press Kit, accessed November 2018. 
24 “NAVYA Announces Its FY 2018 Revenue of €19 Million, up 85%.” Business Wire. January 24, 

2019.  
25 Navya press release, May 4, 2017. 
26 It is not clear if this includes costs required to enable the vehicle to operate within a specific 

route (e.g., mapping). This cost does not appear to include the cost of a safety operator, which 
remains a necessity in all but the most constrained operational domains. 

27 Dave Guilford. “Navya’s small plant houses big plans.” -Automotive News. October 22, 2018. 

https://www.navya-corp.com/index.php/fr/navya/presentation
https://venturebeat.com/2018/12/19/navya-ceo-fired-after-big-revenue-shortfall-at-french-autonomous-shuttle-startup/
https://venturebeat.com/2018/12/19/navya-ceo-fired-after-big-revenue-shortfall-at-french-autonomous-shuttle-startup/
https://navya.tech/wp-content/uploads/2017/09/NAVYA_DP_SHUTTLE_2017_GB.pdf
https://www.businesswire.com/news/home/20190124005320/en/NAVYA-Announces-FY-2018-Revenue-%E2%82%AC19%C2%A0Million-85.
https://www.businesswire.com/news/home/20190124005320/en/NAVYA-Announces-FY-2018-Revenue-%E2%82%AC19%C2%A0Million-85.
https://navya.tech/en/navya-and-neot-capital-introduce-the-very-first-turnkey-service-solution-destined-for-the-autonomous-mobility-market/
http://www.autonews.com/article/20181022/OEM01/181029940/navya-saline-assembly-plant
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Considering the practical necessity for an operator for the foreseeable future, 

Navya is seeking to deploy the shuttle for applications where it would be 

advantageous for an operator to be able to multi-task more than would be 

possible in a traditional vehicle. For example, the Autonom Shuttle could be used 

for a campus security guard to conduct rounds while simultaneously providing 

secure transportation to passengers.28 Another possibility may be for use as 

guided tour vehicles. 

 
FIGURE 20: NAVYA AUTONOM (PREVIOUSLY ARMA) SHUTTLE29 

 

Navya’s second product is a six-passenger vehicle called the Autonom Cab. The 

Autonom Cab is anticipated to be deployed in more complex scenarios than the 

Shuttle and has an expanded sensor suite to enable this, including ten lidar, six 

cameras, and four radars. The Cab weighs 4,400 lbs. and is listed as having a 55 

                                                 

28 This application was proposed by Navya’s head of business development, Tim Schock, in a 
presentation at the CAR Management Briefing Seminars in 2018.  

29 Navya Press Kit, accessed November 2018. 

https://www.cargroup.org/wp-content/uploads/2018/08/CAR-MBS-2018_Tim-Schock.pdf
https://www.cargroup.org/wp-content/uploads/2018/08/CAR-MBS-2018_Tim-Schock.pdf
https://navya.tech/wp-content/uploads/2017/09/Navya_Press_Kit_EN_PDF_10_03_17.pdf
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mph maximum speed, but a 30 mph operating speed.30 Research for this project 

has not identified any deployments featuring the Autonom Cab. The vehicle has 

been demonstrated briefly at events such as CES 2018.31 Cost remains unknown 

but is likely to exceed the $320,000 cost of an Autonom Shuttle if it is ever 

offered.32 

TESTING AND TRIAL DEPLOYMENTS 
 

LAS VEGAS 

Navya provided the shuttle for what has thus far been one of the most headline-

grabbing self-driving demonstrations thus far. In November 2017, a Navya 

Autonom Shuttle was deployed on public streets of Las Vegas. The shuttle was 

operated by the Keolis Group (which runs mass transit in Las Vegas) and 

sponsored by AAA. 

 

FIGURE 21: ON THE FIRST DAY OF OPERATION OF THE NAVYA LAS VEGAS SHUTTLE, 

THERE WAS AN INCIDENT WHERE A TRUCK BACKING INTO A STREET-SIDE LOADING 

DOCK BACKED INTO THE HALTED SHUTTLE.33 

 

                                                 

30 Navya Autonom Cab Brochure, accessed November 2018. 
31 Autonom Cab, Las Vegas CES 2018, video. 
32 Dave Guilford. “Navya’s small plant houses big plans.” -Automotive News. October 22, 2018. 
33 Ibid. 

https://navya.tech/wp-content/uploads/2018/01/Brochure_CAB_GB_US.pdf
https://www.youtube.com/watch?v=rHqHA86_h_w
http://www.autonews.com/article/20181022/OEM01/181029940/navya-saline-assembly-plant
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The shuttle route was one of the most ambitious operational domains yet 

attempted by a demonstration. However, the route did include typical urban 

traffic including vehicles and pedestrians. The 0.6-mile loop in the downtown 

Las Vegas “innovation district” included eight city intersections, six traffic lights, 

and two stop signs. The route was simplified by including only right turns and 

employing a chase vehicle to prevent normal traffic from tailgating the shuttle, 

which drives very cautiously.34 

The difficulty of this route became apparent only two hours into the 

demonstration. On the very first day of operation, the shuttle experienced a low-

speed collision with a truck that was backing into a loading dock on a low-traffic 

street. In this situation, the shuttle stopped a reasonable distance behind the 

stopped truck and then waited silently as the truck slowly backed into the dock, 

eventually clipping the shuttle with its fender.  

While the truck driver was reportedly issued a ticket by Las Vegas police, it 

seems reasonable that any human-driven vehicle could have avoided the backing 

truck by turning, backing up, or honking. It is unclear why the safety driver did 

not use the vehicle’s manual control to back a few feet out of the way of the 

truck.35 

The project was announced as a year-long pilot, which would have run from 

November 2017 to November 2018. However, research indicates that the pilot 

was quietly discontinued in July 2018. 

MCITY 

Another demonstration project using a Navya shuttle is ongoing at the Mcity 

facility at The University of Michigan. The project initially planned to begin 

operation in September 2017 over a two-mile route including public campus 

roads.36  

Official launch began in June 2018 with a shorter 1-mile loop restricted to 

parking lots and service roads.37 

                                                 

34 Matt Weinburger. “I tried the first self-driving mass transit in the United States—and now I’m 
excited for the future of travel.” Business Insider. January 14, 2018. 

35 Jeff Zurschmede. “I was on the self-driving bus that crashed in Vegas. Here’s what really 
happened.” Digital Trends. November 9, 2017. 

36 Trevor Mogg. “The next stop for the driverless shuttle bus is the University of Michigan.” 
Digital Trends. June 21, 2017. 

37 Though initially using two shuttles, based on field visits, the trial appears to have downsized to 
only one shuttle at some point following launch. 

https://www.businessinsider.com/las-vegas-downtown-self-driving-shuttle-review-2018-1
https://www.businessinsider.com/las-vegas-downtown-self-driving-shuttle-review-2018-1
https://www.digitaltrends.com/cars/self-driving-bus-crash-vegas-account/#/6
https://www.digitaltrends.com/cars/self-driving-bus-crash-vegas-account/#/6
file://///kananga/car%20files/RES-TSA/2017-2020%20MDOT%20CAV/Category%20D/D3%20-%20National%20Best%20Practices/Trevor%20Mogg.%20
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The shuttle service serves a loop around the North Campus Research Complex. 

The shuttles reach a maximum speed of 12 mph and typically travel below 10 

mph. The shuttles include safety operators to take-over in cases where the 

automation is not capable, such as resuming a route after stopping. The 

operators also work the doors and make sure passengers are buckled.  

Shuttle operators also are tasked with asking people blocking the shuttle path to 

move their vehicles.38 

The shuttle is planned to operate until summer 2019 and may eventually be 

expanded to include the originally planned 2-mile route. 

Mcity has deployed a smartphone and web-based app to allow tracking the 

shuttles in real-time.39 The research aspect of the project is focused on collecting 

passenger behavior data, including occupancy counts, seating position choices, 

and emotional characteristics as recorded by interior cameras and microphones. 

Additionally, passengers are asked to complete a survey following the ride.40 

As of early 2019, Mcity has suspended operations of the shuttle pilot.41 

5.4 EASYMILE 

Easymile was founded in 2014 in Toulouse, France. With investors including 

Continental and Alstom (a train manufacturer) the company now has over 140 

employees and regional offices in Denver, Berlin, Melbourne, and Singapore. 

The company claims to have provided shuttles for trial deployments in over 20 

countries.42 

EasyMile was formed as a joint venture by two French companies—Ligier 

Group and Robosoft Technology—after partnering to demonstrate automated 

                                                 

38 Observed November 29, 2018: A contractor’s pickup truck sat idling adjacent to the curb 
within the end-loop at the NCRC entrance. The Navya shuttle stopped about 15’ feet behind 
the truck. There was more than enough clearance (about 25 feet) of open road available for the 
shuttle to drive around the stopped vehicle. After several seconds, the shuttle sounded some 
beeping alert-type noise. This did not attract the pickup truck driver’s attention. After about 30 
seconds, the safety driver left the shuttle and requested the driver to relocate his pickup truck. 
He did, and the shuttle was allowed to continue on its route. 

39 http://mcity.doublemap.com/map/ accessed November 2018. 
40 Mcity Driverless Shuttle: A Case Study. September 2018. 
41 https://twitter.com/EricPaulDennis/status/1073643794132819969  
42 http://www.easymile.com/, accessed February 2018. 

http://mcity.doublemap.com/map/
https://mcity.umich.edu/wp-content/uploads/2018/09/mcity-driverless-shuttle-case-study.pdf
https://twitter.com/EricPaulDennis/status/1073643794132819969
http://www.easymile.com/
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shuttle technology in the EU-funded CityMobil2 Project, which ran from 2012 

to 2016.43 

THE VEHICLE 

EasyMile’s initial offering is a 12 to 15-passenger shuttle called the EZ10. The 

EZ10 weighs 6,100 lbs and tops out at 18-25 mph. An EZ10 can be purchased 

for $250,000 or leased for about $23,000/month. The shuttle is wheelchair 

accessible with an electronic ramp that deploys with a push of a button. 

The EZ10, now built with updated second-generation hardware, uses GPS, 

inertial measurement units, lidar, and cameras to navigate pre-mapped routes and 

avoid obstacles.44 EasyMile has introduced an updated variant, the EZ10c, 

marketed towards corporate campuses.45, 46  

Thus far, all EZ10 demonstrations have included a safety driver. This may be the 

case for some time to come. EasyMile CEO Gilbert Gagnaire says he does “not 

believe that one day we will be able to do door-to-door transportation in 

complex areas, in mixed traffic where AVs will be mixed with cars driven by 

human beings.”47 The eventual plan for such vehicles seems to be for 

deployment in dedicated, controlled pathways, separated from regular pedestrian 

and vehicle traffic. 

 

FIGURE 22: THE EASYMILE EZ10 SHUTTLE 

                                                 

43 European Commission, Automated transportation in the (driverless) seat.” July 20, 2015. 
44 Lauren Isaac, Easymile Director of Business Initiatives. Presentation to Colorado Association 

of Transit Agencies (CASTA), October 2018. 
45 http://www.easymile.com/, accessed November 2018. 
46 It is not clear if the EZ10c variant is distinct in any way beyond updated body panel style. 
47 Clean Technica. “No Driver, No Problem? EasyMile CEP Gilbert Gagnaire on the Possibilities 

for Automated Vehicles.” May 12, 2018. 

http://ec.europa.eu/research/infocentre/article_en.cfm?&artid=35237&calledby=infocentre&caller=SuccessStories&id=/research/star/index_en.cfm?p=ss-citymobil2&item=All
https://coloradotransit.com/wp-content/uploads/2018/10/EasyMile-CASTA-Oct-2018.pdf
https://coloradotransit.com/wp-content/uploads/2018/10/EasyMile-CASTA-Oct-2018.pdf
http://www.easymile.com/
https://cleantechnica.com/2018/05/12/no-driver-no-problem-easymile-ceo-gilbert-gagnaire-on-the-possibilities-for-automated-vehicles/
https://cleantechnica.com/2018/05/12/no-driver-no-problem-easymile-ceo-gilbert-gagnaire-on-the-possibilities-for-automated-vehicles/
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TESTING AND TRIAL DEPLOYMENTS 

An October 2018 presentation claims that there have been over 200 

demonstration projects worldwide, with over 50 in the U.S. Most of these demos 

are very short-term. Over 100 EZ10s operate worldwide,48 at least 16 of these in 

the U.S.49 Not considering regulatory approval, Easymile claims a vehicle can be 

put into operation 2-4 months after contract finalization (Figure 23). EasyMile 

also provides fleet management software to track vehicles, allow vehicle-to-

control center communication, and track usage data. All pilots require a safety 

driver to operate the shuttle.50 

 

FIGURE 23: EASYMILE SHUTTLE DEPLOYMENT STEPS51 

ARLINGTON MILO 

One of the earlier and more long-term projects used two EZ10 shuttles to 

transport passengers along a walking path in Arlington, TX. The service, dubbed 

Milo, operated during over 100 special events at AT&T Stadium and Globe Life 

Park from August 2017 to August 2018. After the one-year demo, Arlington 

continued its automated vehicle focus with another shuttle company, Drive.AI.52 

BISHOP RANCH 

The EZ10 Shuttle is being evaluated as a compliment to public transit at Bishop 

Ranch, a 500-acre business park in San Ramon, CA, east of San Francisco. After 

extensive evaluation in the Contra Costa testing facility, and a new law allowing 

                                                 

48 https://twitter.com/ADVIhub/status/1057847562458193921 accessed November 2018. 
49 Lauren Isaac, EasyMile Director of Business Initiatives. Presentation to Colorado Association 

of Transit Agencies (CASTA), October 2018.  
50 Ibid. 
51 Ibid. 
52 Melissa Repko, “Driverless cars are coming to ‘innovative and progressive’ Arlington, and you 

can request one.” The Dallas News. August 22, 2018. 

https://twitter.com/ADVIhub/status/1057847562458193921
https://coloradotransit.com/wp-content/uploads/2018/10/EasyMile-CASTA-Oct-2018.pdf
https://coloradotransit.com/wp-content/uploads/2018/10/EasyMile-CASTA-Oct-2018.pdf
https://coloradotransit.com/wp-content/uploads/2018/10/EasyMile-CASTA-Oct-2018.pdf
https://coloradotransit.com/wp-content/uploads/2018/10/EasyMile-CASTA-Oct-2018.pdf
https://www.dallasnews.com/business/technology/2018/08/22/arlington-youcan-soon-request-autonomous-vehicle-demand
https://www.dallasnews.com/business/technology/2018/08/22/arlington-youcan-soon-request-autonomous-vehicle-demand
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it, an EZ10 shuttle was demonstrated on public streets within the facility.53 As of 

November 2018, it does not appear that any kind of regular shuttle service is in 

operation.  

FLORIDA 

EZ10 Shuttles are involved in a couple of faltering demonstration deployments 

in Florida. The Florida DOT has funded a $2.7 million 3-year shuttle trial in 

Gainesville, FL.54 As of October 2018, deployment of the vehicle is delayed 

indefinitely pending waivers by USDOT NHTSA, according to the Gainesville 

Assistant City Manager.55  

Another pilot in a private community called Babcock Ranch, near Fort Myers, 

was ordered halted by NHTSA five-weeks into a six-week scheduled 

demonstration. This project allowed children in this community to be shuttles 

about a ¼ mile to the neighborhood charter school on Fridays.56 NHTSA issued 

a letter directing the shuttle operator, Transdev North America, to stop 

transporting school children immediately. NHTSA announced that “Transdev’s 

use of the driverless shuttle to transport school children is unlawful and in 

violation of the company’s temporary importation authorization.”57 

Evidentially, NHTSA has placed a moratorium on approving imported driverless 

shuttles for use on public roads until further notice.58 

5.5 LOCAL MOTORS 

Local Motors was founded in 2007 with a business model based on custom-

designed and 3D-printed vehicles.59 In 2016, Local Motors pivoted to focus on 

new mobility solutions. Local Motors is now a subsidiary of a company created 

                                                 

53 Erika Alvero. “Autonomous Vehicles now being tested on San Ramon streets.” Danville-
SanRamon News. March 6, 2018. 

54 Andrew Caplan. “Gainesville’s self-driving shuttle rollout delayed.” The Gainesville Sun. April 3, 
2018. 

55 Andrew Caplan. “City’s self-driving shuttle launch delayed.” The Gainesville Sun. April 3, 2018. 
56 Transdev. Media Statement: Statement Regarding School Shuttle Pilot at Babcock Ranch, Near 

Fort Meyers, FL. October 22, 2018. 
57 NHTSA Press Release: NHTSA directs driverless shuttle to stop transporting school children 

in Florida. October 9, 2018. 
58 Shaun Courtney. “Self-driving Shuttles Hit Brakes as Federal Agency Reviews Risks.” October 

24, 2018. 
59 Ray Wert. “Local Motors Rally Fighter: The First-Ever Creative Commons Car.” Jalopnik. 

November 6, 2009. 

https://www.danvillesanramon.com/news/2018/03/06/autonomous-vehicles-now-being-tested-on-san-ramon-streets
https://www.danvillesanramon.com/news/2018/03/06/autonomous-vehicles-now-being-tested-on-san-ramon-streets
https://www.gainesville.com/news/20180403/gainesvilles-self-driving-shuttle-rollout-delayed
https://www.gainesville.com/news/20180403/gainesvilles-self-driving-shuttle-rollout-delayed
https://www.gainesville.com/news/20180817/citys-self-driving-shuttle-launch-delayed
https://www.transdevna.com/news/2018/10/22/statement-regarding-school-shuttle-pilot/
https://www.transdevna.com/news/2018/10/22/statement-regarding-school-shuttle-pilot/
https://www.nhtsa.gov/press-releases/nhtsa-directs-driverless-shuttle-stop-transporting-school-children-florida
https://www.nhtsa.gov/press-releases/nhtsa-directs-driverless-shuttle-stop-transporting-school-children-florida
https://about.bgov.com/blog/self-driving-shuttles-hit-brakes/
https://about.bgov.com/blog/self-driving-shuttles-hit-brakes/
https://jalopnik.com/5398864/local-motors-rally-fighter-the-first-ever-creative-commons-car
https://jalopnik.com/5398864/local-motors-rally-fighter-the-first-ever-creative-commons-car
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in 2018, LM Industries. LM Industries has been described by CEO John B. 

Rogers Jr. as similar to Amazon, but of making things rather than ordering things.60 

THE VEHICLE 

The Local Motors shuttle is called Olli. Olli is an 8-passenger electric shuttle, 

weighing in at 5,850 lbs. and a top speed of 25 mph. One of Olli’s most 

distinctive features is that it talks! Olli has embedded cognitive artificial 

intelligence from IBM’s Watson to “improve passenger experience and allow 

natural interaction with the vehicle.” Watson’s, natural language classifier and 

speech-to-text capabilities allow passengers to interact conversationally with 

Olli.61 

Local Motors emphasizes that Olli was designed to allow for highly-accessible 

mobility. In addition to a wheelchair ramp, there are efforts to allow passengers 

to interact with Olli via sign language.62 

Watson is embedded in Olli only for 

passenger interaction; it is not involved in 

vehicle control. The automated driving 

system is provided by Meridian 

Autonomous, Inc. Olli follows pre-

programmed paths pre-mapped with lidar. 

Lidar, radar, and cameras are used for 

localization, navigation, and obstacle 

detection.63 

TESTING AND TRIAL DEPLOYMENTS 

Olli has not yet been put into service for extended demonstrations as of 

November 2018. While Olli has been introduced to the public through various 

conferences and special events, all demos appear to have been very short-term (a 

few days at most), and very controlled—either on closed sections of road or 

                                                 

60 Stephen Edelstein. “LM Industries works with U.S. Marines, others to become Amazon of 
manufacturing.” Digital Trends. June 20, 2018. 

61 Ingrid Lunden. “IBM’s Watson makes move into self-driving cars with Olli, a minibus from 
Local Motors.” Tech Crunch. June 16, 2016. 

62 Ben Fox Rubin. “This self-driving shuttle puts accessibility first.” cnet. January 22, 2018. 
63 Jonathan Garrett, Product Manager, Local Motors. “How Meridian puts the drive in self-

driving Olli.” August 11, 2016. 

FIGURE 24: LOCAL MOTORS OLLI 
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within a coned-off parking lot. It is difficult to gauge the capability of the 

automated driving system based on what has been publically demonstrated. 

Olli’s first extended demonstration may come as a result of the Local Motors 

Olli Fleet Challenge. Local Motors has issued an RFP-like challenge to public 

and private entities near Phoenix and Sacramento to work directly with Local 

Motors to deploy a test fleet of Olli Shuttles.64 In December 2018, the fleet 

challenge was expanded to Washington D.C.65 Local Motors also recently 

announced a partnership with Goodyear to test the effects of vehicle automation 

on tires using the Olli.66 

5.6 DRIVE.AI 

Drive.AI was founded in 2015 by a group from Stanford University’s AI lab. 

According to CrunchBase, the startup has raised over $90 million in funding.67 

The chair of Drive.AI’s Board is Andrew Ng, a well-known figure in artificial 

intelligence. Ng attracted some attention in an interview when he noted that 

those who share the streets and sidewalks with automated vehicles are part of the 

safety equation. He continued, “We should partner with the government to ask 

people to be lawful and considerate.”68 

THE VEHICLE 

Unlike many other shuttle companies that have designed a driverless shuttle de 

novo, Drive.AI retrofits an automated driving system into a Nissan NV full-size 

van. So long as the vehicles are not modified in such a way as to take them out of 

federal safety standard compliance, they can be legally operated (with an operator 

in the driver’s seat) in most states without additional approval.69 However, 

Drice.AI has been working in close coordination with public officials. 

The Drive.AI van’s most notable feature is likely the four large LED screens. 

These are designed to communicate the vehicles’ intentions to, and expectations 

                                                 

64 https://launchforth.io/blog/post/why-is-the-autonomy-now-olli-fleet-challenge-
different/2637/ accessed November 2018. 

65 Katie Przyk. “LM expands autonomous shuttle challenge to DC area.” Smart Cities Dive. 
December 30, 2018. 

66 Rubber and Plastics News Staff. “Goodyear, Local Motors partner for autonomous vehicle tire 
tests.” Rubber and Plastics News. February 14, 2019. 

67 https://www.crunchbase.com/organization/drive-ai#section-overview accessed November 
2018. 

68 Rodney Brooks. “Bothersome Bystanders and Self Driving Cars.” July 4, 2018. 
69 CAR research. Potential exceptions include CA, MI, and TN. 

https://launchforth.io/blog/post/why-is-the-autonomy-now-olli-fleet-challenge-different/2637/
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of, pedestrians and other road users. The automated driving system gathers 

information from ten cameras, four lidars, and a radar system. The core decision 

algorithm is developed in-house.70  

The Drive.AI automation system includes a platform for remote communication 

and limited operation by connection to an operations center. The remote 

operations feature is called Telechoice.71 

The Nissan vans could potentially handle a much broader operational domain, as 

the base vehicle is fully certified and capable of highway operation. Considering 

this, Drive.AI seems more similar to a level 4 geofenced taxi company like 

Waymo than a shuttle provider. However, as Drive.AI’s focus thus far has been 

on providing low-speed shuttle service on limited routes, they are included here. 

 
FIGURE 25: THE DRIVE.AI SHUTTLE VAN IS FITTED WITH FOUR LED SCREENS TO COMMUNICATE WITH 

OTHER ROAD USERS, ESPECIALLY PEDESTRIANS.72 

 

TESTING AND TRIAL DEPLOYMENTS 

In July 2018, Drive AI announced a pilot in HALL Business Park in Frisco, 

TX—a suburb of Dallas. The service is available for free to employees of 

businesses located in HALL Park weekdays from 10:00 am to 7:00 pm. The 

                                                 

70 Andrew J. Hawkins. “The self-driving cars hitting the road in Texas today are unlike any we’ve 
seen before.” The Verge. July 30, 2018. 

71 Kristen Korosec. “Drive.ai’s self-driving vehicle service is now live in Texas.” Tech Crunch. July 
30, 2018. 

72 Image source: note 70. 
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shuttle can be summoned on-demand at various points around a two-mile loop 

via a mobile app.73 The CEO of Drive.AI set a goal to remove the safety driver 

from the vehicle before the end of the six-month pilot;74 this did not happen. 

A second trial deployment is underway in Arlington, Texas. Arlington leveraged a 

federal $343,000 Congestion Mitigation and Air Quality Improvement (CMAQ) 

grant to contract with Drive.AI to operate three shuttles around the sports 

district, connecting Globe Life Park (where the Rangers play) and AT&T 

Stadium (where the Cowboys play) with surrounding surface parking lots. The 

one-year contract includes provisions for expansion and extension.75 The shuttles 

can be hailed via a mobile app or kiosks at select locations.76 

Recent reporting suggests Drive.AI is looking to be acquired.77 

5.7 NEXT FUTURE TRANSPORTATION 

Next Future Transportation, Inc. was founded in 2015 and is based in San Jose, 

CA. 

THE VEHICLE 

The Next Future Transportation vision is based on “swarms of modular self-

driving vehicles.” According to Next, “each module can drive itself, join and 

detach other modules even while in motion, on every regular road. When joined, 

they create an “open space bus-like area among modules, which allows 

passengers to stand and walk from one module to another.”78  

The shuttles are said to weigh 3,300 lbs. and are capable of speeds of 50 mph 

(though it is not clear if the existing prototypes reflect these specifications). Each 

pod has a maximum capacity of ten passengers, with seating for six and standing-

room for four.79 

                                                 

73 Drive.ai. Frisco, Texas. https://www.drive.ai/frisco-texas/ accessed November 2018. 
74 Ibid note 70 
75 Skip Descant. “Texas City Partners with Drive.AI to Bring Autonomous Shuttles into the 

Fold.” Govtech.com. August 23, 2018. 
76 Kyle Wiggers. “Drive.ai’s self-driving car opens to all in Arlington, Texas.” Venture Beat. 

October 19, 2018. 
77 Jon Fingas. “Self-driving vehicle startup Drive.AI may be looking for a buyer.” Engadget. March 

3, 2019. 
78 http://www.next-future-mobility.com/ accessed November 2018. 
79 Ibid. 
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FIGURE 26: NEXT FUTURE TRANSPORTATION ENVISIONS A TRANSPORTATION SYSTEM 

CONSISTING OF SWARMING MODULAR PODS.80 

TESTING AND TRIAL DEPLOYMENTS 

At this time, only one demonstration of the Next Future pods has been 

identified. Early in 2018, two full-scale prototype vehicles were displayed in 

Dubai. It is not clear if these prototypes were fully functional. The Roads and 

Transport Authority (RTA) of Dubai has signed an agreement with Next Future 

to supply autonomous pods to assess the potential for a pilot deployment.81 RTA 

officials have allocated $410,000 toward further assessment and evaluation of the 

technology.82 

5.8 OPTIMUS RIDE 

Optimus Ride, founded in 2015 by a group out of Massachusetts Technical 

Institute (MIT), markets their driving automation technology as “designed to 

provide mobility services in the most efficient way,” including highly adaptable 

hardware and software.83 According to Crunchbase, Optimus Ride has raised 

about $25 million in funding.84 

                                                 

80 Ibid. 
81 The National. “Autonomous pods the future of city driving.” May 15, 2018. 
82 Damian Radcliff. “Driverless air taxis, drones, pods: Dubai puts future tech at heart of 

transportation.” ZDNet.  January 23, 2019. 
83 https://www.optimusride.com/ accessed November 2018. 
84 https://www.crunchbase.com/organization/optimus-ride#section-overview accessed 

November 2018. 
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THE VEHICLE 

Optimus Ride claims to be capable of integrating their automated driving 

platform into any vehicle type.85 Thus far, Optimus has used Polaris GEM 

electric low-speed vehicles to demonstrate their automated driving system. 

Optimus Ride has used both the 4-passenger GEM e4, weighing 1,350 lbs, and 

the 6-passenger GEM e6, weighing 1,700 lbs.86 Both models top out at a speed 

of 25 mph and are federally classified and certified as low-speed vehicles—legal 

in most states to operate on roads with a 35 mph or lower speed limit.87 In 

November 2018, Optimus Ride announced that its existing fleet of test vehicles 

would be upgraded to incorporate Nvidia’s new Drive AGX Xavier processor.88, 

89 

 
FIGURE 27: OPTIMUS RIDE USES POLARIS GEM ELECTRIC VEHICLES TO DEVELOP ITS AUTOMATED DRIVING 

SOFTWARE. 

TESTING AND TRIAL DEPLOYMENTS 

Optimus Ride has been testing and demonstrating vehicles in and around 

Boston90 In February 2019, Optimus announced plans to deploy their self-

driving shuttles in a small, mixed-use development project in Reston, VA, but 

those vehicles will not be operational until later in 2019.91 

                                                 

85 https://www.optimusride.com/ accessed November 2018. 
86 Ibid. 
87 The GEM e6 is also used by May Mobility. 
88 Kyle Wiggers. “Optimus Ride taps Nvidia for its level 4 autonomous cars.”  
89 Nvidia is an investor in Optimus Ride. 
90 Adam Vaccaro. “City wants companies to stop self-driving car tests in Seaport.” The Boston 

Globe.March 19, 2018. 
91 Andrew J. Hawkins. “Another self-driving car startup is starting small, and that’s a good thing.” 

The Verge. February 7, 2019. 

https://www.optimusride.com/
https://www.theverge.com/2019/2/7/18214536/optimus-ride-self-driving-cars-robot-taxi-brookfield-virginia
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5.9 SINGAPORE TECHNOLOGIES (ST) ENGINEERING 

ST Engineering is an established global 

technology company with an $8 billion 

market cap, founded in Singapore in 1967.92  

THE VEHICLE 

A relatively minor project within ST 

Engineering is the development of an 

autonomous bus. Two versions of the bus 

are under development, a 15-passenger 

shuttle, and a 22-passenger mini-bus.  

TESTING AND TRIAL DEPLOYMENTS 

A public trial of the bus is scheduled to begin in 2019 in Sentosa, an island resort 

off Singapore’s south coast.93  

5.10 SENSIBLE 4 

Sensible 4, headquartered in Helsinki, Finland, was founded in 2017 with a plan 

to build autonomous vehicles able to operate in all weather conditions—

particularly winter.94 

THE VEHICLE 

Sensible 4 initially developed their 

technology using a Renault Twizzy—a single 

passenger electric vehicle. More recently, 

they have partnered with Muji—a Japanese 

retail and design brand—to create the 

sixteen-passenger all-weather shuttle, 

Gacha.95  

                                                 

92 https://www.forbes.com/companies/st-engineering/#7cc4a16f514b accessed 2018. 
93 https://www.stengg.com/en/innovation/driving-into-the-future-with-autonomous-buses/ 

accessed November 2018. 
94 Helsinki Business Hub. “MUJI and Sensible 4 Created Gacha – The First Autonomous Shuttle 

Bus in the World for All Weather Conditions.”  
95 Helsinki Business Hub. “MUJI and Sensible 4 Created Gacha – The First Autonomous Shuttle 

Bus in the World for All Weather Conditions.”  

FIGURE 29: SENISIBLE 4 GACHA 

FIGURE 28: ST ENGINEERING 22-

PASSENGER AUTONOMOUS BUS 

https://www.forbes.com/companies/st-engineering/#7cc4a16f514b
https://www.stengg.com/en/innovation/driving-into-the-future-with-autonomous-buses/
https://www.helsinkibusinesshub.fi/muji-sensible4-created-gacha-autonomous-shuttle-bus/
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https://www.helsinkibusinesshub.fi/muji-sensible4-created-gacha-autonomous-shuttle-bus/
https://www.helsinkibusinesshub.fi/muji-sensible4-created-gacha-autonomous-shuttle-bus/
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TESTING AND TRIAL DEPLOYMENTS 

The Gacha shuttle is scheduled to begin road trials in Finland in spring 2019.96 

5.11 AURO (RIDECELL) 

Auro Robotics was founded in 2013 by researchers from Indian Institutes of 

Technology and Carnegie Mellon University. Auro was acquired in 2017 by 

Ridecell—a mobility-as-a-service provider. The acquisition was all-stock and 

valued Auro at about $20 million.97  

Ridecell itself was founded in 2009 and has grown with the help of investment 

from companies like Cox Automotive, Penske, BMW iVentures, and Denso.98 

According to Crunchbase, Ridecell has raised nearly $74 million, nearly $60 

million of this in 2018.99 

THE VEHICLE 

Auro conducts field testing of 

their automated driving system by 

fitting it to Polaris GEM low-

speed electric vehicles. They have 

also instrumented at least one 

Ford Fusion.  

TESTING AND TRIAL 

DEPLOYMENTS 

Auro began R&D on their automated driving system on the University of Santa 

Clara campus beginning in 2016.100 Ridecell has not known to have conducted 

further public testing or demonstrations but has recently been licensed to 

conduct testing on public roads in California.101 

                                                 

96 Helsinki Business Hub. “MUJI and Sensible 4 Created Gacha – The First Autonomous Shuttle 
Bus in the World for All Weather Conditions.”  

97 James Ayre. “Ridecell Acquires Auro, Launching Ridecell Autonomous Operations Platform.” 
Clean Technical. October 21, 2017. 

98 PR Newswire. “Ridecell closes Series B Funding Round of $28.61 Million.” May 31, 2018. 
99 https://www.crunchbase.com/organization/ridecell#section-funding-rounds accessed 

November 2018. 
100 Paul Lewis, Greg Rogers, and Stanford Turner. “Adapting and Adopting: States and 

Automated Vehicles.” Eno Center for Transportation. June 1, 2017. 
101 Ridecell, Press Release: Ridecell Autonomous Vehicles Drive onto Public Roads. October 23, 

2018. 

FIGURE 30: RIDECELL (AURO) USES THE 

POLARIS GEM E4 AS A DEVELOPMENT 

PLATFORM. 
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5.12 COAST AUTONOMOUS 

Coast Autonomous, headquartered in Pasadena, CA, is developing low-speed 

autonomous shuttles for mobility in campus and urban settings.102, 103 

THE VEHICLE 

Coast offers an upfitted automated golf cart for trial deployment, but its most 

promising effort is the Coast P-1 shuttle, a low-speed (25 mph) prototype electric 

vehicle with a 20-passenger capacity (14 seated + 6 standing).  

TESTING AND TRIAL DEPLOYMENTS 

The Coast Autonomous website claims 63 trials have been conducted, serving 

120,000 passengers, though details are not readily available for most of these 

events.104 CAR research was unable to identify any descriptions of Coast 

demonstrations that allow insight into the capability of the automated driving 

system. 

In November 2017, several 

sources reported that Coast would 

be supplying shuttles for an 

extended pilot in Tampa Bay, 

Florida, beginning January 2018.105 

However, research was unable to 

confirm this occurred.  

Demonstrating a focus on safety, 

Coast recently recruited race-car 

drivers to advise regarding risk 

management.106 

In collaboration with the 

University of South Florida, Coast began its first trial in February 2019 featuring 

                                                 

102 https://coastautonomous.com/  
103 Research indicates Coast was founded in 2012 but this has not been confirmed.  
104 https://coastautonomous.com/ accessed November 2018. 
105 E.g., Pasadena Business Now. “Pasadena Company debuts driverless shuttle in Florida.” 

November 14, 2017.  
106 Dominik Wilde. “Allan McNish and Dario Franchitti are helping COAST get things off the 

ground.” Motor1. November 21, 2018. 

FIGURE 31: COAST AUTONOMOUS P-1 SHUTTLE 

ON DISPLAY AT TAMPA’S MUSEUM OF SCIENCE 

AND INDUSTRY (MOSI) 

https://coastautonomous.com/
https://coastautonomous.com/
http://www.pasadenanow.com/main/pasadena-company-debuts-driverless-shuttle-in-florida/#.W_7mw2hKjcs
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https://uk.motor1.com/news/276803/mcnish-franchitti-join-coast-autonomous/
https://uk.motor1.com/news/276803/mcnish-franchitti-join-coast-autonomous/
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their P-1 Shuttle.107 It provides rides to university employees and students along a 

walkway between the university library and campus recreation center, though the 

actual distance of that route is unclear. 

5.13 MOIA (VW) 

MOIA is wholly-owned by the Volkswagen Group, launched in December 2016 

to provide solutions and services for urban mobility. MOIA is VW’s in-house 

R&D group for new mobility services like ridehailing and ride-pooling.108  

MOIA has partnered with Aurora, the California startup founded by Chris 

Urmson—former head of Google’s self-driving car program.109 Volkswagen’s 

Strategy 2025 plan calls for VW to “bring highly automated driving functions to 

market as a core competency from 2021.”110 

THE VEHICLE 

MOIA has designed a six-passenger electric van for ride-pooling services.111 

MOIA has suggested that this platform could be an initial focus to fit with an 

automated driving system, and that other cars will be developed to work with 

automation and ridesharing applications.112  

TESTING AND TRIAL DEPLOYMENTS 

MOIA’s partner Aurora has been actively testing and developing automated 

driving technology in Palo Alto and Pittsburgh.113 Moreover, according to 

CleanTechnica, MOIA is completing a 10-vehicle trial in Hamburg, Germany, 

and plans to deploy 100 vehicles in April.114 

                                                 

107 GlobalNewswire. “USF Hosts Its First Ever Autonomous Vehicle Demonstration.” 
GlobalNewswire. February 13, 2019. 

108 https://www.volkswagenag.com/en/brands-and-models/moia.html  
109 Sam Sheehan. “Volkswagen confirms Moia EV will be first with Aurora driverless tech.”  
110 Volkswagen Strategy 2025 
111 Chris Randall. “Hamburg’s MOIA to put 500 shuttles on the road by 2020.” Electrive.com. June 

7, 2018. 
112 Christopher Rauwald. “Volkswagen mobility unit CEO says self-driving cars core to plan.” 

Automotive News. June 26, 2018. 
113 https://aurora.tech/  
114 Zachary Shahan. “VW’s MOIA Electric Shuttle Service Goes Live In 2 Months.” CleanTechnia. 

February 14, 2019. 
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http://www.autonews.com/article/20180626/MOBILITY/180629847/vw-mobility-moia-autonomous-technology
http://www.autonews.com/article/20180626/MOBILITY/180629847/vw-mobility-moia-autonomous-technology
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5.14 OXBOTICA 

Oxbotica was founded in 2014 by researchers from Oxford University and is 

headquartered in Oxford, England. It recently closed its initial funding round, 

netting about $17 million USD.115 

THE VEHICLE 

Oxbotica offers a platform-agnostic automated driving system called Selenium. 

Selenium can be customized for many applications and has been featured in low-

speed shuttles. Recently, Oxbotica has outfitted three Ford Fusions with its 

Selenium ADS and is researching data sharing between vehicles and external 

systems.116 

One key feature of Oxbotica’s research is the emphasis on stereo cameras for 

localization and obstacle detection, as opposed to higher-cost lidar.117 

TESTING AND TRIAL DEPLOYMENTS 

Oxbotica’s Selenium automated driving system has been adapted to various 

vehicles developed in university and government research projects. The projects 

identified were typically short-term demonstrations requiring a safety driver. 

One fairly significant project was the EU-funded GATEway project. This project 

featured a low-speed shuttle controlled by Selenium on a mixed-use path used by 

pedestrians and bikers.118 Oxbotica also supplied a 2-passenger demonstration 

vehicle for a 2016 demonstration in Milton Keynes as part of the UK Autodrive 

project.119 

Oxbotica has partnered with taxi operator Addison Lee with ambition to deploy 

driverless taxis in London in 2021.120 

                                                 

115 Hannah Boland. “Oxbotica to double workforce after raising £14m in first funding round.” 
The Telegraph. September 19, 2018. 

116 Jamie Condliffe. “One way to get self-driving cars on the road faster: let insurers control 
them.” MIT Technology Review. April 30, 2018. 

117 Kristen Hall-Geisler. “Oxbotica's Software For Self-Driving Cars Doesn't Need GPS Signal.” 
Popular Science. August 18, 2016. 

118 GATEway. “The GATEway project announces the next phase of driverless pod trials.” 
August 9, 2017. 

119 Catapult Transport Systems. Self-Driving Pods. https://ts.catapult.org.uk/innovation-
centre/cav/cav-projects-at-the-tsc/self-driving-pods/ accessed November 2018. 

120 Matthew Field and Joseph Archer. “Oxbotica plots London driverless taxi service by 2021 in 
deal with Addison Lee.” The Telegraph. October 22, 2018. 
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5.15 AURRIGO (RDM GROUP) 

Aurrigo was founded in 2017 as a division of RDM Group, a UK-based 

automotive and technology supplier. Aurrigo is headquartered in Coventry, with 

offices in Adelaide, Australia; Houston, Texas; and Ottawa, Ontario.121 Aurrigo is 

reported to employ nearly 100 people (not including its parent company, 

RDM).122 Aurrigo’s automated vehicle technology has been in development since 

at least 2014 when RDM was awarded a contract to manufacture a small fleet of 

two-passenger electric pod vehicles for a UK-funded research project (LUTZ 

Pathfinder).123 

THE VEHICLE 

Aurrigo’s Pod Zero has evolved from the original version manufactured by 

RDM. RDM’s original vehicles used controls software from Oxford University’s 

Robotics Department. The current generation of Pod Zeros uses software 

developed in-house by Aurrigo.124  

Pod Zero can be built in two- or four –passenger variations. The four-passenger 

version is wheelchair accessible. Top speed of each is about 15 mph.125 The pods 

are available for commercial sale. Price estimates range from about $50,000 to 

$80,000 USD depending on two or four-passenger model and customer 

specifications.126  

Aurrigo is in the process of developing a 10-15 passenger shuttle for deployment 

on a guided busway in Cambridge. A £3.2 million ($4 million USD) grant was 

provided to fund the effort.127 

                                                 

121 https://aurrigo.com/  
122 Production Engineering Solutions. “Aurrigo targets £900m market after first autonomous 

vehicle demo.” October 10, 2018. 
123 ARB Staff. “RDM Group wins self-driving vehicle manufacture contract.” May 15, 2014. 
124 Aurrigo Pod Zero Brochure.  
125 Production Engineering Solutions. “Aurrigo targets £900m market after first autonomous 

vehicle demo.” October 10, 2018. 
126 Price estimate based on estimate included in 2018 Cambridge Autonomous Vehicle Feasibility 

Study. 
127 New Mobility. Weekly Roundup: “Aurrigo named lead partner in £3.2m autonomous shuttle 

project.” February 27, 2018. 
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https://aurrigo.com/wp-content/uploads/2018/07/Aurrigo-Podzero-Brochure-1807.pdf
https://www.pesmedia.com/aurrigo-first-autonomous-vehicle-demo/
https://www.pesmedia.com/aurrigo-first-autonomous-vehicle-demo/
https://www.connectingcambridgeshire.co.uk/wp-content/uploads/2018/07/Cambridge-Autonomous-Vehicle-Study.pdf
https://www.connectingcambridgeshire.co.uk/wp-content/uploads/2018/07/Cambridge-Autonomous-Vehicle-Study.pdf
https://www.newmobility.global/autonomous/aurrigo-named-lead-partner-3-2m-autonomous-shuttle-project/
https://www.newmobility.global/autonomous/aurrigo-named-lead-partner-3-2m-autonomous-shuttle-project/


LOW SPEED SHUTTLES 

MICHIGAN DEPARTMENT OF TRANSPORTATION AND CENTER FOR AUTOMOTIVE RESEARCH 88 

 

FIGURE 32: AURRIGO POD ZEROS DEPLOYED IN THE UK AUTODRIVE PROJECT.128 

TESTING AND TRIAL DEPLOYMENTS 

UK Autodrive is a three-year 

project trialing automated and 

connected vehicle technology 

on the streets of Milton 

Keynes and Coventry. In May 

2018, Aurrigo delivered ten 

four-passenger Pod Zeros for 

public testing in Milton 

Keynes. A press report from 

May 2018 stated that the goal 

was to accept public 

passengers by 2018.129 It does 

not appear that passengers 

were ever accepted or to what 

extent the pods were tested in 

public areas; an October 2018 

press report anticipated a one-day event featuring the vehicles, described as “the 

first demonstration outside Coventry Transport Museum,” the “peak of the UK 

Autodrive project.”130 Additionally, one of the UK Autodrive project partners, 

                                                 

128 Production Engineering Solutions. “Aurrigo targets £900m market after first autonomous 
vehicle demo.” October 10, 2018. 

129 Product Engineering Services. “UK’s first driverless pods arrive in Milton Keynes.” May 18, 
2108. 

130 Maddy White. “Aurrigo leads world’s first autonomous vehicle demo.” The Manufacturer. 
October 10, 2018. 

FIGURE 33: AURRIGO PARTNERED WITH JLR AS 

PART OF THE UK AUTODRIVE PROJECT TO 

RESEARCH INTERACTION BETWEEN 

ANTHROPOMORPHIZED POD ZEROS AND 

PEDESTRIANS. 
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Transport Systems Catapult, reported that an Oxbotica-supplied automated pod 

car completed a similar demonstration in October 2016.131 

As part of the UK Autodrive project, Aurrigo worked with Jaguar Land Rover 

(JLR) to understand how humans might interact with driverless pods. This 

research involved fitting giant eyes onto a Pod Zero and observing interactions 

with human test subjects in a laboratory environment (Figure 33).132  

Aurrigo was funded by Innovate 

UK133 to experiment with 

operating Pod Zeros on an 

existing guided busway in 

Cambridge, UK. These trials did 

not include passengers (except 

for attendants in the vehicle to 

ensure safety). The project was 

intended to support a feasibility 

study to augment an existing bus 

service with driverless shuttles.134 

Even before the feasibility study 

was complete, Aurrigo was 

awarded a grant of $4 million to 

design and build a fleet of six 

large automated minibuses (10-15 passengers) to augment the existing bus 

service by operating after regular service hours on the guided busway.135 

5.16 FUSION PROCESSING 

Fusion Processing was founded in 2012 to supply advanced sensing and 

processing technology to the automotive and transportation industry.136 The 

company is based in Bristol, UK, and offers traffic-sensing and driver-assistance 

                                                 

131 Catapult Transport Systems. Self Driving Pods. https://ts.catapult.org.uk/innovation-
centre/cav/cav-projects-at-the-tsc/self-driving-pods/ accessed November 2018. 

132 JLR. “Jaguar Land Rover’s Virtual Eyes Look at Trust in Self-driving Cars.” August 27, 2018. 
133 https://www.gov.uk/government/organisations/innovate-uk#content accessed November 

2018. 
134 2018 Cambridge Autonomous Vehicle Feasibility Study 
135 New Mobility. Weekly Roundup: “Aurrigo named lead partner in £3.2m autonomous shuttle 

project.” February 27, 2018. 
136 John Kennedy. “17 brilliant Bristol start-ups to watch.” Siliconrepublic. February 22, 2018. 

FIGURE 34: AURRIGO IS IN THE PROCESS OF 

DESIGNING AND MANUFACTURING AN 

AUTONOMOUS MINI-BUS FOR 2020 DEPLOYMENT. 
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products in addition to its autonomous vehicle sensing and control system, 

CAVstar.137 

THE VEHICLE 

Fusion Processing does not design or manufacture vehicles. The CAVstar 

automated driving system, including radar, cameras, processing and control 

software is intended to be adaptable to any vehicle.138 

TESTING AND TRIAL DEPLOYMENTS 

Fusion Processing’s CAVstar ADS has been installed on vehicles for research 

projects in the UK, including GATEway, and Venturer. The GATEway final 

report states that four pods controlled by Fusion Processing software ran for 

2,300 miles on the Greenwich peninsula, including providing demo rides to 320 

members of the public.139  

Reporting in mid-2018 confirmed that CAVstar would be installed on busses in 

partnership with transit operator, Stagecoach.140 There are plans to use the busses 

to ferry passengers across a bridge in 2019.141 

5.17 BAIDU 

Baidu is often referred to as ‘the Google of China.’ The Beijing company was 

founded in 2000 to become one of the world’s largest internet companies with a 

market capitalization of about $65 billion USD.142 Baidu began exploring 

investments in automated vehicle technology around 2012 and began on-road 

testing of an automated driving system in 2016 with hopes to launch a 

commercial service in 2018.143, 144 Baidu did begin on-road tests in California in 

                                                 

137 http://www.fusionproc.com/ accessed November 2018. 
138 http://www.fusionproc.com/cavstartm/ accessed November 2018. 
139 GATEway (Greenwich Automated Transport Environment) “This is Just the Beginning: 

Positioning the UK at the forefront of automated mobility.” June 2018. 
140 Stagecoach Group. Press release: “Stagecoach trials UK’s first full-sized driverless bus.” July 

23, 2018. 
141 Ian Morris. “Driverless busses will take passengers across Scottish bridge in new trial.”  Mirror. 

November 23, 2018. 
142 Google Finance, accessed December 2018. 
143 Lai Zhaonan. “Baidu is expected to launch products in China in 2018 to test self-driving cars 

in the United States.” China Times. March 18, 2016. 
144 Mike Ramsey. “Baidu to Test Drive Autonomous Cars in the U.S.” The Wall Street Journal. 

March 16, 2016. 
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2016 145 but has not launched any commercial product or service as of December 

2018. 

THE VEHICLE 

Baidu continues to test and develop its automated driving technology in 

passenger cars, even partnering with OEMs such as Volvo146 and Ford.147  

 

FIGURE 35: OVER 100 BAIDU APOLONG SHUTTLES HAVE BEEN PRODUCED AT THE 

KING LONG MANUFACTURING FACILITY148 

Baidu’s near-term deployment aspirations have turned in the direction of 

autonomous shuttles. In July 2018, Baidu announced the production of the 100th 

14-passenger shuttle (eight seats plus standing-room for six), called Apolong. 

The Apolong shuttles have a reported top speed of 37 mph,149 but are expected 

to be software-limited to 25 mph.150 They are manufactured to Baidu 

specifications by King Long United Automotive Industry Co.151 

                                                 

145 Frank Hersey. “Baidu’s autonomous cars have to be taken over by humans every 41 miles.” 
Technode. May 2, 2018. 

146 Jay Ramey. “Volvo Teams Up with Baidu for Autonomous Cars.” Auto Week. November 6, 
2018. 

147 Martin Aguilar. “Ford, Baidu Team Up for Autonomous Vehicle Testing.” Carmudi Insider. 
November 12, 2018. 

148 Image source: Xinhua. “Baidu’s self-driving bus begins mass production.” Xinhua Net. July 4, 
2018. 

149 Chelsey Cheng (AFP). “Chinese firm mass produces driverless minibus: Unmanned electric 
vehicle can carry 14 passengers and will be rolled out in tourist spots and airports.” Daily Mail. 
July 4, 2018. 

150 Xinhua. “Baidu’s self-driving bus begins mass production.” Xinhua Net. July 4, 2018. 
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All of Baidu’s automated driving projects utilize Baidu’s open-source driving 

automation software, Apollo. Project Apollo was announced in April 2017 and 

has since attracted the involvement of over 100 partners, many of whom are top 

industry suppliers and manufacturers.152 

TESTING AND TRIAL DEPLOYMENTS 

Baidu has been testing its automated driving technology on public roads in 

California and China since 2016 using modified passenger vehicles. 

The first public demonstrations of the Apollo shuttle began in October 2018 in 

Longlingshan Park in Wuhan, the capital city of Hubei province. The shuttles, 

overseen by safety operators, were tested on a three-mile route at speeds under 

ten mph.153 In November 2018, a three-week demonstration began in Haidian 

Technology Park in Beijing. Members of the public have the opportunity to 

experience the shuttle during this demo.154 

Baidu has stated that the shuttles are to be put into commercial operation in 

several Chinese cities, including Beijing, Xiongan New Area, Shenzhen, Pingtan, 

and Wuhan. Additionally, ten busses are to be shipped to Japan in 2019 as part 

of a partnership with Softbank and King Long.155  

5.18 CYNGN 

CYNGN was founded in Menlo Park, CA in 2013 as Cyanogen Inc. The 

company raised over $100 million to develop an open-source operating system 

for Android devices. After failing to gain much traction competing with Android 

and IoS operating systems, Cyngn began a substantial restructuring in 2016, 

losing both cofounders and downsizing from about 150 employees to around 

15.156 

In early 2017, Cyngn was pitching a plan to investors to convert construction 

equipment such as loaders and excavators into autonomous robots. This 
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direction apparently did not catch much traction, as by the end of 2017 the 

company had again shifted strategies.157  

Cyngn’s current focus is “applied autonomy.” It is developing a level 4 

automated driving system “for geo-fenced public and private environments is 

cost-effective, modular and broadly applicable.”158 

THE VEHICLE 

Cyngn’s website features a video demonstrating a variety of research vehicles 

including a shuttle that appears to seat ten passengers (including a safety 

driver).159 

 
FIGURE 36: CYNGN’S RESEARCH VEHICLES INCLUDE AT LEAST TWO AUTONOMOUS SHUTTLES.160 

TESTING AND TRIAL DEPLOYMENTS 

Cyngn received an on-road testing permit in California in late 2017. The video 

featured on Cyngn’s website does appear to document some testing on public 

roads. Cyngn’s initial regulatory reporting documentation is due to the California 

DMV on Jan 1, 2019. 
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