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Automated Shuttles

• Low-speed, ~15 mph
• Operator on board
• Follow strict path, no 

deviations
• Pre-mapped route
• Needs differential 

GPS, lane markings, 
waypoints
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Major US Deployments as of September 2018
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Deployments in Virginia

• Crozet 
• Virginia Tech, Blacksburg
• Reston
• Joint Base Myer-Henderson 

Hall, Arlington (Phase 1 
completed)

• Fairfax County, Dunn Loring 
Metro (planned)
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VDOT 
Supporting



Joint Base Myer-Henderson Hall 

• Olli by Local Motors
• Phased 1, base 

roads with traffic
• Tailgating and 

aggressive driving 
were challenges

• Phase 2 planned on 
public roads, connect 
to Pentagon Metro
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Fairfax County – Dunn Loring Metro
• “Relay” EZ10 by 

EasyMile
• 3 passenger limit
• Service between 

Mosaic District and 
Dunn Loring Metro 
– 10am-2pm, M-Th
– 2.3 mile loop

• Operational as of 
October 22 6
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VDOT Signal Support

• Problem:
– Shuttle top speed is 12 mph
– Crossing Lee Highway requires 17 seconds
– Yellow + Red clearance time = 6.0 seconds
– Vehicle needs 11 s of green

• Solution: 
– Transit signal priority, vehicle requests 15 seconds of 

green
– Signal transmits remaining green time to shuttle 

operator using dedicated short-range communications
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Other VDOT Support

• Pavement markings (needed for vehicle 
localization)

• Additional warning / regulatory signage
• Tree trimming (interferes with vehicle 

sensors)
• Grass trimming
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Multi-Agency Effort

• VDRPT – $250k grant 
• EasyMile – vehicle manufacturer
• Transdev – shuttle operator 
• Fairfax County – $50k match and coordination
• VDOT – signal and signage support
• VTRC – coordination and research support
• VTTI – data collection and research
• George Mason – Research surveys
• Edens – Owner of Mosaic, site support
• WMATA – Dunn Loring site support
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Regulatory Agency Involvement

• Department of Motor Vehicles
– Registration

• Virginia State Police
– Safety inspection

• Local jurisdictions
– Markings
– Signs
– Signals

• National Highway Traffic Safety Administration 
– Shuttle compliance with Federal Motor Vehicle Safety Standards
– Continued monitoring
– Vehicle import
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Next Steps

• Shuttle to operate for one year
• Virginia Tech Transportation Institute under contract to 

study shuttle performance
– Internal and external video
– Kinematic data (3-axis acceleration and speed)
– Logging and off-line analysis of safety critical events

• George Mason University conducting rider surveys
• Virginia Transportation Research Council documenting:

– Regulatory challenges
– Institutional issues
– Lessons learned
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Challenges for DOTs / 
Municipalities

• If made in U.S. with standard controls (FMVSS 
compliant), no NHTSA waiver needed

• If made abroad with non-standard controls, 
NHTSA waiver needed

• Very low speedsManual control capabilities vary 
widely

• Unprotected left turns very challenging
• Lots of attention from media and regulators
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For more information

• Relay website: 
– https://www.fairfaxcounty.gov/transportation/autonom

ous-shuttle-pilot
• Noah Goodall

– noah.goodall@vdot.virginia.gov
• Media coverage

– https://www.youtube.com/watch?v=-qq6g-hgoVs
• Crossing US-29

– https://twitter.com/NoahGoodall/status/131947217798
9779458
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