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Agenda 

• About me 
• “AV/CV 101” 
• Overview of current state-of-

play: What we know and what 
some of us think, and what 
are the big unknowns? 

• Highlights of recent research 
• Q/A: I will [aim to] stick to a 

50-minute speaking slot, to 
leave time for interactive 
discussion 2 



About me 

• Assistant Professor (SUNY New Paltz), Urban 
Planning; Research Associate (Imperial College); 
Visiting Professor (SWJTU, Chengdu, China) 

• Research themes are: Vehicle Automation, 
Shared-Mobility (e.g. Zipcar, Uber, ReachNow), 
and ‘Peak Car’ 

• Serve on National Academies’ Committees on ITS 
and Emerging Public Transportation 
Technologies, Board of Trustees of Carplus 
(www.carplus.org.uk)  
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http://www.carplus.org.uk/


• Overview of Vehicle Automation (general-audience): 
www.theitc.org.uk/docs/114.pdf   

• Ethics and ambiguity in rules-of-the-road (general): 
www.nytimes.com/roomfordebate/are-we-ready-for-driverless-cars/ethical-and-efficiency-
tradeoffs  

• Unavoidable trade-offs between traffic-flow efficiency 
and productive/leisurely use of in-car time (technical): 
www.citylab.com/tech/2015/01/how-driverless-cars-could-make-traffic-dramatically-
worse/384821/ and www.sciencedirect.com/science/article/pii/S0968090X15000042  

• Traffic flow at intersections (technical):           
http://www.sciencedirect.com/science/article/pii/S0968090X15004052  

• First fatal crash (general):           
https://www.transportxtra.com/publications/local-transport-today/comment/49568/  

• Decentralized congestion pricing (technical): 
http://www.sciencedirect.com/science/article/pii/S0965856416308989    

Selected writing on Vehicle Automation 
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http://www.nytimes.com/roomfordebate/2015/01/29/are-we-ready-for-driverless-cars/ethical-and-efficiency-tradeoffs
http://www.nytimes.com/roomfordebate/2015/01/29/are-we-ready-for-driverless-cars/ethical-and-efficiency-tradeoffs
http://www.citylab.com/tech/2015/01/how-driverless-cars-could-make-traffic-dramatically-worse/384821/
http://www.citylab.com/tech/2015/01/how-driverless-cars-could-make-traffic-dramatically-worse/384821/
http://www.sciencedirect.com/science/article/pii/S0968090X15000042
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Current State-of-Play 
 

5 



Building blocks of Automation 

• Autonomous 
• Driverless 
• Self-Driving 
• Automated 

 

• Sensing (the external 
environment) 

• Processing (data streams) 
• Decision-making 
• Actuation 



Levels of Automation 



Connectivity (V2X) 

• Connected vehicles (CV) are in communication 
with each other (V2V), roadside infrastructure 
(V2I), perhaps pedestrians, etc. (V2X is most 
general term) 

• Connectivity ≠ Automation (concepts are in fact 
orthogonal) 

• 360-deg ‘awareness’; ‘see around corners’ 
• BSM = Basic Safety Message (using DSRC)   

• Subject of NHTSA’s Dec-’16 NPRM 
• Cars ‘shouting’ at one another 10x/second, with 
status information (not intent) 

 



Connectivity + Automation = Wow 

• “Next-Generation 
Intersection Control” (Univ 
of Wisc) 

• Intxn controller gives each 
vehicle unique instructions 

• Interesting…practical? 
Count me as a skeptic 
• Near-100% penetration 
• Near-100% trusted 
compliance (of all objects) 



Expert opinion: Attendees  of Summer 2014 
Conference of Transportation Research Board 

Steve Underwood: www.michigan.gov/documents/mdot/Michigan_CV_Working_Group_October_9th_2014_475344_7.pdf 
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Conference of Transportation Research Board 
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2020 
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2030 



Online “Delphi” exercise of 45 invited experts 
(2016) facilitated by Luis Willumsen 



BMW’ Group’s AV-impact predictions 
(www.ifmo.de)  

http://www.ifmo.de/


KPMG’s forecasts 

https://www.kpmg.com/US/en/IssuesAndInsights/ArticlesPublications/Documents/automobile-insurance-in-the-era-of-
autonomous-vehicles-survey-results-june-2015.pdf 



Waymo (Google) inviting members-of-public 
in Phoenix, AZ 



Walt Disney World’s planned Self-Driving 
Pods 



Forecasts commissioned from Delft 
University by Dutch Govt 

Milakis, D., Snelder, M., van Arem, B., van Wee, B., Correia, G.C.H. (2015) Development of automated vehicles 
in the Netherlands: scenarios for 2030 and 2050.  



What does the public think?  
Sivak/Schoettle, UMTRI 

http://deepblue.lib.umich.edu/bitstream/handle/2027.42/108384/103024.pdf 



What does the public think?  
Sivak/Schoettle, UMTRI 

http://deepblue.lib.umich.edu/bitstream/handle/2027.42/108384/103024.pdf 



Today’s Rules of the Road  
• Assured Clear Distance Ahead: When an automobile 

driver approaches another from the rear, he or she is 
bound to…exercise reasonable care to avoid colliding with 
the other vehicle.  The driver of a forward vehicle has a 
right superior to that of the following vehicle’s driver. 

• Violation of ACDA to strike livestock in road, even if have 
just crested a hill 

• But “ACDA/do not strike” is subject to limits. Sudden 
Emergency is possibly the most substantial 

• Excusable to not anticipate ‘children dropping from trees’ 
• Driver-in-front sometimes shares liability in a rear-end 

crash, if (s)he stops suddenly and unreasonably 
22 



Human drivers take [silly, non-ACDA] risks 
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[Just] A matter of scale 
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Pick any two… 
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1. Road network as open system 
2. ACDA as rule 
3. Greatest reduction in congestion 

 

 1+2: If you like your road network, you can keep it 
 1+3: We’d be designing-in chain-reaction 
 collisions (how many?), with no one ‘at fault’ 
 2+3: Perhaps line the curb of Manhattan’s Avenues 
 and major Cross-streets with cyclone fencing?  



What does ‘1+2’ mean for AVs? 
• What if the car ahead of you begins emergency braking?  It 

might have a good reason, but your AV can’t know this 
(because maybe its ‘vision’ is blocked by the car ahead). 

• If AVs are prepared to take an of hitting that car, then 
freeway  relative to humans driving 

    
  

   
• This conservatively assumes no reliance on ‘talking’ (i.e. V2V 

comms).  Benefits are much greater if V2V signalling of intent 
can be treated as reliable/complete – hence actionable. 

• But can (will?) absence of V2V signals be regarded as 
actionable? I’m deeply skeptical 
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A classic ‘Collective Action’ problem 
• ACDA-compliance is ‘good’ for 

safety, but ‘bad’ for congestion 
• Close following (platooning) provides 

very, very little benefit to an AV’s 
occupant(s), in terms of journey 
duration (a few seconds here or 
there, maybe) 

• But if all AVs follow closely, 
congestion would be lower 

• Gov’t. clearly has the power to waive 
the ACDA Rule for AVs, so question 
is which (safety or reducing 
congestion) do we elect to prioritize 

• At present, we understand very little 
about this trade-off, so don’t know 
how to make it 
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The public’s priorities (n=370) 
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• Which of these statements best describes your view of how 
driverless cars should be programmed: 

o Driverless cars should be programmed to follow closely 
behind the car ahead of it in traffic, in order to reduce traffic 
congestion, even if this increases the possibility of rear-
ending the car ahead 

o The person riding in a driverless car should have the choice 
of whether to leave a large distance behind the car ahead of 
it, if they wish to reduce the possibility of rear-ending the car 
ahead, even if this makes traffic congestion worse 

o  Driverless cars should be programmed to leave a large 
distance behind the car ahead of it, in order to reduce the 
possibility of rear-ending the car ahead, even if this makes 
traffic congestion worse 



The public’s priority: _________(n=370) 
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Judge Learned Hand 

30 



Google: Maybe we’ll record your driving style, 
and then mimic it…  
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…and thereby shift liability back to you 
…maybe 



Relax/Work like it’s a Plane or High Speed Rail? 

32 



What happens when the light turns green? 
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Stopline 

t=0 
 

t=2.5 seconds 

T=5 seconds t=10 seconds 

What happens when the light turns green: 
~25% benefit (relative to human drivers) 
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Others’ perspectives 
• Bryant Walker Smith (Univ. of South Carolina 

Law School): When an AV driving developer 
shares its safety philosophy with the public 
through data and analysis, automated driving will 
be truly imminent. 

• Steve Shladover (UC Berkeley):                         
The auto industry and the press have oversold 
the automated car. Simple road encounters pose 
huge challenges for computers, and robotic 
chauffeurs remain decades away. 

• Anthony Foxx (Obama’s Fed Transp. Sec):                       
If we can reduce fatalities by 80%, that justifies 
adoption 

• Sarah Hunter (Google ‘X’):                              
Cold, dry text of regulation will be outdated by the 
time it’s published 
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State-of-Practice at large MPOs 
(Erick Guerra, U-Penn) 

http://amonline.trb.org/trb57535-2015-1.1793793/t028-1.1808001/437-1.1802515/15-4167-1.1809210/15-
4167-1.1939173 



MPOs and Automated Vehicles 
• MPOs with early efforts to quantify (‘model’) impacts of 

automated vehicles:  
• Atlanta (ARC: Guy Rousseau) 
• Seattle (PSRC: Billy Charlton) 
• San Francisco (MTC: Stanford/Google’s Michael Gucwa) 

• Lower ‘value-of-time’, greater vehicle-capacity per lane, 
higher speeds, fewer accidents, less land dedicated to 
parking, lower emissions (smoother driving cycles), etc. 

• All of these would be nice – but whether they’ll actually 
be achieved is unknown, and it is likely that there will be 
trade-offs between them 



Tempe Self-Driving Uber crash (3/24/17) 



Ford: AV/Drone in tandem 

39 



Impacts on parking: Area (sq-ft) requirement 
per parking space (PhD work of Ms. Kong You) 



To conclude… 
• Many, many thanks to UTRC (www.utrc2.org)  for support of 

this line of research, and colleagues/collaborators (Kong You, 
Lijuan Lai, Xiaobo Liu, Yugang Liu, Paulina Lustgarten, John 
Polak, Alireza Zolfaghari, Fangfang Zheng) 

• Some of what we don’t know: Tech development / 
commercialization, what actions government will take, 
interpretations by legislatures/judiciary/juries of standards 
such as ‘reasonable’, ‘duty of care’, public (over)reaction to 
initial incidents, etc. 

• My wish for coming year: Driving-tech and business-side 
communities spend more time ‘jamming’ 

• Papers referenced are accessible via: 
hawksites.newpaltz.edu/levines 

http://www.utrc2.org/
http://hawksites.newpaltz.edu/levines
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