
Mixed Emotions about Self-
Driving Vehicles

John Leonard

Massachusetts Institute of Technology

Department of Mechanical Engineering

Computer Science and Artificial Intelligence Laboratory



Questions for Self-Driving 
Vehicles

• Technological
• Economic
• Employment
• Ethical
• Legal
• Security
• Energy and the environment



MIT DARPA Urban Challenge Team 
(2006-2007)



• Blade cluster
– 40 cores
– 3.5 kW for full 

power

• A lot of sensors
– Applanix IMU/GPS
– 12 SICK Lidars
– Velodyne (~64 

Lidars)
– 15 radars
– 5 cameras

• 6 kW generator

MIT Land Rover LR3 
(Talos)

Joint with Seth Teller, Jon How, David Barrett, Troy Jones, 
and an amazing team of students, postdocs & collaborators
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Second robot-to-robot car accident in history (MIT 

and Cornell)
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Second robot-to-robot car accident in history (MIT 

and Cornell)

 L. Fletcher, S. Teller, E. Olson, D. Moore, Y. Kuwata, J. How, J. Leonard, I. Miller, M. 
Campbell, D. Huttenlocher, and others, "The MIT–Cornell collision and why it 
happened." In Journal of Field Robotics, 25(10), pages 775-807. 2008.



http://www.technologyreview.com/featuredstory/520431/driverless­cars­are­further­away­than­you­think/
October, 2013

http://www.technologyreview.com/featuredstory/520431/driverless-cars-are-further-away-than-you-think/


http://www.reddit.com/r/SelfDrivingCars/

http://www.reddit.com/r/SelfDrivingCars/


Difficult Situations for Self-Driving 
Vehicles

Left turn across traffic Changes to road surface 
markings

Traffic cops, crossing guards, 
police/fire/ambulance

Adverse weather



Conclusion – I have “Mixed 
Emotions” about SDVsTransformative technology that can/will change the 
world, but many open questions
• Hope for reducing accidents and saving lives
• Admiration for Google’s audacious vision and 

amazing progress
• Impressed by recent efforts by auto manufacturers
• Pride for the robotics community’s contributions
• Fear that the technology is being over-hyped
• Uncertainty about open technological challenges, 

such as: 
– left-turn across high-speed traffic onto busy roads
– Interpretation of gestures by traffic cops, crossing guards 

etc
– Effect of changes in road surface appearance on map-based 

localization
– Capability to “predict what will happen next” in demanding 

situations
– Operations in adverse weather

• Excited by the opportunity to make an impact for 
society
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