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Difficult Situations for Self-Driving Vehicles

Left turn across traffic

Traffic cops, crossing guards, police/fire Changes to road surface markings






Difficult Weather Conditions



10/8/2014

What do you see in this Picture?



Localization Using a High Definition Map

Courtesy: https://plus.google.com/+GoogleSelfDrivingCars/videos



Technical Challenges:
• Maintaining Maps
• Adverse Weather
• Interacting with People
• Robust Computer Vision (towards PD=1.0, PFA = 0.0)?

Summary: The Big Questions Going Forward



2017: Computer Vision Has Made Amazing Progress

Simon Stent, TRI



Multi-Scale Context Aggregation by Dilated Convolutions. Yu and Koltun https://arxiv.org/1511.07122

Simon Stent, TRI

However Computer Vision is Still Really Hard

https://arxiv.org/1511.07122
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• Can humans be trusted to take control when necessary? 
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Technical Challenges:
• Maintaining Maps
• Adverse Weather
• Interacting with People
• Robust Computer Vision (towards PD=1.0, PFA = 0.0)?
The big question for Level 2 and Level 3 approaches? 
• Can humans be trusted to take control when necessary? 
The big question for Level 4 approaches? 
• Can near-perfect ROC curves be obtained in a wide variety of 

demanding settings?
Can we deploy Autonomous Vehicle technology sooner?
(Human must pay attention, but autonomy will jump in to prevent 
accidents)

Summary: The Big Questions Going Forward



Conclusion
Opportunities
• Excited by the opportunity to save lives with autonomous 

vehicle technology
• Pursuing both Chauffeur (full autonomy) and Guardian 

(parallel autonomy) strategies
• Can we use the tech to design safer cities? (i.e. massive sim)
• Can we predict the future mix of vehicles and costs/benefits?
Challenges
• Need an open dialog with policy makers and the public about 

the technical and human interaction difficulties of SDVs
• For Level 2 and Level 3, how does the SDV community 

overcome vigilance decrement (over trust of the system)?
• For Level 4 and Level 5, how does the SDV community 

achieve sufficiently robust perception and decision making in 
complex situations?

• How can we better educate the public about the technology?
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