
Autonomous Driving 

Stereo & Odometry 



Motivation 



ü  Human errors 

ü  Traffic 

ü  Accidents 

ü  Illegal driving 

ü  Speeding 

ü  Cell phone 

ü  DUI 

 

 

 

Motivation 



ü  Technology-wise ï almost 

ü  Google self driving car 

ü  SARTRE convoy 

ü  Legally ï not yet 

ü  Nevada 

ü  California 

ü  Florida 
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Are we there yet? 

WHO GETS SUED? OR FOR A 

SHORTER LIST, WHO DOESN'T? 



ü  Mostly non-vision 

 

Current Solutions 



The Good 



And Wellé 



ü  Object detection/recognition/tracking 

 

 
 

ü  Semantic Segmentation & 3D scene 

understanding 

 

Vision Challenges 



ü  Stereo matching 

 

ü  Optical Flow 

 

 

ü  Odometry 

 

Vision Challenges 



Stereo Matchning 



ü   Disparity:  

 

 

 

Stereo Matching 
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ü   Goal 

ü  Determine the disparity of all pixels 

 

 

 

 

ü  Why? 

ü  Determine depth: 

 

 

 

Stereo Matching  
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ü   colors / gray-levels 

 

 

 

Stereo- Visualization 



Efficient Large-Scale 

Stereo Matchning 
[Geiger et al. ð ACCV 2010] 



ü  Ambiguities 

 

  

 

 

Stereo Challenges 



ü  Ambiguities 

ü  Homogenous regions 
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Stereo Challenges 



ü  Ambiguities 

ü  Homogenous regions 

ü  Non-Lambertian surfaces 

ü  Computational burden 

  

 

 

Stereo Challenges 


