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Abstract: 
Autonomous driving has made great strides since the 2007 DARPA Urban Challenge (DUC). In                           
particular, the ability to perceive complex scenes is perhaps the greatest challenge for these                           
vehicles — from driving with no GPS coverage or new environments, to driving in scenes with cars,                                 
cyclist, pedestrians, poor weather, and even new and changing construction. This talk will start with                             
an overview of the 2007 DUC, including Cornell’s well received LocalMap ‐ a tracking and data                               
association scheme which uses a Rao‐Blackwellized Particle Filter to fuse lidar, radar and vision to                             
accurately track other cars, even during fast viewpoint changes and in close proximity. Then,                           
several new and complementary algorithms will be presented, including the development and use                         
of “negative information” (expected, but not included measurements), shape estimation, and                     
probabilistic anticipation of dynamic scene changes including those of other cars. Each of these                           
approaches can be then used as critical belief information for subsequent probabilistic planning                         
and   decision   making.   
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