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W2 Three-dimensional visual perception is thought to be an important component of autonomous systems
that must negotiate the real physical world. Recent advances in machine learning have significantly improved

the abilities of such systems to understand 3D scenes, but progress has been inhibited in part by relatively

scarce, narrow-scoped data sets and by the typical dependence of 3D perception on known, fixed sensing

devices. I will describe two of our recent efforts towards mitigating these two limitations. On the data front, we

have released a data set of images with 3D ground truth that far exceeds existing data sets in diversity of scenes

and density and accuracy of the measurements. This Dense Indoor/Outdoor DEpth dataset (DIODE) provides a platform
to evaluate 3D perception systems across a range of environments. The second direction is aimed at reducing
dependence on camera models. We propose Neural Ray Surfaces (NRS), convolutional networks that represent pixel-
wise projection rays, approximating a wide range of cameras. NRS are fully differentiable and

can be learned end-to-end from unlabeled raw videos. We demonstrate the use of NRS for self-supervised

learning of visual odometry and depth estimation from raw videos obtained using a wide variety of camera

systems, including pinhole, fisheye, and catadioptric. The talk will cover joint work with colleagues at TTIC,

University of Chicago, and Toyota Research Institute.

W1 )% M Greg Shakhnarovich is a Professor at the Toyota Technological Institute at Chicago, an
independent philanthropically funded graduate computer science research institute located on the University of
Chicago campus. He received a PhD degree from MIT in 2005, and has been at TTIC since 2008, following a
postdoctoral position in the Brain Sciences program at Brown University. Greg's interests include many topics in
computer vision, as well as related areas of machine learning and language understanding. He is an Associate
Editor for IEEE TPAMI and regularly serves as an Area Chair for flagship vision and learning conferences.
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