
Plenary Talk I  
 
Towards Next Generation 3D Cameras 

Prof. Mohit Gupta 
Univ. of Wisconsin-Madison, USA 
 
 
ABSTRACT 
We are in the midst of a 3D revolution. Robots enabled by 3D cameras are 
beginning to autonomously drive cars, perform surgeries, and manage 
factories. However, when deployed in the real-world, these cameras face 
several challenges that prevent them from measuring 3D shape reliably. These 
challenges include large lighting variations (bright sunlight to dark night), 
presence of scattering media (fog, body tissue), and optically complex materials 
(metal, plastic). Due to these factors, 3D imaging is often the bottleneck in 
widespread adoption of several key robotics technologies. 
 
I will talk about our work on developing 3D cameras based on time-of-flight and 
active triangulation that addresses these long-standing problems. This includes 
designing `all-weather’ cameras that can perform high-speed 3D scanning in 
harsh outdoor environments, as well as cameras that recover shape of objects 
with challenging material properties. These cameras are, for the first time, 
capable of measuring detailed (<100 microns resolution) scans in extremely 
demanding scenarios with low-cost components. Several of these cameras are 
making a practical impact in industrial automation, being adopted in robotic 
inspection and assembly systems. 
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robustly in extreme real-world scenarios, as well as capture novel kinds of 
information about the physical world that is not possible with conventional 
cameras. 
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