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Abstract 

 
In this talk, I will discuss technologies and systems being developed at Sarnoff that can be used for 
interaction and collaboration between robots and humans. As robots become more ubiquitous, it is 
critical that groups of robots can interact amongst themselves and with humans with a higher level of 
autonomy than is feasible today. The robots also need to provide a higher level of situation 
awareness to humans controlling them. First, I will present techniques for visual odometry and 
landmark matching developed for navigation of robot moving seamlessly from outdoors to indoors 
in GPS denied, unstructured, non-instrumented environments. At Sarnoff we have used these 
capabilities to demonstrate robot behaviors such as robot follower and autonomous retro-traverse. I 
will present highlights of a real-time pedestrian and obstacle detection system from moving vehicles 
in cluttered environments. The movements of the detected pedestrians are classified into threatening 
or non-threatening behavior. Intuitive user interfaces will enable an operator to function effectively. 
We have developed technologies for 360 deg. visualization of fused multi-sensor data for day and 
night operations. The 360 degree video sensors can also be used to do long range mapping while on 
the move. Finally, the techniques presented above have broad range of applications beyond robots. 
They can be used for augmented reality applications, drivers aids in vehicles, surveillance etc. The 
talk will touch on these applications. 
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