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Now we have several types of robots in the human environments --- for example, 
assistive robots in the healthcare industry, manipulators in co-robotic assembly 
tasks, and so on. In order for such robots to perform tasks, they need to learn a 
functional understanding of the environment.  This includes learning about object 
affordances (i.e., how the objects could be used) and learning about humans--all 
the way from learning their low-level kinematics to their high-level intents.    
 
In order to do so, I will present new machine learning algorithms that model the rich 
environment context, and at the same time allow learning the relevant latent factors 
(e.g., of object affordances, physics, and so on).  Our learning algorithm does so by 
modeling the probability distributions over the possible graph structures (in contrast 
to the standard CRFs where the graph structure is fixed).  It can learn the parame-
ters in both unsupervised and co-active learning settings.   We then show that 
these ideas significantly improve the robotic tasks of 3D scene understanding, hu-
man activity anticipation, and task and path planning.  Furthermore, we demonstrate that such human-
based modeling makes several robots  practical (e.g., assistive robots and grocery checkout robots). 
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