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Abstract: In spite of the significant effort that has been devoted to the core problems of object and action
recognition in images and videos, the recognition performance of state of the art algorithms is well below what
would be required for any successful deployment in robotic applications. Additionally, there are challenging
combinatorial problems associated with constructing globally “optimal” descriptions of images and videos in
terms of potentially very large collections of object and action models. The constraints that are utilized in these
optimization procedures are loosely referred to as “context.” So, for example, vehicles are generally supported by
the ground, so that an estimate of ground plane location parameters in an image constrains positions and
apparent sizes of vehicles.

Another source of context are the everyday spatial and temporal relationships between objects and actions; so,
for example, keyboards are typically “on” tables and not “on” cats. The first part of the talk will discuss how
visually grounded models of object appearance and relations between objects can be simultaneously learned
from weakly labeled images (images which are linguistically but not spatially annotated — i.e., we are told there is
a car in the image, but not where the car is located). Next, | will discuss how these models can be more
efficiently learned using active learning methods. Once these models are acquired, one approach to inferring
what objects appear in a new image is to segment the image into pieces, construct a graph based on the regions
in the segmentation and the relationships modeled, and then apply belief propagation to the graph. However,
this typically results in a very dense graph with many “noisy” edges, leading to inefficient and inaccurate
inference. | will briefly describe a learning approach that can construct smaller and more informative graphs for
inference. Finally, | will relax the (unreasonable) assumption that one can segment an image into regions that
correspond to objects, and describe an approach that can simultaneously construct instances of objects out of
collections of connected segments that look like objects, while also softly enforcing contextual constraints
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