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Abstract 
Events are central to the content of human experience. From the constant stream of the sensory 
onslaught, the brain segments, extracts, represents aspects related to events, and stores in memory 
for future comparison, retrieval, and re-storage. Contents of events consist of objects/people (who), 
location (where), time (when), actions (what), activities (how), and intent (why). Many deep learning-
based approaches extract this information from videos. However, most methods cannot adapt much 
beyond what they were trained and are incapable of recognizing new events beyond what they were 
explicitly programmed or trained. The main limitation of current event analysis approaches is the 
implicit closed world assumption. The ability to support open world inference is limited by three main 
aspects: the underlying representation, the source of semantics, and the ability to continuously learn 
or adapt. 
  
In this talk, I will focus on flexible representations, amenable for open-world, and self-supervised 
learning that is not dependent on the existence of a large amount of training data. We will see how 
Grenander's pattern theory-based canonical representation offers an elegant, flexible, compositional 
mechanism. It naturally models semantic connections between what is observed directly in the image 
and prior knowledge in large-scale commonsense knowledge bases, such as ConceptNet. The use of 
knowledge bases such as ConceptNet allows expanding the set of primary objects and actions to a 
very large (not infinite) set without the need for massive annotated training sets. And finally, if we 
have time, how predictive learning can be used to continuously learn how to segment a video into 
elementary event segments, again without training annotations. 
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