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Abstract

Humans perform visual search tasks constantly from finding a set of keys, to looking for a friend in a crowded place. For humans, the intent-driven nature of gaze direction factors significantly into how we view, and navigate the world.  At the same time, certain visual events such as vividly colored signs, or sudden movements, tend to draw attention independent of any task-related factors. These processes reflect a complex and multifaceted interplay among mechanisms involved in how our attention is directed. The direct counterpart in computer vision is the problem of selecting what to attend to. This is a problem that remains unsolved in both computer and human vision. 

In this talk, I will discuss primarily a computational solution to how computers or humans might select what visual content to focus attention upon. This begins with defining the problem according to a simple principled definition: That this mechanism corresponds to a strategy that maximizes information sampled from ones environment. With the problem framed in this

manner I will demonstrate:

1.
That overcoming the computational constraints imposed by this definition yields a model that is strongly consistent with known properties of early visual processing in humans, providing a plausible account of early visual processing in the brain.

2.
That the model is highly capable in predicting eye movements and search behavior across a wide range of scenarios providing a useful meansfor predicting human viewing behavior for various types of visual input.

3.
That the proposed solution provides a powerful front-end component to address problems in computer vision. 

4.
 That the model and extensions thereof may extend beyond simple behavioral modeling to provide solutions within a wide range of application domains including human computer interaction, visual analytics, graphics, coding and data sampling. 

Results from two implemented large scale attentive vision systems involving surveillance scenarios are presented, demonstrating the utility of the approach for computer vision systems with humans in the loop.

Finally, I will discuss a number of current and promising directions for future research involving applications of attention modeling and computer vision towards solving problems in surveillance, recognition, human computer interaction, and dealing with large ensembles of visual data.
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