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Maturing experimental techniques and knowledge in neurophysiology and cognitive neuroscience provided data on visual

processing in mammalian brains that led to computational understanding of visual (image) processing, allowing mathe-

matically more sophisticated approaches.

I will discuss some problems of current interest, with examples from biomedical imaging, which suggest problems for

mathematics. Specifically, in problems of motion detection in time series of images, known as optical flow, the changes

in the position and value of pixels between images can be characterized as a vector field. In turn instantaneous apparent

velocities can be characterized in such a manner as to find optical flow constraints for a given series of images. Methods

that have been applied to the solution of the resulting equations must deal with the problem that one scalar equation is

inadequate to find both components of the velocity field. Methods that have been applied to this problem include the

use of second order derivative constraints, weighted least squares approaches, parametric models of velocity and regular-

ization of the velocity field using minimization techniques and smoothing terms that permit edge preservation and noise

reduction. (Received February 15, 2005)
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