Towards asimpler model of contour integration in early visual
processing using a composite of methods.
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iLab has been dtempting to Smulate contour integration in ealy visud
preprocessng. Our modd darts with a standard butterfly pattern of neurad connections
that excite or suppress neighboring neurons depending on ther preferred visud
orientation used for ingance by Li (1998). This creates sysems where neurons tend to
excite other neurons with a collinear orientation, but tend to suppress neurons with a
pardld orientation.

Our current modd attempts to distance itsef from many current models that use
either neuro synchronization or cascade effect to obtain good contour detection. Instead,
we have concentrated on a smpler composte model that uses group suppresson gan
control, multi scale image andysis and fagt pladticity. In this group suppresson works
by summing the excitation for smal groups of neurons. If the group exceeds threshold,
proportionately suppresson among the group’s neurons is increased. Fagt pladticity
works by increesing the excitatory ability of a neuron if it has been excited by
neighboring neurons to a large enough extent. Findly, multi scde processng works by
taking the result of processng the same image in multiple scaes on the same neurd
kernel moddl at each scale.

Experiments on red world images shows that contours are most noticesbly
improved by the use of group suppresson gain @ntrol, while tests on computer generated
contours provided by Jachen Braun that are of varying Sze, phase and dignment shows
improvement most from the use of fagt plagticity and multi scde processng. Our results
0 far suggest that dl three additions a both viable and helpful. Further, our modd
suggedts that ampler mechanisms can be used by the brain in the act of ealy visud
contour integration.
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