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Rk

Visual search model considering spatial modification of visual attributes and cortical

magnification of retinal images.

Katsuya Yano! and Takeshi Kohama?

The saliency map model is a mathematical expression of the characteristics of early visual information processing
systems, which calculates the distribution of the saliency of a visual scene. Such models can predict the distribution
of gaze positions (Itti & Koch 2000). However, the simulated gaze patterns show iterating profiles for long-range
simulations. In order to avoid these unrealistic gaze patterns, the abstraction of inhibition of return (IOR) is important;
TOR refers to the suppression of processing of objects that have recently been gazed. In peripheral vision, there is a
phenomenon called facilitation of return (FOR), which refers as an enhancement of the visibility of particular visual
attributes to make a search more efficient. Furthermore, the heterogeneous distribution of cone cells on the retina,
which are extremely concentrated in the fovea, might affect the target search process. In this study, we modified the
TOR operation using a Gaussian function proportion decrement with random peak value and the FOR operation by
filtering with DOG (difference of Gaussians) functions during the early-stage processing of saliency map calculation.
Moreover, input images were remapped to represent the cortical magnification in visual area 1. We tested the proposed
model by the target detection rate in a visual search task simulation. The results indicate that the target detection
rate was higher than that of the previous model, and the simulated scan-paths show similar profiles with the scan-path

of visual search under certain strategy.
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