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A Verification of Enhancement of Visual Perception Caused by Miniature Eye Movements
Based on a Model of Neural Processing of Retina

Takeshi Kohama! and FEiji Yonezawa?

Recent research has shown that drift and tremor eye movements, which are essential components of involuntary
miniature eye movements, have a great influence on the perception of visual information in high-spatial frequency
components and practically no effect in low-spatial frequency components. In this study, we investigate whether the
intensification of perception is a result of the neural process of the retina by using a mathematical model of the
retinal network. The model retina in this article is an expanded version of Gaudiano’s nonlinear push-pull model
for two-dimensional numerical analysis. The simulation results show that drift and tremor-like motions in the model
lead to a boost in sensitivity to low-spatial frequency grating patterns. In the case of high-spatial frequency grating
patterns, however, this effect is negligible or absent. Although the predictions of the model are contrary to what
experimental data suggest, the simulation results suggest the possibility that the enhancement of visual perception in

certain spatial frequency bands might occur due to the retinal information process.
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