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Non-Uniform Sampling and Hardware Design of the Bionic Vision Method

ZHANG Bin, MEI Kuizhi, GUO Qing

(Institute of Artificial Intelligence and Robotics, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The usage of biological vision selective attention mechanism (VSAM) is important in
the vision research, and can reduce the computing data. A non-uniform sampling method of bion-
ic vision is designed and implemented. A Gaussian function-based model is proposed from the
analysis of the selective response characteristics of biological vision, and two non-uniform sam-
pling expressions are obtained based on the priority of sampling layer and the priority of sampling
density. According to characteristics of human eye, four non-uniform sample layers are carried
out in images by the second expression, and the proposed sampling method is implemented in our
self-designed vision chip. Experiment results and comparisons with existing non-uniform sam-
pling methods show that the proposed method has the biological visual characteristics and hard-
ware realization with a high compression ratio. The compression ratio reaches 1/28 when the fo-
cus point is in the image center, and the images restored from the non-uniform sampling data are
in line with the VSAM of human eye.
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