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(Implementation and Evaluation of a Stochastic Gaussian Filter)

Abstract

In recent years, the increasing amount of data in artificial intelligence and image processing has
emphasized the need for design methodologies that reduce circuit area in hardware
implementations. One such method is stochastic computing (SC), which enables arithmetic
operations to be implemented using simple logic circuits. In image processing, many researches have
been conducted on the errors and computation time of Gaussian filters implemented with SC.

This study aims to measure the errors of existing SC-implemented Gaussian filters and to design
the logic scale and operational frequency of filters implemented on an FPGA. The filters were
implemented based on the three methods following Ichikawa's work.

The image quality of each SC filter was almost equivalent to that of binary implementations. On the
other hand, it was found that the MTBC configuration leads to an increase in logic scale and a
decrease in operating frequency.
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