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(Z FPGA implementation of Bilateral Filter and its evaluation)

Abstract

Bilateral Filter (BF) is a smoothing filter that can keep the edge of the original image. Since BF requires
more calculation than Median Filter or Gaussian Filter, BF is difficult to adopt in embedded systems. This
study presents an FPGA implementation of BF for embedded systems with its performance evaluation
results of 256 X 256 pixels. First, a literal implementation of BF was written in C++ language (filter kernel
size is 7X 7), whose performance was evaluated on Linux System of ZedBoard (Xilinx Zyng-7000 FPGA).
After C++ code optimizations for FPGA, the VerilogHDL code was generated from C++ code with Vivado
HLS. According to the performance evaluation results, the execution time in Linux system was 175.8
[msec/picture], while the shortest execution time in FPGA system was 63.2 [msec/picture]. In FPGA
implementation, floating point calculation should be avoided, and complex calculations such as exp(
function should be implemented with look-up tables. Parallelization is also effective.
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