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Abstract: Considering that general serial processors, such as ARM and DSP, consume too many resources,
we propose a method for a bilateral filter based on FPGA acceleration. According to the theory of a bilateral
filter and the hardware resources that an FPGA can provide, we optimize the coefficient generation and
division operation of the filter in the FPGA, which takes full advantage of the parallel computing capabilities
in the FPGA. This ensures that the image is filtered in real-time, while reducing the resources consumed by
the FPGA, and provides a good foundation for the later design of the video capture and transmission

systems.
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Fig.1 Overview of algorithm implementation
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Fig.5 Results of bilateral filter using FPGA
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Table 1 Comparison of two images processed on PC and FPGA

Processing time Image with noise Image after BF  Processing time in  Image with noise  Image after BF

in PC/s PSNR/dB PSNR/dB FPGA/ms SSIM SSIM
Infrared image ~ 1.252 29.32 35.33 20 0.74 0.97
Grayscale image  1.282 28.51 30.17 20 0.90 0.98
$E k- [4] FOF, BRE, 45 ETNAREN HDR B EERIEED).
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