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Research on Color Image Processing Algorithms Based on FPGA
Haihua Liu
Jiangxi Xingtai Technology Co., Ltd.

Abstract: With the rapid development of embedded vision systems, real-time color image processing places higher demands
on the parallel processing capability and low-latency performance of computing platforms. Field-programmable gate array
(FPGA), with its highly parallel hardware architecture and flexible programmability, has become an ideal platform for
hardware acceleration of color image algorithms. This paper systematically studies the key color image processing algorithms
based on FPGA, covering core technologies such as Bayer color restoration, color space conversion, image enhancement,
adaptive filtering and edge detection. The FPGA hardware implementation strategies of these algorithms are analyzed in detail,
including pipeline design, parallel computing architecture and resource optimization methods. The results show that FPGA-
based color image processing algorithms exhibit remarkable advantages in real-time performance, with processing latency
reaching the microsecond level and controllable hardware resource consumption, and are able to meet the real-time processing
requirements of videos with 2K or higher resolution. Meanwhile, the current research limitations and future development
directions are discussed, which can provide references for hardware algorithm design in related fields.
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