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Design of Image Acquisition and Storage System Based on FPGA
Liu Mingchuang, Sun Haijiang, Wang Jiacheng, Jiang Shan, Wang Jiasong
(Changchun Institute of Optics, Fine Mechanics and Physics, CAS, Changchun 130033, China)
Abstract: High resolution sensors are more and more widely used, but ultra HD resolution images will bring a series of problems such as high
bandwidth, high storage and high bit stream. To solve these problems, a design scheme of image acquisition and storage system based on FPGA
was proposed. In terms of hardware design, with FPGA, NVMe SSD, DDR and CMOS as the core devices, the drive control functions of CMOS,
DDR and NVMe SSD were realized through FPGA chip, and then the image data acquisition, cache, high—speed storage and other functions
were realized; the image data were transmitted to the PC end through the Gigabit network for decoding, display and other operations.The control
of image data stream by using FPGA can maximize the performance of FPGA chip and ensure the real-time, stability and high efficiency of
high—resolution image transmission. The image acquisition and storage system was described and tested from the aspects of hardware design,
software design, test and experiment. The results show that by using the system, the image with a resolution of 9120 pixelx7000 pixel can be
acquired, the storage speed can be 608 MB/s, and the image acquisition and storage of more than 9 K resolution is realized.
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