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Design of FPGA image edge detection system based on Sobel
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(School of Microelectronics, Hefei University of Technology,Hefei 230009, China)

Song Qiannan Liu Guangzhu Gai Mingjun

Abstract: As research and development in the field of machine vision continue to advance, the requirements for image
processing have become more complex and diverse. Edge information detection is particularly important when
processing real-time images. This paper designs an FPGA image edge detection system based on the Sobel algorithm.
capable of real-time video image acquisition, processing, and display. Adaptive threshold and non-maximum
suppression algorithms are used, combined with an 8-direction Sobel edge detection algorithm to improve detection
accuracy. The Sobel edge detection algorithm is validated and implemented in hardware before and after improvement.
A pipeline design is adopted to generate a sliding window to accelerate image processing and enhance the real-time
performance of image processing. Hardware synthesis experiments show that the FPGA image edge detection system
based on the Sobel algorithm can efficiently achieve image edge detection of video streams, improving image processing

speed by 57% , providing comprehensive edge detail detection, enhancing video image processing efficiency, and can be

used for target recognition and tracking research.
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Hardware diagram implementing the Sobel algorithm
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Fig. 2 Eight-direction convolution kernel templates
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Fig.3 System architecture diagram
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Fig. 4 Pipeline design generating sliding window
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Fig.5 System hardware platform
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Fig. 6 Matlab simulation diagram
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Fig. 7 FPGA hardware synthesis results
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Fig. 8 FPGA edge detection results
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