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Improved Edge Detection Based on FPGA and Ethernet Transmission

LIU Ningzhuang* ,ZHAO Qian
(School of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi’an Shaanxi 710054, China)

Abstract; Edge detection is a vital component of image processing techniques in domains such as autonomous driving, pattern recogni-
tion,and machine vision. Targeting at the issues of poor adaptability and high noise susceptibility in traditional Sobel edge detection al-
gorithms implemented on FPGA | an improved edge detection algorithm is proposed. This algorithm extends the traditional Sobel operator
to eight directions and combines it with a bilateral filter as well as an adaptive thresholding technique,which is modified from median
filtering. The modified algorithm processes image data captured by a camera,and the processed images are then uploaded to the host
computer for display via the Ethernet UDP protocol. Experimental results indicate that the images output by this design, while effectively
reducing noise , offer significantly improved adaptability and robustness compared to traditional algorithms. Furthermore,the proposed ap-
proach provides a feasible solution for the host computer to implement higher-level image processing tasks such as feature recognition
and image fusion.
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