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Real-time FPGA-based implementation of color
image edge detection algorithm
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Abstract: Traditional grayscale-based image edge detection algorithms generally suffer from the disad-
vantages in weak anti-noise ability, sensitivity to direction and coarse edge details. Based on the analy-
sis of statistics and characteristics of color images, this paper presents a modified algorithm for color
image edge detection that combines the Sobel operator and a fast median filtering. By expanding the
direction templates of the edge detection operator, the modified algorithm can improve the abilities to
adapt the complex texture images and resist strong noises. The modified algorithm is implemented on
the Altera DE2-70 FPGA hardware development platform by programming with the Verilog HDL lan-
guage and the Megafunctions of Quartus II. The experimental results show that the processing of the
modified algorithm reasonably takes up only about 2% of system hardware resources to accurately
locate the image edges and efficiently extract the edges of color images in real time under strong noises.
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tion based on FPGA
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Fig. 4 Image processing flow chart of median filtering
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