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Abstract

In this paper, the traditional Canny edge detection algorithm is improved to deal with the problems
of sensitive pepper and salt noise, small edge gradient change, and difficulty in effectively extracting
the target contour edge information. The algorithm in this paper integrates adaptive Gaussian filter,
curve operator, gray gradient mapping and Otsu’s Method to improve the effect and accuracy of image
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processing. Firstly, by precisely adjusting the Gaussian filter and extending the gradient calculation
neighborhood, the need for denoising and preserving edge information is balanced, and the ease of
use and robustness are improved. Secondly, the automatic parameter adjustment algorithm is in-
troduced, and other edge detection techniques are combined to accelerate processing using parallel
computing technology to improve computational efficiency and real-time performance. Compared
with the traditional edge detection operator, the denoised image quality is improved by 12%~22%,
and the edge evaluation index is improved by 15%~25%. This algorithm not only effectively re-
moves noise, but also performs better in edge extraction.
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Figure 2. Comparison of experimental results without noise
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Figure 3. Comparison of experimental results for Gaussian noise
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Figure 4. Comparison of experimental results for Gaussian noise
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