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Object Edge Detection Algorithm Based on Improved Canny Algorithm

Yu Xinshan, Meng Xiangyin', Jin Tengfei, Luo Jinze
School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan, China

Abstract In this study, a Canny-Cauchy edge detection algorithm is proposed to address the issues of unsatisfactory
object contour detection performance, high false detection rate, and high missed detection rate of traditional edge detection
methods caused by factors, such as Gaussian noise, salt and pepper noise pollution, and small edge gradient changes. The
proposed algorithm is an improved Canny algorithm that performs adaptive median filtering preprocessing on salt and
pepper noise images to remove salt and pepper noise while protecting edges from blurring. For designing the filter, the
algorithm uses the first derivative of the Cauchy distribution function as the edge detection function and obtains the edge
detection filter by sampling the function. Theoretical analysis is conducted on the proposed edge detection function
according to the three design criteria of edge detection algorithms, and comparative experiments are conducted with other
edge detection algorithms on the BSDS500 dataset. The experimental results show that this algorithm can ensure that the
peak signal-to-noise ratio of the processed image is greater than 30 dB and the structural similarity is greater than 0. 9 under
20% density salt and pepper noise. In addition, this algorithm has a stronger ability to suppress white noise and respond to
real edges than the traditional Canny algorithm. Moreover, regarding the BSDS500 dataset, the proposed algorithm
exhibites an increase in F1 score and average accuracy by 7. 5% and 10. 2%, respectively.
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Table 1 Optimal edge detection function at different scales
n L inax a, as a; a, a w
1 1.4 —0.00361 0. 00400 2.13381 —1.00400 2.95584 1.72579
2 1.6 0.00253 0. 00686 1.51633 —1.00686 2.68633 2.19106
3 1.8 0. 02537 —0.05680 3.59605 —0.94320 2.19275 0.47157
4 2.0 —0.04449 —0.04159 2.12745 —0.95841 1. 83140 0.96353
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Table 2 Theoretical performance parameters of the edge
detection function
W . SA Fpg
Opt  Gauss Cauchy  Gauss Cauchy
0.15 4.21 0.921 1.464  1.000 0.996
0.3 2.87 0.921 1.446 1.000  0.983
B 0.5 2.13 0.921 1.404 1.000  0.955
=l 0.8 1.57 0.921 1.317 0.999 0.892
1.0 1.33 0.920 1.251  0.998 0.840
1.2 1.12 0.918 1.18  0.996 0.785
1.4 1.72 0.921 1.348 1.000 0.915
B 1.6 1.57 0.921 1.317 1.000  0.892
W= 1.8 1.45 0.921 1.284  0.995 0.867
2.0 1.34 0.921 1.251  0.991 0.840
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Fig. 7 Comparison of the effects of different noise reduction algorithms. (a) Noisy image; (b) adaptive median-filtered image;

(c) median-filtered image
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Table 3 Edge results of different algorithms on the BSDS500 dataset

Algorithm ODS OIS AP R50 FPS
Human 0.800 0.800
Canny 0.610 0.656 0.576 0.757 40

Canny-Cauchy 0.656 0.693 0.635 0.827 32
Algorithm of reference[ 16] 0.599 0.643 0.566 0.737 38
Sobel 0.552 0.585 0.521 0.604 60
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reference [16]; (d) Sobel algorithm
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