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Adaptive Canny operator edge detection under strong noise
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Abstract: The traditional Canny operator cannot effectively filter out the salt and pepper noise generated
during the decoding process and transmission of an image, and cannot retain the edge details. To over-
come this, an improved Canny operator image edge detection algorithm for operation under strong noise
was proposed. According to the extreme value and gray difference of salt and pepper noise, the pixel
points were divided into noise points and suspected noise points. The size and weight of the filter window
were adaptively changed according to the pixel points after classification, which could reduce the influence
of noise while retaining the image details. Then, the Sobel operators for eight directional templates were
introduced to calculate the gradient amplitude to improve the edge positioning effect after filtering. Final-
ly, iterative adaptive threshold algorithm and Otsu algorithm were used to select the best threshold to
achieve adaptive threshold setting and improve the edge connection effect. The results of the comparative
experiment show that after denoising the noisy image, the structural similarity is 0. 949, the peak signal-to-
noise ratio is increased by 10. 97 dB compared with the traditional algorithm, the average edge evaluation

is increased by 27. 2%, and the F1 value is increased by 34.6%. The proposed algorithm retains the ex-
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cellent performance of the Canny operator, can effectively remove salt and pepper noise, and has better

edge detail protection capabilities.
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Fig.3 Ten percent noise pollution image processed by various algorithms
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(a) 50% noise pictures (b) Canny algorithm (c) Literature[11] (d) Literature[12] (e) Literature[13]  (f) Method in this article

P4 5000 W 37 Ge PR {5 K 25 T Bk iy b B 455

Fig.4 Fifty percent noise pollution image processed by various algorithms
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Tab.1 PSNR values of noised and denoised images (dB)
K& W E Canny SCHRL1L] k[ 12] SCHR[13] A S
Lena 10% 25.600 479 31.622 082 32.661475 25.642 697 36.030 233
50% 16.948 481 29.608 746 31.455 466 20.939 416 32.397 528
10% 23.545 948 23.739 415 25.331403 22.669 117 26. 669 650
Far 50% 17.099 906 23.668 014 24.562 227 21.588 198 24.693 479
House 10% 23.411272 28.979 864 33.464 278 24.103 210 35.038 253
50% 16.867 139 22.779 478 26.984 742 19.073 687 30. 557 406
Commeraman 10% 22.021 617 24.089 169 27.452 412 23.386 599 30.779 394
50% 15.580 691 22.132 384 23.215 094 18.181 333 24.912 216
R2 BRRATEEGOEEABCE
Tab.2 SSIM values of noised and denoised images

Mg L Canny SCHRL1T] SCHRL12] SCHRT13] ARSIk
Lena 10% 0.548 623 0.894 513 0.935 061 0.743 021 0.949 691
50% 0.163 644 0.868 753 0.910 783 0.467 398 0.926 842

10% 0. 594 046 0.767 398 0.771 649 0.713 397 0.895915

R 50% 0.229 655 0.744 665 0.756 534 0.476 394 0.834 404
House 10% 0.436 042 0.914 396 0.920 313 0.883 793 0.934 269
50% 0.184 831 0.906 373 0. 808 870 0. 500 022 0.909 811

Cameraman 10% 0.521 596 0. 868 044 0. 882 839 0.825 241 0.963 468
50% 0.184 732 0.819 679 0.843 900 0.510 516 0.878 805
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Fig. 5 Evaluation result of edge connection integrity
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T AR SCE LB FLE S 5 & F Canny B34 SCHK
[11] . 3cmk[12]  SCHk[13]44 4 34.6%,11. 7%,
6.9%,8.6%. MM 10% 22 K 50% )5,
Canny 8% SCHR[11] ek 12]  SCik[ 1315507 &
AR SCH LW FL B E 4 0 BT 0.081 719,
0.062 606,0.057 119,0. 160 906, 0. 054 879, %
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Tab.3 Average F-measure of 500 images at noise-free and noise cases

L Canny 5.3 SCHk(11] SCmk[12] SCRR[13] ARICH

JC M R 0. 841 566 0.797 809 0.813 371 0. 817 607 0.869 438
1096 M 0.614 541 0.740 869 0.773 656 0.761 558 0.827 385
& 2096 M 0.595752 0.739 941 0.749 552 0.692 009 0.812 981
309 W 0.560 035 0.694 137 0.737 830 0.665 924 0.803 712
A0 W 0.541 386 0. 680 557 0.721 507 0.621 548 0. 798 007
B 50 0.532 822 0.678 263 0.716 537 0.600 652 0.772 506
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