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Edge detection based on logarithmic domain
gradient and improved Sobel operator
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Abstract: In order to eliminate the influence of uneven illumination on image edge detection, an edge
detection method based on logarithmic domain gradient and improved Sobel operator was proposed. Firstly,
the image was transformed into logarithmic domain to enhance the brightness of the image by weakening the
low-frequency incident component and enhancing the high-frequency reflection component. Then, the
improved 4-direction Sobel operator was synthesized and the gradient is expressed by infinite norm, so as to
make the edges of the image to be detected more complete. Finally, the threshold obtained by the Bernsen al-
gorithm was linearly combined with the threshold of the Bernsen algorithm obtained by Gaussian filtering to
determine the optimal threshold, which could make the edges of the image more continuous and complete.
The simulation experiment results show that the method can effectively eliminate the influence of uneven illu-
mination on image edge detection, and compared with related algorithms and literatures, the method has bet-
ter edge detection effect on different illumination images.
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(a) Pre-processing office 1 image
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(d) Pre-processed office 1 image
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(b) Pre-processing office 2 image
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(e) Pre-processed office_2 image
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(c) Pre-processing office 3 image
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(f) Pre-processed office_3 image
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Fig.2 Office images before and after logarithmic domain pre-processed
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(c) Pre-processing office 3 image
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(d) Pre-processed office 1 image
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(e) Pre-processed office_2 image

I’ | =
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(f) Pre-processed office_3 image
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Fig.3 Edge detection effect before and after logarithmic domain preprocessing
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Tab.1 Comparison of PSNR values between four algorithms dB
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office_3 12.497 1 12.546 6 13.233 0 13.754 2
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(a) Laplacian ¥ office 1
(a) Office_1 of Laplacian operator

(b) Laplacian ¥ office 2[F{&
(b) Office_2 of Laplacian operator
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(c) Laplacian & F office 3E#H
(c) Office_3 of Laplacian operator
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(d) Log EF office 1E#&
(d)Office 1 of Log operator

() SCHR[12]5 Boffice_1EH
(g) Office_1 of Ref. [12]

() &3 H roffice 1R
(j) Office_1 of this paper
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(e) Log B office 28
(e) Office 2 of Log operator
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(h) Office_2 of Ref. [12]
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(k) A H thoffice 2B
(k) Office_2 of this paper

[ = ]
(f) Log &1 office 3[&#&
(f) Office 3 of Log operator

L =\
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(i) Office 3 of Ref. [12]
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(1) Office_3 of this paper
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Fig.4 Comparison of the algorithm in this paper with classical algorithms and Ref. [12]
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