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Comparison and improvement of PSNR performance of HED deep
learning model through image perprocessing and edge detection
algoritms
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Abstract This study combined various image preprocessing techniques and existing edge detection
algorithms on input images and compared them with the latest edge detection model, holistically nested
edge detection (HED). The comparison was evaluated objectively using the peak signal-to-noise ratio
(PSNR) values. The PSNR numerical measurements detected edges through conventional edge detection
methods when no processing was done on black-and-white input images, when the image quality was
improved through histogram stretching and mid-value filters, and binary masks with noise and gaps
removed through image quality enhancement and morphology closing operations. The PSNR value when
the edge was detected with the HED model without any preprocessing on the input image was measured
and compared. As a result, preprocessing improved the performance of existing edge detection algorithms and

showed better performance than HED models, as confirmed by PSNR numerical comparisons.
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Fig. 1. A pair of images for edge detection
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Fig. 2. Result of image improvement
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Fig. 3. Flowchart for noise removal
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Fig. 7. The Results of edge detection using HED
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Table 1. Comparison of PSNR of each algorithm

PSNR(dB)
With
) processing
Procl\i(s)sing Pro\)cvelts}sling and
background
removal
Sobel 30.73 31.56 32.09
Image 1 Prewitt 30.13 31.71 31.49
HED 30.71
Sobel 30.73 30.48 34.16
Image 2 Prewitt 30.13 30.01 33.93
HED 31.95
Sobel 30.74 31.57 33.63
Image 3 Prewitt 30.13 30.71 32.83
HED 31.36
Sobel 30.73 31.56 33.23
Image 4 Prewitt 30.13 30.70 32.45
HED 32.19
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