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Abstract

Objective: In recent years, power plants and power grids are developing into new and networked
systems. Remote monitoring systems are widely used in the power industry, in which digital im-
age processing plays an important role, and edge information extraction is especially critical for
the effect of image post-processing. Therefore, improving the accuracy of image detection is of
great significance for comprehensively carrying out and deepening the maintenance and overhaul
of electric equipment. On the one hand, it can improve the production and transportation effi-
ciency of enterprises; on the other hand, it maintains the safety of the factory and staff. Method: In
this paper, by analyzing the characteristics of power equipment images and giving full play to the
advantages of mathematical morphology, a new type of multi-scale and multi-direction operator
with adaptive weight is proposed. The concept of weight is introduced to achieve the best registra-
tion between the edge detection mode and the corresponding image, and then a more comprehen-
sive and fine image edge is extracted. Result: A large number of numerical experiments show that
the algorithm can better extract edge details, and its edge detection and evaluation index (quality
factor F) is raised to the ultra-high value above 0.9, indicating that the extracted image edge is
very complete, and the noise suppression and elimination are also significantly improved. Conclu-
sion: The new idea of multi-scale and multi-direction mathematical morphology edge detection
proposed in this paper has obvious advantages in image edge detection, which provides beneficial
ideas and algorithm support for image monitoring in power companies and has good application
value.
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Figure 1. Three by three structural elements in four directions
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Figure 2. 3 x 3 image subblock
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Figure 3. Original images of transformers, power towers and insulators
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Figure 4. Comparison diagram of transformer edge detection effect
4. TESFDGA MR L E

DOI: 10.12677/csa.2021.115124 1230 TR 5 R H


https://doi.org/10.12677/csa.2021.115124

Log Canny (#{i: 0.05) A

Figure 5. Comparison diagram of edge detection effect of power tower
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Figure 6. Comparison diagram of insulator edge detection effect
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Figure 7. Noise images of transformers, power towers and insulators
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Figure 8. Comparison of transformer (Poisson noise) edge detection effect
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Figure 9. Comparison of edge detection effect of power tower (Gaussian noise)
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Figure 10. Comparison of insulator (salt and pepper noise) edge detection effect
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