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Protection platen status recognition for a smart substation based on multi-strategy

segmentation and fusion and morphological feature identification
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Abstract: The inspection of protection platens in substations at present still relies on manual operation, which is

time-consuming and error-prone. It also restricts the development of more intelligent secondary equipment in substations.

Given this, a novel status recognition method for a substation protection platen based on multi-strategy segmentation and

fusion and morphological feature identification is proposed. With a cabinet image collected by the mobile terminal, the

platen region is first dealt with perspective transformation to eliminate the distortion caused by the image acquisition

angle. Then, a multi-strategy segmentation and fusion method is proposed to extract the valid platen region, within which

multi-threshold segmentation is applied in the HSV space while K-means clustering is adopted for segmentation in Lab

space. Thus, the valid platen region is obtained by fusing the two kinds of segmentation results. Subsequently,

morphological features of the valid platens including direction angle and aspect ratio are calculated, based on which the

state corresponding to different features is distinguished. Then the two state results are merged into the final operating

state of platens. Results in application for different cases for cabinet images with complex background show that the

proposed method achieves good accuracy and applicability.
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Table 2 Morphological features and state recognition

results of the platens

Fe 5 Jr 0/ AL Vi Ve Vs
1 —41.17 1.06 0 0 0
2 —-44.51 1.02 0 0 0
3 -44.36 0.98 0 0 0
4 -50.37 0.90 0 0 0
5 -87.97 0.36 1 1 1
6 -89.15 0.31 1 1 1
7 -45.16 1.00 0 0 0
8 —-44.98 1.02 0 0 0
9 -44.41 1.02 0 0 0
10 89.23 0.40 1 1 1
11 89.43 0.30 1 1 1
12 -89.67 0.30 1 1 1
13 -41.95 1.04 0 0 0
14 —-43.51 1.02 0 0 0
15 89.71 0.33 1 1 1
16 87.80 0.33 1 1 1
17 -46.43 0.95 0 0 0
18 —46.13 0.98 0 0 0
19 —-45.71 0.98 0 0 0

20 88.99 0.45 1 1 1
21 -89.49 0.36 1 1 1
22 -89.64 0.32 1 1 1
23 -46.45 0.98 0 0 0
24 -47.21 0.96 0 0 0
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Table 3 Morphological features and state recognition

results of the platens

e DI SEKEH Vai Vo Vs
1 -43.28 1.05 0 0 0
2 -89.41 0.34 1 1 1
3 -88.70 0.29 1 1 1
4 -88.61 0.31 1 1 1
5 -89.96 0.32 1 1 1
6 89.39 0.30 1 1 1
7 -89.13 0.31 1 1 1
8 -43.15 1.03 0 0 0
9 -47.73 0.89 0 0 0
10 89.49 0.38 1 1 1
11 -89.94 0.33 1 1 1
12 -89.64 0.35 1 1 1
13 89.80 0.28 1 1 1
14 88.23 0.30 1 1 1
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