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Recognition of High-Voltage Isolation
Switch Opening and Closing State Based on Image Fusion

ZHANG Jing, SHAN Changji, ZHOU Li, LI Xin, ZHU Hao
(School of Physics and Information Engineering, Zhaotong University, Zhaotong 657000, China)

Abstract: To solve the low recognition rate problem of the existing isolation switch state identification, a
method of image fusion based on NSST-PCNN-IFVSS is proposed. Image registration is performed in the
preprocessing stage of infrared and visible light images; subsequently, pixels and fusion are used to achieve
the fusion of the two images. In the fusion stage, the non-subsampled shearlet transform is used to
decompose the infrared and visible light images into high- and low-frequency sub-band images. In the
high-frequency sub-band image part, a pulse coupled neural network is used for fusion, whereas the image
fusion method based on visual saliency segmentation is used for fusion in the low-frequency sub-band image
part. The two sub-band images are combined by the inverse transform of the non-subsampled shearlet
transform to obtain the fused image. A fusion quality index evaluation scheme is established to compare the
effect of this method with common image fusion methods. The fused image is processed by a pixel
integration projection algorithm to determine the state of the high-voltage isolation switch. Experimental
simulation verifies that the image fusion effect of the non-subsampled shearlet transform-pulse coupled
neural network-image fusion based on visual salience segmentation is better than six common fusion
methods, and the recognition result after image fusion is better than that of the single visible light image and
infrared image.
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Table 1 Image quality evaluation indicators obtained by different fusion methods

Fusion methods QABF IE MI VSI STD SSIM
LAB 9.9351 5.8204 -6.37e-12 9945 27.3467 1
IHS 11.3684 6.1834 -8.00e-12 10030 32.3809 1

Weighted average fusion  9.1370  6.1181 -1.00e-11 9945  33.6583 1

Brovey 12.1616 53541 -6.10e-12 9944  38.2942 1
Wavelet transform fusion 8.1644  6.5108 -1.65e-11 9945  33.0885 1
PCA 87515 53947 -7.02¢e-12 10030 26.4476 1
NSST-PCNN-IFVSS 143917 6.5260 -1.03e-11 10030 38.5471 1
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Fig.7 Fusion image state recognition results graph
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Table 2 Different types of image recognition accuracy

comparison
Image type Opening accuracy  Closing accuracy
Infrared image  88% 87%
Visible image 91% 89%
Fused images 95% 94%
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