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Monitoring Technology for Opening and Closing States of Disconnector Contacts Based on

Image Recognition

ZHANG Yiming, LI Shaohua, YAO Yongqi, ZHANG Wentao, WANG Zicong, LI Dexiang, CHENG Yanjie
(Pinggao Group Co., Ltd., Henan Pingdingshan 467001, China)
Abstract: With the in-depth intelligent transformation of substations, the operation mode is gradually shifting towards the efficient

In

and safe “one-click sequential control”. However, the key to achieving this mode lies in the precise determination of the open/closed
status of disconnect switches. Currently, the detection methods for the open/closed status of disconnect switches suffer from issues
such as high costs and a narrow scope of application. To address these challenges and promote intelligent operation and maintenance
of substations, this paper investigates the template matching algorithm within image recognition technology, enabling rapid and
accurate identification and detection of disconnect switch statuses. By incorporating integral image and image pyramid techniques,
the normalized cross-correlation template matching algorithm is accelerated, significantly reducing the detection time for a single
image to 0.038 seconds while maintaining a high accuracy rate of 98%. Furthermore, a template matching algorithm based on edge
features is proposed, further compressing the detection time to 0.015 seconds with an accuracy rate consistently above 95%.
Ultimately, an efficient detection system for the open/closed status of disconnect switches is designed and implemented, providing
robust support for the intelligent operation and maintenance of substations.
Key words: disconnect switch status detection; template matching algorithm; intelligent operation and maintenance
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Fig. 1 Monitoring device for opening and closing of

disconnector switches and its installation method
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Fig. 2 Image graying effect diagram
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Fig. 7 The schematic diagram of the sampling group

under the disconnector switch
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Fig. 8 Rotating image
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Fig.9 The template matching algorithm process
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Table 1  Algorithm performance comparison table
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