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A Method Based on Machine Vision for Opening-Closing Status Recognition of

Substation Disconnecting Switches

FANG Sheng, SHU Xiaohua, LI Dewu
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the problem of automatic recognition of opening-closing status for disconnecting switches
in outdoor electrical equipment inspection in unattended substations, a method based on machine vision has thus been
proposed for the opening-closing status recognition. The binary image of disconnecting switch can be obtained by dual
threshold transformation, thus eliminating such unwanted targets as electrical insulators with lower gray value and sky
background with higher gray value. The spatial filter has been employed to remove the interfering elements such as
the transmission line and the supporting mechanism near the isolated switch areas, so as to extract the isolation switch.
According to the number of connected regions projected in the horizontal and vertical directions of the binary images, a
judgment can be made of the opening and closing status of the disconnecting switch. The experimental results show that
this method can be used to recognize opening-closing status of disconnecting switches with a high accuracy under an
outdoor complex background.

Keywords: disconnecting switch; dual threshold transformation; gray projection; status recognition
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Fig. 1 Disconnecting switch images and gray histograms
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Fig. 2  Extraction algorithm flow chart of switch regions
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Fig. 7 The opening-closing status recognition flow chart
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