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Visual Servo Location Control of UHV Converter Standing Insulator
Cleaning Robot Manipulator

YAN Yu !, JJANG Wei #*, ZHANG An %3 | LI Hong-jun #*
(1. State Grid of Hunan Electric Power Company Maintenance Company, Changsha Hunan 410004, China;
2. School of Mechanical Engineering and Automation, Wuhan Textile University, Wuhan Hubei 430073, China;
3. Hubei Provincial Engineering Research Center of Industrial Detonator Intelligent Assembly, Wuhan Hubei 430073, China)

Abstract: In order to the ensure the stable operation of UHV converter station in power system, and further improve the intelligence of the
cleaning robot, a visual recognition method of vertical insulator is proposed. The general mathematical equation of the method is established
through the elliptical geometric characteristics of the insulator contour image. Based on the least squares method and according to the
measuring points on the elliptic contour, the insulator surface ellipse can be determined, so as to realize the accurate identification of vertical
insulators. Based on the recognition results, the visual servo positioning control is implemented for the vertical insulator cleaning robot, and
two groups of nozzles located on the manipulator are guided to precisely locate and clean the UHV converter stand insulator. Finally, field
operation tests on the physical prototype of UHV vertical insulator cleaning robot are carried out to verify the effectiveness and engineering
practicability of the method. Compared with other methods, this method has good versatility, strong adaptability, easy physical
implementation, and has strong popularization and application value.

Key words: insulator; robot; least square method; recognition methods; visual servo



