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Design of a Robotic System for Safety Valve Calibration and
Its Target Positioning Method

MAO Wei,ZHU Haiqing,DU Xiaofeng

(College of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)
Abstract : In order to reduce the manpower and material resources for safety valve calibration, a safety valve calibration robot was
designed and developed to realize the autonomous movement, grabbing and handling of safety valves. Through the fusion of
machine vision and 2D lidar, the target positioning is realized, and the problem of how to insert the end effector into the pressure
relief port of the safety valve during the robot grasping process is solved. Firstly, the target is extracted by Hough circle
detection, the target field of view is calculated, and the point cloud data is filtered by Kalman filtering, and then the K-means
clustering is used to cluster the point clouds in the range to find the point clouds that meet the target characteristics, and the
navigation deviation is calculated. The results show that the transverse and longitudinal deviation error is less than 0.015 m, the
heading angle error is less than 1°, and the navigation deviation extraction accuracy is high, which meets the requirements of the
robot grabbing safety valve.
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