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Research on Actuator Automatic Compliant Assembly Based on
3D Vision and Force Control

Cai Hu LiQian Cao Yingrong LiuYingzhi Liu Dingyang
(Beijing Xinghang Mechanical-electeonic Equipment Co., Ltd., Beijing 100074)

Abstract: For the assembly process of aerospace equipment, the robot automatic intelligent assembly is an
excellent substitute for manual mode, depending on the advantage to improve assembly efficiency, reduce labor cost and
ensure the assembly accuracy, consistency and safety. In this paper, according to the actual needs of the installation of
the steering gear in aerospace equipment, a dual manipulator cooperative automatic assembly robot system based on 3D
vision and force control feedback is developed. It mainly uses 3D vision to realize the identification and accurate
positioning of the actuator, base and screw holes, and uses six dimensional force sensor to realize the flexible grasp and
placement of the manipulator for the actuator. Finally, it uses the intelligent electric screwdriver to complete the screw
locking operation of the entire actuator workpiece. The experimental results show that the visual identification of high-
precision screw holes/locating pins and force-controlled assembly of steering gear with an accuracy of +£0.1mm, the
attitude angle can reach +£0.2°, thus realizing high-precision grasping, placing and screw locking installation of steering
gear, and the installation efficiency of actuator can be improved by 30%.

Key words: machine vision; visual servoing; force controlled compliant assembly; double arm cooperative
robot; screw lock
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