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Collision detection for robot force/position hybrid control
based on fast dynamics identification
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Abstract; Aiming at safety problems caused by abnormal collisions during robot force/position hybrid control, a collision detection
scheme based on rapid dynamics identification is proposed. Firstly, a rapid robot dynamics identification model is formulated. The
simplest trigonometric function regression matrix of the robot joint gravity moment is sorted based on Lagrangian method, and the
continuous friction model is used to model the joint friction. Then, both the minimum parameter set of the gravity moment and the
parameter set of the continuous friction model of the robot joint are identified by least square method. Finally, rapid dynamic
identification and collision detection experiments of the robot are designed and completed to evaluate the effectiveness of the proposed
method. Results show that the proposed method can quickly and effectively identify the dynamic parameters of the robot. The abnormal
collisions above 4 N-m in position control and 8 N-m in force control can be detected in real time, which effectively guarantees the safety
of operators and equipment and has certain engineering reference value.

Keywords : robot force/position hybrid control; continuously friction model; gravity recognition; collision detection
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