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Collision detection and isolation for manipulators based on

the momentum observer

ZHANG Shu—zhen, LI Jinxia, YANG Kai, WEI Xing—ia, NAN Wen-hu, ZHENG Haixia
( School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050)

Abstract: In the process of complex space planning and movement, the manipulators will inevitably collide with the sur—
rounding environment and staff. Therefore, it is necessary to detect collisions between the manipulators and the outside world in a
reliable manner and make the manipulators respond safely. In this article, the dynamic model of the manipulators is set up, and a
torque observer is designed based on the generalized momentum. The dynamic threshold is identified with the dynamic model error
and the speed-induced noise error taken into account. The observed value is compared with the dynamic threshold, and thus the
real-time collision detection of the manipulators is realized. The observation value is adopted to change the control law based on
position and speed tracking to the torque control law based on the observation value, in order to isolate collisions. With the two—
degree-ofHreedom manipulator taken as an example, the dynamics is analyzed by means of ADAMS and MATLAB is used to simu—
late the momentum observer. The values are compared with those obtained from the traditional observer, which has verified that
the momentum observer can detect collisions quickly and accurately.
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