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Collision Reaction Control Strategy for Tentative
Moving of Flexible Manipulator
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(1. State Key Laboratory for Robotics and System, Harbin Institute of Technology. Harbin 150001, China;

2. Institute of Robotics and Mechatronics, German Aerospace Center, Munich 82230, Germany)

Abstract: Focusing on the safety in the collision process between the manipulator and the envi-
ronment, a safe collision reaction control strategy for tentative moving is proposed by imitating
human groping behavior in dark environment. The manipulator is controlled in the impedance
control mode with variable stiffness. Contacting with the environment, the controller adjusts its
stiffness to realize soft-touch according to the environment stiffness, then the controller utilizes
the current position as the starting point for small range trajectory planning and gropes. If the
groping movement can pass through the last collision position and no collision occurs again, the
controller resumes its high stiffness impedance control mode and eventually reaches the target po-
sition accurately. For validating the proposed reaction control strategy, some collision experi-
ments are implemented on the platform of HIT 4 degrees of freedom manipulator. The experi-
ment results show that the proposed controller is endowed with good position tracking accuracy in
the absence of colliding, and protects the manipulator and the contact object effectively in colli-
sion cases. The reaction control strategy enables to overcome the shortcoming of terminating task
once a collision occurs in the conventional controller.
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