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Research on cooperative transportation control of double
Cable-driven aerial manipulators

Han Zhiheng Ma Rui Ding Li Liu Xingyu Han Jinjin

(College of Mechanical Engineering, Jiangsu University of Technology, Changzhou 213001, China)

Abstract: An impedance control strategy based on non-singular fast terminal sliding modes is proposed to solve the problem of contact
control during cooperative transportation of double cable-driven aerial manipulators. Firstly, considering the flexibility effect of the cable-
drive mechanism, the dynamics model of the dual-machine collaboration system taking into account the flexibility of the joints is
established, and the impedance equation in the task space is derived. Then, a cooperative impedance control strategy is designed to
accelerate the system state volume and convergence speed with the use of non-singular fast terminal sliding mode surfaces, and to weaken
the output torque jitter effect using power functions. At the same time, the stability of the controller is analysed in the Lyapunov
framework. Finally, the effectiveness of the proposed control strategy is verified by controller comparative performance simulation and
cooperative transportation simulation. The results show that the proposed controller has fast response speed, high control accuracy and
excellent stability, and can effectively reduce the system chattering.
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Fig. 1 Schematic diagram of double

cable-driven aerial manipulators
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Fig.9 Torque response curves for each joint of double

cable-driven aerial manipulators
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