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Abstract : In this paper, we propose a payload stabilization control design method for a UAV with a
suspended payload for transporting. The primary problem that arises from cargo transporting with a UAV,
is that of safe unloading in harsh environmental conditions. In this paper, the possible superior control
system configurations are discussed to show the advantages of actively controlling the cable length.
Therefore, we propose a nonlinear control system with active control of the winch. To evaluate the control
performance of the proposed control system, along with a simple position compensator and nonlinear
control system with constant cable length, a comparison study is also conducted. The control performance
and efficiency of the proposed control system are validated through simulation on a UAV model.

Key Words : UAV (Unmanned Aerial Vehicle), Suspended Payload Stabilization, Integral Sliding Mode
Control, Adaptive Control, Actively Controlled Wire Length
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Fig. 2 Motion of a suspended payload in
three-dimensional space
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Table 2 Parameter of controlled system

Item Value Unit
Type of UAV Quadcopter -
Mass of UAV(m,) 25 kg
Size of UAV [LxWxH] 1x1x0.5 m

L diag(0.0025, )

Moment of 1nert1a(111) 0.0025, 0.0037) kg'm
Mass of payload(m,) 5 kg
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