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Trajectory Control of Quadrotor With
Cable-Suspended Load via Dynamic
Feedback Linearization
LIANG Xiao' HU Yu-Li"

Abstract A quadrotor with cable-suspended load in 3-D space is
considered, which is underactuated, strongly coupling and
nonlinear. According to the dynamic feature, the system is
decoupled into quadrotor attitude control subsystem and double
points link subsystem. The generalized coordinate with the same
dimension of the system freedom is selected and the generalized
force is calculated based on the principle of virtual displacement,
then the Lagrange dynamic equation of the system is established.
The quadrotor-load system is proved to have ordinary zero
dynamics based on differentially flat property, so it can be
transformed into linear and controllable system by dynamic
feedback. After 2 dynamic expansions and variable substitutions,
the original system is extended to a linear controllable system
whose total relative orders are equal to the system state
dimensions. Based on Hurwitz stability criterion, a dynamic
feedback controller with exponential convergence of position error
is designed. This method can be used as a standard method for a
class of nonlinear systems. Finally, the spiral curve in 3-D space
and the circular curve in the horizontal plane with varying
frequency are taken as the reference trajectory for simulation.
Simulation results demonstrate the effectiveness of the proposed
method.
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