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Design of robust positively invariant set for trajectory tracking of multi-
rotor UAV with input saturation

LI Zhi-nan, LI Wei-hua, WANG PengT, CAO Yue
(Information and Navigation College, Air Force Engineering University, Xi’an 710003, China)

Abstract: A robust positively invariant (RPI) set is designed for the trajectory tracking problem of a multi-rotor unmanned
aerial vehicles (UAVs) subject to external disturbance and input saturation. With considering the nonlinear dynamics,
external disturbance and input saturation of the multi-rotor UAV, a nonlinear control law with disturbance offset is designed
firstly to ensure the stability of tracking, and the RPI set is constructed based on linear matrix inequalities (LMIs). For the
tracking error within the designed RPI set, the designed control law can always guarantee that the tracking error stays in
the RPI set forever and eventually converges to zero. The above properties are verified by the theoretical derivation and

simulation results.

Keywords: multi-rotor UAV; external disturbance; input saturation; RPIset; LMIs
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