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Trajectory Tracking and Controlling of Quad-rotor
Aircrafts Based on IBS and LADRC

WENG Fa-lu', GUO Yi', LI Sheng-fei’
(1. Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. China North Vehicle Research Institute, Beijing 100072, China)
Abstract: A mechanical analysis is made to the quad-rotor aircraft, and a mathematical model of 6 degree-
of-freedom is established. Then, on the account of the underactuation and strong coupling characteristics of
the quad-rotor mathematical model, a control method based on integral backstepping (IBS) and Linear
Active Disturbance Rejection Controller (LADRC) is proposed for trajectory tracking and controlling of the
quad-rotor aircraft. Firstly, the whole control process is divided into outer-loop position control and inner-loop
attitude angle control. Then, for the under-actuated outer-loop position control, the IBS control method
adaptable for under-driven system is used;as to the seriously coupled inner-loop attitude angle control, the
LADRC control strategy with anti-coupling effect is adopted. The result of experimental simulation shows that
the method can realize the trajectory tracking of the quad-rotor aircrafi.
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Table 1 The quad-rotor aircraft model parameters
used in the simulation
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