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NDI-PID Based Control Law Design for Aircraft
Approaching in Low-Altitude Windshear

FU Peng, ZHOU Xin, YUAN Suo-zhong

(College of Automation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; The trajectory control of aircraft when encountering low-altitude windshear in approaching is
studied. A realistic engineering model of windshear and a nonlinear mathematical model of aircraft are
established. Singular perturbation theory is applied to divide the dynamic system into several simple
subsystems, and the Nonlinear Dynamic Inversion (NDI) method is employed for designing the control law
for slow-state/fast-state subsystem and guidance system of outside loop. PID control method is also adopted
for compensating the system inversion error arising from the perturbation of aircraft aerodynamic parameters
caused by windshear and other exterior factors, which effectively eliminates steady state error of the system
and keep effective control to the flight path of aircraft approaching. Finally, the simulation results indicate
that the proposed NDI-PID controller has good dynamic characteristics and robustness, which can effectively
resist the windshear interference with certain strength.
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Fig.3 The structure of NDI controller in aircraft approaching stage
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