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UAV's Precise Trajectory Tracking Control Based on
Nonlinear Dynamic Inverse and Quaternions

SONG Hongchuan', ZHAN Hao', XIA Lu', ZHANG Nan’

1.School of Aeronautics, Northwestern Polytechnial University, Xi’an, 710072, China;
2.Skyline Technologies, Xi’an, 710072, China

Abstract: The precise tracking 3D trajectory that changes dramatically within the boundary of flight performance is
the essential capability of the UAV applied to air combat, which requires that flight control law design be adapted to
nonlinear characteristics of flight dynamics and solve the singularities problem during the flight. Continuous
trajectory control on the basis of nonlinear dynamic inversion ( NDI) is studied. The singularities problem is caused
by continuous trajectory expressed by flight velocity and flight-path angles. A sudden change of flight-path axis sys-
tem happens when aircraft flies along a continuous trajectory which results in singularities. A method for amending
flight-path axis system is presented to solve the sudden change problem of flight-path axis system. Finally, the com-
bination of the maneuver generator based on quaternions and amending flight-path axis system realize the precise

trajectory tracking control without singularities and obtain excellent tracking characteristics.

Keywords: nonlinear dynamic inversion; maneuver generator; trajectory track; singularities; quaternions
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