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Control structure of the composite dynamic inverse output feedback controller for flying wing UAV
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Sliding Mode Observer Based Output Feedback Controller Design of Flying
Wing UAV
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Abstract: Flying wing UAVs has strong maneuverability and better stealth performances due to their special
aerodynamic configurations. Nevertheless, the special aerodynamic configuration and complex flight environment
bring the control system design with channel coupling and multi-source disturbance problems. Therefore, the flying
wing UAV anti-disturbance control has become the key issue of its development limit. This paper investigates the
command tracking control problem of the longitudinal dynamics in flying wing UAV with multi-source disturbances.
Firstly, the command tracking problem in altitude and velocity channel is transformed into the stabilization of tracking
errors. Secondly, the couplings between the altitude and velocity channels and the influences of multi-source
disturbances are regarded as lumped disturbances, and then the High-order Sliding Mode Observer (HSMO)
technique is introduced to estimate them. Finally, a composite nonlinear dynamic inverse output feedback controller is
constructed based on the estimation information of HSMO. Simulation results validate that the proposed method not
only guarantees high-precision tracking of the altitude and velocity commands, but also achieves good disturbance
rejection performance.

Key Words: flying wing UAV; high order sliding mode observer; composite dynamic inverse control; output
feedback control
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