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Tracking control for a VTOL aircraft based on
adaptive immersion and invariance

Zou Liying” , Miao Fengjuan” , Tao Bairui ™
( " College of Communications and Electronics, Qiqihar University, Qiqgihar 161006 )
( ™ Modern Education and Technology Center, Qigihar University, Qiqihar 161006 )
Abstract
To realize the tracking control of a vertical take-off and landing ( VTOL) aircraft with uncertain input disturb-
ances, a robust tracking control strategy based on adaptive immersion and invariance (I&I) was presented. The
strategy uses an adaptive I&I method to achieve the real-time estimation and attenuation of uncertain input disturb-
ances. For making the controller design easier, it transfers the output tracking problem of an original system into
the stabilizing problem of two error subsystems by using the system decomposing technique to change the original
system into a minimum phase error subsystem and a non-minimum phase subsystem. On the basis of the adaptive
I&I estimator, two low-dimensional controllers of the two decomposed subsystems were designed, which makes the
overall closed-loop system exponentially stable. The numerical simulation results and stability analysis demonstrate
the effectiveness and robustness of the proposed control method.
Key words: vertical take-off and landing ( VTOL) aircraft, output tracking, immerse and invariance (1&I)

disturbance rejection
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