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Modeling and Control System Designing of a Morphing Micro Aircraft

JIN Lei, DONG Chen, WANG Zheng-jie
(School of Mechatronical Engineering, Beijing Institute of Technology. Beijing 100081, China)

Abstract: A new method was presented for the dynamic modeling and control system designing of
a morphing micro aircraft with variable sweep. Through operating point selecting, aerodynamic
calculation and data fitting, dynamic model of the morphing aircraft was established. According
to the characteristics of dynamic model, a flight control system design method was put forward
based on parameter space approach for morphing aircraft. With computer aided design method, a
longitudinal control system was designed. The simulation results show that the designed public
fixed-gain controller can make the morphing aircraft have required dynamic characteristics in
different flight stages, and show its feasibility and practicability.
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Tab.1 Basic parameters of the morphing aircraft

Pt/ kg HLE K /m 2HE/m /(O
0.5 0. 55 0.5 —4~140
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Fig. 1 Schematic diagram of the morphing aircraft
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Fig. 2 Stability derivatives fitting surfaces
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Fig. 3 Control derivatives fitting surfaces
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Fig.4 T region and the corresponding feedback gain region
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Fig. 5 Pitch channel control augmentation loop of the morphing

aircraft
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Fault Tolerant Control Using Integral Sliding Model
with Control Allocation

WANG Fa-wei, DONG Xin-min, DOU He-feng, CHEN Yong

(The Aeronautics and Astronautics Engineering College, Air Force University, Xi'an, Shaanxi 710038, China)

Abstract; In this paper, an integral sliding model was proposed based control allocation scheme
for multiple effector plane in fault tolerant control when restructure fault unmatched. A new on-
line control allocation method was proposed to predigest design process of siding model control
law. The integral siding model control law was designed to ensure system stability in commands
reallocation. The stability of closed loop system was proved with restructure fault match and
unmatched. The simulation results show the better performance of designed controller in speed
control of multiple effector plane.

Key words: multiple effector plane; control allocation; integral sliding model fault-tolerant control
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