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Fault tolerant control for longitudinal carrier landing system with
application to aircraft

ZHU Qi-dan, MENG Xue'
(College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: Most of the accidents have occurred during the carrier landing phase, which are caused by poor longitudinal
flight path control of aircraft, while the major factors leading to performance degradation are carrier motion, airwake
disturbance and actuator faults. Aimed at these special circumstances, a fault-tolerant control methold is proposed to apply
in the design of longitudinal carrier landing system. First, the airwake disturbance is inhibited by the sliding mode control
method based on nonlinear dynamic inverse. Then the radial basis functions neural network is added and compensated the
systematic faults which are caused by the actuator faults through its universal approximation ability of nonlinear term. So
the fault tolerant method achieves that the aircraft tracks the desired flight path precisely, and is tested with different types
of actuator faults. Finally, the simulation results show that the design of fault-tolerant longitudinal carrier landing system
has strong robustness and fault tolerant ability. The system improves the control precision of aircraft landing trajectory.
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Fig. 1 Response curve of carrier motion
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rant control for longitudinal ACLS)

AT AR L BN A A2 T VA A AR [
MRN8 T AN ES B I RAR A, RAME AT
AR PR ARG AN REE, SEBL a5 L.

3.1 2T RBFNN [ %5 A # i1 28 % 71 (Design of
sliding mode controller based on RBFNN)

AU H B 4%, LA BB R,



1314 B oW H w5 M OH 345
o AR,
" i & SR B RGN, TRy
B =l \prsic | s=e+c|e, (17)
[ DU B U
3 R SR HE v = ce + sat(s). (18)

Fig. 3 Schematic of the fault-tolerant controller
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Fig. 4 Reduced graph of longitudinal ACLS

3.2.1  HZEWLH T (Design of autopilot)
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Fig. 5 Flight variables under normal landing
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Fig. 6 Flight variables with or without fault compensation
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Fig. 7 Flight variables with or without fault compensation
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