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Abstract; Asymmetric structural damage will cause unknown changes to the aircraft mass, center
of gravity and aerodynamic characteristics, which will destroy the body longitudinal symmetry and
bring strong coupling effects. Focusing on the flight control problem of the aircraft with asymmetric
structure damage, this paper presents a robust fault-tolerant control strategy based on nonlinear
extended state observer and nonlinear dynamic inverse, which well balances the system performance
and the tolerance of damage. Firstly, the dynamic model of the aircraft with asymmetric structure dam-
age was established. Then, an attitude controller was designed based on the proposed strategy.
Finally, simulations were carried out to demonstrate the control effect with NASA Generic Trans-
port Model. Results show that the flight performance is well ensured after asymmetric structure
damage occurring.
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Fig. 1 The robust fault-tolerant control structure
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Fig. 2 The attitude angle control response
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Fig. 3 The angular velocity response



60 SHUE S BRI

2017 4 11 H

0 T T . .
- 10F
= - 20}
« =30t i i i .
0 5 10 15 20 25
/s
4 T T T T
DR | N —
Z 0
< 230 . . . ,
0 5 10 15 20 25
t/s
4 T T T T
oo -
s O}b4m7m 0670— 0 ]
& =2f 1
-4 I L | |
0 5 10 15 20 25
t/s

4 fETH R ¥ R

Fig. 4 The actuator deflection response
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