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AA  System input
BB Scft’hard switching rule
CC Hybrid controller
DD Aero-engine
EE System output
FF Larger fault signal amplitude
GG Smaller fault signal amplitude
HH Sensor
Il Filter
JJ  Hard-fault diagnosis system
W S8 [ M I I KK |r| < threshold value
! . SRy : LL No fault
i MM [r| 2 threshold value
NN Has a fault
QO Fault isolation, and feedback signal reconstruction
: PP Scft-fault diagnosis system
L S < WL SRR QQ If Max{SRi) < threshold value, there is no fault
S RR ! RR If Max{SRi) 2 threshold value, there is a fault
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(57) Abstract: The present invention belongs to the field of acro-engine fault diagnosis. Provided is a fault-tolerant soft-hard hybrid
control method for fault diagnosis of a sensor of an acro-engine. In the method, detection of a soft/hard fault of a sensor of an aero-engine
and estimation of the true state of a system are realized by means of a Kalman filter group in a soft/hard fault diagnosis system. A
designed soft-fault diagnosis system performs residual processing on measured values of sensors and estimated values of a group of
Kalman filters, and solves the weighted sum of squares of same, so as to compare the weighted sum with a known threshold value to
further detect whether there is a fault. A designed hard-fault diagnosis system compares the residual absolute value of the measured
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values of the sensors and the estimated value of a Kalman filter with the known threshold value, so as to further detect whether there is a
fault. It is verified that by means of the method, the negative effect of a fault of a sensor of an acro-engine on the overall performance of
a system can be effectively removed, such that the system is more stable, and various performance indexes can better meet requirements.
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Ax = AAx + BAu+w ,

{ @

Ay =CAx +DAu+v,
A, w My Sl RGN EME S, FBix w Moy ABENFR ST A S, HihTr
ZRED AN ORI N A R/R 2 5%

A% = AAR + BAu + K(Ay — AY),
Ay = CA% + DAu, (3)
K = PCTR™L,

Aof, REMBEMMI, KFRFREWRMME: PARR (1) FRfIZRR KR

AP+PA" —PC'R'CP+Q=0 (4),
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