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Abstract  Based on artificial mmune netvoik the sensor failires are detected n aircraft engine An mmune network
for sensor fault diagnosis is presented The structure and the features of the mmune nework for sensor fault detection, are
presented and the algorithm s of sensor failure detection are given Sensor failure diagnosis for same typical sensor failures is
sinulated The lin its of sensor biaswhich can be detected and the effect of fau lt detecting under various noise levels are exam-
med Smulation results show that thismethod can effectively detect the sensor failires M oreover this method is sensitive to
fault and wbust for noise nterference
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Fig 1 Principle of the inmune network model
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Table 1 Binary test outcameT;

Ti=-1 When testing unit i is fauli-free and tested unitj is faully
T=1 W hen both units are faulr-free
Tij=-1orl W hen testing unit 1 is faulty( result unpredictable)
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Table2 Correspondence fran immune

systan to the immune network model
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Fig 2 Structure of the sensor network
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Table 3 Testmatrix of inmune network nodes

Ny Ny T, T, T; P P Pa
Ny, 0 -1/1 0 0 -1/1 0 0 -1/
Ny -1/1 0 0 -1/1 0 0 -1/1 0
T 0 0 0 —1/1 =1/l —1/1 0 0
Ty 0 -1/1-1/1 0 0 0 -1/ 0
Ty —-1/1 0 -1/1 0 0 0 0 -1/
P 0 0 -1/1 0 0 0 -1/1 -1/
P2 0 -1/1 0 -1/1 0 =-1/1 0 0

Py -1/ 0 0 0O -1/1-1/1 0 0
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Fig 3 Simulation curve of senor faults
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Fig 4 Output for several levels of p, sensor fault

Table 4 Perfomance of sensor fault

detection under various bias
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Fig 5 M ininun detectable levels of sensor faults

4 2 HRREN SR

fe kA i FRIZ I R 3 — > E B RE TR br A2
PUTPLRE ST BR T B 0 H AL A 25 MR s T4,
It LA BT A iR 2 I R G ) T S ) B B e SRR
HE, R, AV MBS 5 I IME N Q
JTE VRIBEHL e R, MRS A0 {5 e LE R — R BIME,
W RWR SHR. WRPATLE i, s X2 i
R WA AS K, T HL & ShHLAE SE B s A I, R 1

FURLE—HOANTE T Q 027K F, BRI 1% 77 92 %
A BRI A B

Table 5 Performance of sensor fault

detection under various noise levels
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