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Failure detection of aeroengine based on process
neural network with double hidden-layers

LI Yang, ZHONG Shi-sheng

(School of Mechanical and Electrical Engineering, Harbin Inst. of Technology, Harbin 150001, China)
Abstract; Process neural network (PNN) with double hidden-layers model was proposed to detect aeroengine failure.
The network can deal with the time-varied signals. The hidden layer of process neuron executes time aggregation operation
while the hidden layer of generic neuron raises the mapping capability of the network to complex relation between the system
input and output. The network was compared with recurrent neural network ( RNN) by predicting exhaust gas temperature

(EGT). The results exhibit good convergence and high accuracy of the network and the predictive capability is superior to

RNN. This provides an effective way for aeroengine failure detection.
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Fig.1 Model of process neural network

with double hidden-layers
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Fig.2 Prediction of Mackey-Glass time series

4 THEHVRSER

HEEEERA AT KNS ARHRERT
“UERB” BB R, BREZ IR ES K ZE
RAPEREER BH, XA LITERERSHET
BT, KKEEZ LA LAE A6, BEKEE R
A, RHLESHHLHEREE (EGT) , R AL A SHL &
EEE ., TRV BEEEEBRRHREY S
FIEHSEE EGT LF, F il & & Cit R ah Il i%
KOBEPRBER , HEAHFMEZE K, BTl EGT B4
ZHPURE LM EBERIR, X ECT WRMCEXR
P B P A B XU A AL IS e A BR LR A
BREMESHNIES F AR EZEWHEAKE. &
SCLA JT9D-TR4E iR KL xt &, xt HHERIRE
¥ BE A B P RT [5) 1% 5 o 2 W 4R R LR 2 i B 2 )
BUITEE KL KT, G E A R T T AN
o

KM EGT BIBB A b A4S TR A A
FiF 445 1 o [ B2 4 R R ALY R S HLBT

RYLEE SRS R T6T-ER, K s WL B 5 % JTID-TR4E, %k
HPLH S S 716928, KHL 5 K B2553, RAERT (A Ky
2000 41 A4 4 H % 2000 4£ 12 A 18 H , R FE R[] ]
R BEfG , XBITMERESRERRE, LR
1344 DMEBUREE. HESN 8 A BEEEHTH
& A — AT REUE B BRZ I R M 2 RS R
ARE LI O MEUEE AL . WRRZ LM E M
BRI R 1-80-60-1, ¥ SRR 2 1 B2 #4200 4%
A H A R BRGE SR R B L R R BRI B R
BANECH 6 4>, LB 36 4 REA BT 30 HAEAE K
W 2 MG I GAEA, MEIREFER
FEHRO0.01,%HEN 0.05, ;e KEMRKE 1 000
Wo MKZ 68 WHEIERBUK, . Hi#tFTA A
Mr fERAEAG T, RA®E A EREHEIT EGT #
W, W4 W30 TS D 1-60-1, W 4% 28 384 1R 3] 1%
GRS, PR RGRRM ¥ REMLME 3 Ay
R

0.06

0.05

0.04

PNN with double
0.03 R hidden-layers
0.021

0.01

Error

0
10 100 200 300 400
Epoch

Fig.3 Learning error curve
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Table 1 Result of PNN EGT forecast

Sample Actual Desired Absolute Relative

number value/C value/ C error/ C error/ %
1 35.400 0 35.498 2 0.098 2 0.28
2 35.9000 34.8718 1.028 2 2.86
3 35.700 0 36.295 4 0.595 4 1.67
4 37.100 0 36.578 6 0.521 4 1.41
5 36.600 0 37.019 4 0.419 4 1.15
6 38.700 0 37.7279 0.9721 2.51
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Table 2 Result of RNN EGT forecast

Sample Actual Desired Absolute Relative

number value/C value/C error/C error/ %
1 35.400 0 34.204 0 1.196 0 3.38
2 35.900 0 35.5320 0.368 0 1.03
3 35.700 0 34.283 8 1.416 2 3.97
4 37.100 0 35.518 1 0.625 6 4.26
5 36.600 0 37.225 6 2.1216 1.71
6 38.700 0 36.682 3 2.0177 5.21
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