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Abstract; Aiming at the problem of aeroengine condition monitoring, a wavelet process neural network
(WPNN) model is proposed. Its hidden layer and output layer are composed of process neuron and the hidden
layer function consists of wavelet function. The network has not only the capability to deal with the continuous
input signals, but also the time-frequency local property of the wavelet analysis. The learning ability of WPNN
is better and the predictive precision is higher. The corresponding learning algorithm is given and the network is
compared with three layers feedforward process neural network (PNN) by predicting the exhaust gas tempera-
ture (EGT). The result exhibits good convergence and simple architecture of the network. The prediction capa-
bility is superior to PNN. This provides an effective way for the problem of aeroengine condition monitoring.
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Fig. 1 Structure of process neuron
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Fig. 2 Wavelet process neural networks
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Fig. 3 Error curve of learning

S MR 7 2] 58 U /N T 22 I 45 1) 12 Ak
AE S, S 6 HAR N ZRkEA E AT, Il 25 21
UL 1, ISR 2R 0. 61 %, e RAHXT IR 2R
130 %0 ¥ & SE bR TRREESK , 58 42 MEAT X & b A
R B0 HE AT 52 I A

F1 MNETERBERETN EGT MK 4 F
Table 1 Results of WPNN EGT forecast
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1 35.400 0 35.375 8 0.024 2 0.07
2 35.900 0 35.616 3 0.2837 0.79
3 35.700 0 36. 164 2 0.464 2 1. 30
4 37.100 0 37.097 3 0.002 7 0.01
5 36. 600 0 36.352 3 0.247 7 0.68
6 38.700 0 38.377 4 0.322 6 0. 83
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Table 2 Results of PNN EGT forecast
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1 35.400 0 36. 880 5 1. 480 5 5.43

2 35.900 0 37.263 7 1.363 7 8. 89

3 35.700 0 35.604 8 0.095 2 3.95

4 37.100 0 35.879 2 1.220 8 6.47

5 36. 600 0 37.709 0 1.109 0 1.32

6 38.700 0 37.797 3 0.902 7 5.91
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