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Abstract:W e propose amultiremlution wavelet process neural netvork (MW AINN) based on wavelet multireslu-
tion analysis theory and the process neural netvork model It combines their characteristics of delanination, multi-
redlution, and local learning cgpability  The network, making full use of the canplementary characteristic of wave-
let function and scale function, aswell as the ability o handle continuous input signals, can forecast complicated
nonlinear time segquences The netvork’s learning algoritm is given Using an example of state monitoring of ex-
haust gas tanperature margins of aeroengines, forecastingwas performed using the multi-reolution wavelet process
neural netvork Itwas found that the proposed neiwork exhibited good convergence and high accuracy, providing
an effective way for state monitoring of exhaust gas tenperatures of aeroengines
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Fig 1 Structure of process neuron
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Fig 2 Multireolution wavelet process neural netwvork

model
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Fig3 The sketch map of multirelution wavelet grid-
ding series
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Fig 4 The flow chart of MW NN leaming algorittm 1 ' m=3
, m=4
EGT , : m =3 :
EGT
EGT ; 6
2
el JTOD-7TRAE 2 EGT
, EGT ’ Table2 The reaultsof MW PNN EGT forecasting
EGT / / / 1%
1 354000 358240 Q4240 120
2000 1 4 12 18 2 359000 355800 03190 Q0 89
1 , , 44 3 35 7000 358100 Q1100 Q31
4 37.1000 376040 Q5040 1 36
! 8 5 36 6000 36380 Q2140 Q 58
’ 6 38 7000 3831310 Q5680 147
, 9
; EGT
6 , 6 , 3
36 ' 30 3 EGT
Table3 The reaultsof PNN EGT forecasting
B- @ (x) =N4 (x), n
B 5 1 B / / / 1%
n- 1 354000 35 3758 14805 4 18
2 35 9000 356163 13637 3 80
3 v, 3 3 35 7000 36 1642 0 0952 Q 27
b0 =29 29+ (2x- 1) -2 (2x-2).
4 37.1000 37. 0973 12208 329
(13) 5 36 6000 36 3523 11090 3 03
m=0 6 38 7000 383774 09027 2 33
2 m =0 )
, m =0 2 , m=1 1



- 215

2 y ]
EGT
2 82%, EGT
Q 97%.
4
1) L
2) EGT
EGT

[ 1] ZHANGQinghua, BENV EN ISTE A. W avelet netwvorkg[ J].
IEEE Transactions on Neural Neworks, 1992, 3(6): 889-
898

[2] ZHANG Qinghua U sing wavelet netvork in nonparanetric
estimation[ J]. IEEE Transactions on Neural Netvorks,
1997, 2(8): 227-236

[3]ZHANG J, WALTER G, M AO Y. W avelet neural netvorks
for function leaming[J]. IEEE Transactionson Signal Pro-
cessing, 1995, 43(6) : 1485-1497.

[4] , . [J]

, 2000,2(12): 40- 44

HE Xingui, L ANG Jiuzhen Smme theoretical issueson pro-

cedure neural netvorks[ J]. Engineering Science, 2000, 2
(12) : 40-44
[5] , :
[J]. , 2004, 27(5): 645-650
XU Shaohua, HE Xingui Leaming algoritms of process
neural netvorks based on orthogonal function basis expan-
son[J]. Chinese Journal of Camputers, 2004, 27 (5):
645-650
[6] , , .
[J]. , 2001, 3(4):31-35
HE Xingui, L ANG Jiuzhen, XU Shaohua Leaming and
goplications of procedure neural neworks[J]. Engineering
Science, 2001, 3(4):31-35
[7] - M].
,1982: 1-6
[8] , . EGT EGT
[J]. , 1999, 6:20-21
HE Eming, SONGLitaa Analysisof EGT and measures
increase the EGT margin[J]. Aviation M aintenance, 1999
(6): 2021
[9] ) EGT
[J]. , 2005(1): 44- 45
FU Yaoming M anaganment of EGT margin of civil turbofan
in the use and maintenance [ J]. Aviation M aintenance,
2005 (1) : 44- 45

., 1978 ,
4 .
v ie , 8 , <l
3 L El 3 .1 ISTP
., 1964 ,
863 2
. 863 3,
1,
() , 863/CM S
—HEC-CMS I ,
2, 1,
2, 1,
CMS . 1
, 100 . SIEI 30



