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Abstract: Deep learning is a new machine learning method based on feature representation. The deep learning model consists of
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multiple hidden layers, and the feature information in the hidden functional layer can be obtained by automatically learning the input
data. Compared with traditional diagnostic methods, deep learning has the ability to extract more abundant features from the original
information, so it has become a new area of machine learning— based fault diagnosis research. It brings new idea of the complex sys-
tem fault diagnostic such as aero—engine gas path. Combining the characteristics of complex system test data and the advantages of
deep learning, a fault diagnostic method based on convolutional neural network is proposed, including preprocessing, model training
and optimization. Then a complex system fault diagnostic algorithm platform based—on deep learning method is realized. The simula-
tion method of an aero— engine gas path test proves that the proposed method has good feasibility and effect, it can make full use of
the advantages of deep learning and more accurately identify the health state of the aero— engine gas path.
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3.3 REZFIERERE

FEWR P ) BRI etk R vp s RSB H A R AR P X
BORHEIEA TR B IS WY, B Z0E R T SRR DU R, DL W
IEBA PR BB E N R PR AN FE A . OB AARZE R 3 AN b
B, 518 HPC Bk (M), HPT R R
(FRE0 . LPT SRR (F280, F S AL o 443
K. 0. N 1. HPC #ks: 2HPT #fg; 3. LPT
R

B FI% 0] 8UJE T DU 4 2 (] B, Jr L bl 28 0 2% 1) B ) —
BA AMMAEI, IR softmax 1F 2 H i th 2 09 B R
B, BRI E BRI EEM AN 11 FrR .

1
Convolution T 1
kernel |e—T——_ I
3 12 6
| «—3b— _ "8 99 l ¥
g T 2 29
v
7 % 3
e 8 8
27

n
lput_data :f

14

model.add(Convolution2D(8,(7,3),padding="VALID" kernel, initializer="uniform",input, shape=(inout height,ino
ut_width,num _channels)activation="rely’))

model.add(MaxPooling2D(paol size=(1, 2),strides=2))
model.add(Convolution2D(14,(3,1],padding="VALID" kernel Initializer="uniform"activation='relu’))

11 PR 2 ) B E 5 B Ak T 72
PR I 285 0 SGD  (Stochastic Gradient Descent,
Rl HLAE B T R, 453 2% eR BI0ME P A 02 38 SUH BRI B, PR AR B R
By ace (OrRiEmiR) ., WES BRI EIN G R mE 1
R

H1 WP BRI o

= i 2R
conv2d_1(conv2D) (None.29,6,8) 176
max_pooliing2d_1(maxPooling2) (None.15,3,8) 0
conv2d_2(conv2D) (None,13,3,14) 350
flatten_1(Flatten) (None,546) 0
dense_1(Dense) (None,128) 70016
dropout_1(Dropout) (None, 128) 0
activation_1(Activation) (None,128) 0
dense_2(Dense) (None,4) 516

M SH71058; FIIZSHL:.71058; ANAIZS4H:0

3.4 HRIESWN
3.4.1 T SVM Jy i (1 K bR 12
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SIHLERE LG 5 W0 A R i 38 N .

i3t SVM Bk X A5 A il & s HIL i I 1 25 4500 a0
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hHFTIER, B R SIIL B ITIRA, JRE I S SRRk A
TR, HA IR 2 iR,

2 T SVM RS W RE S 45
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2 625 1750 875
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R A PRS2 M 4 . 285 3 4 epochs (1
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T 10000, BR-4x # I KO U0 2 I 2 D IE . el R T
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2 625 2 620 5 99. 8%
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