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Abstract: The compressor is the core component of refrigeration
equipment. This paper proposeed a method of anomaly vibration
detection of refrigeration compressor based on autoencoder tech-
nology in order to solve the quality control problems in the pro-
duction process of refrigeration compressor. The principle and
process of anomaly vibration detection were given, based on au-
toencoder and the acquisition method of compressor vibration sig-
nal sample. The relationship was studied between the mean
square error of the input and output of the autoencoder and the
distribution of the signal samples. By means of the autoencoder
model, the decision fundament of the abnormal vibration of the
compressor was given. From two aspects of the autoencoder pa-
rameters and the number of training samples, this paper

discussed the influence of three kind of autoencoder parameters
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including calculation iteration number, hidden layer number and
training sample number on the detection accuracy. The study
finds that the number of iterations and hidden layers has an
impact on the detection accuracy, but no obvious law; the
number of the training samples has a significant impact on the de-
tection accuracy. It is an effective method to improve the accuracy
of autoencoder to increase the number of training samples. The
autoencoder can be used to detect anomaly vibration of refrigera-

tion compressor,
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Figure 1 Diagram of the autoencoder structure
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Figure 2 Diagram of the autoencoder composition
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Figure 3 Process of detection of anomaly vibration

based on autoencoder



122

A 542 % MACHINE & CONTROL

T NI9234 SRR S8R 30 (7 7R 4. il
N TEJ5 Bk 3 H IE A A A5 5 o 48 BOHAE 451845 A S
T U SR B g . T 5~ 181 8 43 33l by 1E 5 L A e I AL
5 R A B I S Dl 3 DN A S R IR Sl R I o
o R SR R AR DL S AR IR 3 15 5 9 DT AR AL BT LS L
5 Y B A 5~ & 8 WT LU I L AL
5 1E  HLLE I 33 3 T2 P A0 A3 18] b 8 TG B 2 e TRk
L3 5 I SR 5 T R D T A AL IE
3 RRNEs R e

TEIE 48 MLA= 77 2 bR 4R TR 48 AL sl 15 5 - il il B
AL PR #5351 2 964 DR B 5 5 HEA  BE A AR 2 18 R 4R
FErp i N T E J7 s i Ho IR F R A B 2 857, i
WA A B 107 AR AR 43 Sy I 25 R0 X 9 K 2 4 AR . 2 1]

1. =4k
6. A&

2. R4
7.4
B4 EHEIKIHIESNE

Figure 4 Measurement of the vibration signal of
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Figure 5 Wave form of the normal sample in

time domain
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Figure 6 Spectrum of the normal sample in

frequency domain
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Figure 7 Wave form of the anomaly sample in

time domain
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Figure 9 Relationship between mean squared error and sample distribution
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Figure 10 Relationship between accuracy and

iteration number
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Figure 12 Relationship between accuracy and the

training sample number
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