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Abstract

For diagnosis of the wind turbine blade in the work of such as corrosion, crack, perforation and
fracture failure, we put forward a Kind of acoustics-based feature extraction method of wind turbine
blade health monitoring and early warning. We first collect the voice of the fan blade run time signal,
and the acoustic signal preprocessing, and then use one-sixth octave band, divided into each fre-
quency band energy as the feature data, training support vector machine (SVM) classification model,
USES the fan noise features a total of 4762 samples, including defect sample of 3341, according to the
7:3. The training set and the test set were randomly divided in proportion to each other. After the
training model was tested, the total correct rate of the test set reached 95.91%. The experimental
results show that the classification results of wind turbine blade health condition obtained by this
method are reliable and can achieve the purpose of non-contact real-time monitoring.
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Figure 1. Remote real-time online non-contact fault monitoring system
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Figure 2. Algorithm flow chart
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Table 1. Microphone performance parameters

F 1 ERRMESH

pE v 3.15 Hz~20 kHz £ 2 dB
RYE 50 mV/Pa
TRERERER —40°C~+120C
ERRE%RR) 148 dB
birgsa- 2] <0.1 dB (0~100% RH)

Table 2. Source and distribution of wind field measured data
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Figure 3. Audio time domain diagram. (a) Before denoising; (b) After denoising
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Figure 4. Flow chart of signal feature extraction
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Figure 5. Normalized frequency band energy distribution of normal and abnormal wind turbine blades within 20 s. (a) Nor-
mal; (b) Normal; (c) Abnormal; (d) Abnormal
E 5. EES5RERNHIEL 20 s QYT —LEnHaEE0HE. () EEXAL; (b) EERHL; () FEXHL; (d) FEXWL

DOI: 10.12677/sea.2021.104050 460 Bk TR R


https://doi.org/10.12677/sea.2021.104050

&gIyry 4

HiP 5 RTUASE HH p e R, R T LS 5 A0 B 5 A AR 73 RE BB HL A A L. A
ARy R, FEASEH RBL(C) (d)FE RIS /A AE W S Tke , DX T 1 ALY RE AR

PRI RE AP IR TR AERE AT, 4762 A, HARATSRIEFEA 3341 A~ LB IUFEA AT L
% 7:3 RIS . MR VLA 3T SHE SR BN SH, T IR AT
BREEREACR UG, Bn izl BT LR 1% AR 0 B E B E O F1e FL 23807 DUSE S ) e I 400 AN-F i 45
RIMIZRRCR, FLEMERIE T 1, BRSSO I . MIRAR R B Sk FF R L c.gamma fi. BE
UL EZAL FIER O R EUR IE TR SVM IIIIZRIS IR R .

Table 3. Test set results
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