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Title Motor state detection based on motor speed sound

Abstract

In response to the traditional problem of motor faults, this article proposes a method
for determining the type of fault by comparing and analyzing it with a saved trained
BP neural network model. This method includes several parts such as sound acquisition,
sound processing, and fault identification. Due to the vibration of the motor during
operation, the sound absorption rate is low and the sound is emitted outward. A
normally running motor emits a different sound than a faulty
motor. Therefore, identifying the noise characteristics of a motor is the simplest and
most direct. By processing sound signals and extracting the characteristics of the
motor sound signal spectrum. Finally, the effectiveness of this method is tested using
various error samples. Thus meeting the requirements for motor state detection based

on motor speed sound.

Keywords Acoustic characteristics Model fusion Convolutional neural network

Electric machinery Fault diagnosis
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y=wav{k}(;,1); % H.HIE// F db4 /NEXTEEAE 5T 5 20 IR R R L
[c,l]=wavedec(y,5,'db4");// HUEE 5 ERAIT AL R 2L
caS=appcoef(c,l,'db4",5);// B2 E g 24
cdS=detcoef(c,l,5);

cd4=detcoef(c,1,4);
cd3=detcoef(c,l,3);
cd2=detcoef(c,1,2);
cdl=detcoef(c,l,1);
thr=thselect(y,'sqtwolog"); // BI{E KL
/) AT BB AL
ysoft5=wthresh(cd5,'s',thr);
ysoft4=wthresh(cd4,'s',thr);
ysoft3=wthresh(cd3,'s',thr);
ysoft2=wthresh(cd2,'s',thr);
ysoftl=wthresh(cdl,'s',thr);
cl=[ca5;ysoft5;ysoft4;ysoft3;ysoft2;ysoftl];
Y1{k}=waverec(cl,l,'db4");
TPTR: JyBfEfi e i # AN
f£ TPTR="“heursure” i, XS — MR R A AL EVRE
£ TPTR='rigrsure' G HL T, fHH Stan TolmASRAd 1
( Stain Unbiased Risk Estimate) #E17 H & M BB L HL;
* TPTR = ‘sqtwolog’f, K2 sqrt (2 * log (length ( X)) )R+ 5 AT U
* TPTR = ‘minimaxi’fif, FARCKAEAR/MEREEEHBR{E. SORH: 8521 U
BB 2 128 HUAE B A1
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net=newff(inputn,outputn,hiddennum, {'purelin','purelin'},'trainlm");% AR, A& 3 bR
s purelin, K FHBLE T BEIE 25

Wi1=net. iw{l, 1};//5iNJZ 2] 8] 2 FIBUE

Bl =net.b{1}//H 8] % ZM 40 BE

W2 = netdw{2,1};//"H 8] JZ 2% H 2 FIBUE

B2 = net. b{2};//%ith 2 25+ 2 0 BIE

FUS AR 5 AR 1% 22 LR

figure(1)

stem(output_test,'bo")

hold on

stem(test_simul,'r*")

hold on

legend("SEFw, TH")

xlabel (IR FE A

set(gca,'YTick',0:2)

set(gca,'YTickLabel', {'0' '1-5% %" 2-1E%" })

[c,]]=size(output_test);

MAE 1=sum(abs(error))/I;

MSEl1=error*error'/l,

RMSEI=MSEI1/(1/2);
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