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ABSTRACT

Motor noise is one of the important quality factors for motor performance. Generally, in a motor

production line, motor noise is inspected by a skilled worker. Because motor noise can be caused by

a variety of sources or combinations thereof, it is difficult to isolate each specific noise source. An

objective/automatic noise-source detection method would be helpful for motor manufacturers.

This

study introduces a noise-diagnosis method using a sound recognition technique and machine learning

methods. First, the raw noise data are filtered through a spectral noise-gate algorithm to reduce the

background noise. Then, mel-frequency cepstral coefficient features, which are widely used in the

speech-recognition technique, are extracted from the noise data. Finally, a noise-classification model

is developed using a support vector machine technique for motor data whose noise sources are

known. This model can be used to identify malfunctional motor noises and their sources. Finally,

this method was validated by comparing its results with those of frequency analysis from the motor

production line.
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Tablel The number of the training & test data
(OK/NG classification)

Data type Training data set Test data set

OK motor 144 36

NG motor 410 103
total 554 139

Table 2 The number of the training & test data (noise
source classification)

B - it so | data st
Brush & commutator 86 22
1™ gear set center distance 58 14
2™ gear set center distance 72 18
1™ gear set lubricant condition 57 15
2™ gear set lubricant condition 72 18
gear housing cap assembly 65 16
Total 410 103
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Table 3 Model evaluation (support vector machine)

Noise Source Precision| Recall |[F1-score|Accuracy

Brush & commutator 1 1 1 0.97

1™ gear set
center distance

2" gear set
center distance

1% gear set
lubricant condition

2" gear set lubricant
condition

Gear housing cap
assembly
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