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Features Extarcted From the Analyzed Signal
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Features Extarcted From the Wavelet Signal
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Abstract

Gearboxes may malfunction during the manufacturing, assembly, or operation process. In
gearbox manufacturing factory, it is important to identify defective gearboxes to prevent them
from entering the consumption cycle. For this purpose, various methods are used, including
sound detection by the test operator's hearing, the use of vibration analysis methods, and the
use of sound analysis methods. In this research, the intelligent troubleshooting of the Thunder
90 gearbox has been done using the analysis of audio signals. The received audio signals were
first processed in the domains of time, frequency (fast February conversion) and time-frequency
(discrete waveform). The properties were then extracted from the processed signals in all three
domains; then, using the error test method and t-test method, the desired characteristics were
selected for use in classification. Then, using various artificial neural network classification
methods and support vector machine, the process of intelligent troubleshooting was performed.
The characteristics of standard deviation, entropy, variance, mean square root, and covariance
together in all three domains yielded good results. The energy, kurtosis, and crest factors were
selected from the time field signals and the geometric mean feature from the FFT signal, and
the momentum, mode, and energy characteristics in the frequency time domain were selected
for the appropriate classification. The results also showed that the backup vector machine
classification method on processed data with discrete waveform conversion has an average error
of less than 9%. This error is less than the error of other signal processing and classification
methods in this experiment.



