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Fault diagnosis radial bearing mounted on shaft using classification with
audio spectrogram and convolutional neural network
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Article Information Abstract
Original Research Paper Bearing failures are a primary cause of breakdowns in rotating machinery. As such, there is an
Received: 5 May 2025 increasing demand for effective bearing fault detection methods to prevent machinery failures.
Accepted: 10 August 2025 Previous studies have explored temperature measurement and vibration monitoring for fault
detection, but these approaches face limitations due to noise interference. Consequently, researchers
Keywords: have turned to sound signal monitoring. Among modern techniques, Mel Frequency Cepstral
Fault Diagnosis Coefficients (MFCCs), audio spectrograms, and two-dimensional Convolutional Neural Networks
Classification (CNNs) have attracted significant interest. However, existing MFCC methods require high sampling
Machine Learning rates and wide frequency bands. In this study, we propose a spectrogram-based method emphasizing
Convolutional Neural Network frequency features and noise reduction using filters, integrated with an optimized CNN. The
Radial Bearing spectrogram analyzes a narrow frequency band and generates low-resolution images, which are then

processed by a CNN designed with convolutional and fully connected layers. Experimental results
demonstrate that the proposed system achieves 99. 88% accuracy with reduced complexity. The
optimized CNN has 622.77 kB of parameters and 1.53x10¢ FLOPs. This fault diagnosis system proves
effective even under varying rotational frequencies and low sampling rates.
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