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Unsupervised Detection of Anomalous Sound for Machine
Condition Monitoring using Fully Connected U-Net

Hoang Van Truong"’, Nguyen Chi Hieu?, Pham Ngoc Giao® &
Nguyen Xuan Phong*

'FPT Software Company Limited, D1 street, District 9, Ho Chi Minh, Vietnam, 700000
FPT Software Company Limited, Duy Tan street, Ha Noi, Vietnam, 100000
*FPT University, Km 29, Thang Long Highway, Ha Noi, Vietnam, 100000
“*The University of Tokyo, 7 Chome-3-1 Hongo, Bunkyo City, Tokyo, Japan, 113-8654
*E-mail: hoangvantruong 1 369(@gmail.com

Abstract. Anomaly detection in the sound from machines is an important task in
machine monitoring. An autoencoder architecture based on the reconstruction
error using a log-Mel spectrogram feature is a conventional approach for this
domain. However, because of the non-stationary nature of some sounds from the
target machine, such a conventional approach does not perform well in those
circumstances. In this paper, we propose a novel approach regarding the choice of
used features and a new auto-encoder architecture. We created the Mixed Feature,
which 1s a mixture of different sound representations, and a new deep learning
method called Fully-Connected U-Net, a form of autoencoder architecture. With
experiments on the same dataset as the baseline system, using the same
architecture for all types of machines, the experimental results showed that our
methods outperformed the baseline system in terms of the AUC and pAUC
evaluation metrics. The optimized model achieved 83.38% AUC and 64.51%
pAUC on average overall machine types on the developed dataset and
outperformed the published baseline by 13.43% AUC and 8.13% pAUC.

Keywords: anomaly detection; anomalous sound; auto-encoder; spectrogram; U-Net.
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