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as Pre-processing of Anomaly Detection under the Noise Environmnet
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Abstract: We studied anomaly detetion system for equipments by outlier detection method based on
recorded sounds. In the real environment, SNR of the target sound against background noise is low, and
there is a problem that it is necessary to catch the slight change in sound buried in noise. In this research,
we propose a configuration in which a sound source extraction process by nonnegative matrix factorization
(NMF) is provided at the preliminary stage of outlier detection process. We evaluated the improvement
of the anomaly detection performance in the low SNR environment. In this experiment, SNR capable of
detecting anomaly was greatly improved by providing NMF for pre-processing.
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Fig. 1 Overview of proposed system
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Table 1 Experimental data
iR BEAL (SNR) |t
HEATHFH JE e - 1[h]
WagREE | ERERIZ4 M -24[dB] 3[h]
TE 37+ i D e -24[dB] 8[h]
W7 A b -6[dB] 8[h]
AT A b -12[dB] 8[h]
LR -+ A PR -18[dB] 8[h]
-24[dB] 8[h]
* 2 AR
Table 2 Experimental conditions
Yo7 U IR | 48000[Hz]
fitr&R /> 7 Mg | 10[ms] / 5[ms]
FFT si# | 512
NMF | HE#H (Ky) | 256
HER (Kg) | 1
R | IRIER <2 ML (256 RIT)
B | 0.0
NN i | ST —2ARZ ML

(256 ¥RIt x 32 7L —2L4)

g | =va—&, Fa—Xx&Hiz
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IRy Z7# | 100

Fr AL s (LEH), B8LU04 (2hlSofE), X b
T4 NIEIE1 & U7z, Ta—XTRFEOHE LS. B
A A8 D HEFTIZ1E batch normalization[11] 247 5. fEMEAL
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Fig. 2 Anomaly score without NMF processing
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Fig. 3 Anomaly score with NMF processing
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Table 3 Accuracy rate
IEf## (%]

7 — X NMF QH#EL | NMF A H b
1EH (-24[dB)) 77.3 92.5
FH (-6[dB]) 100.0 100.0
SH (-12[dB)) 100.0 100.0
SLH (-18[dB)) 77.2 92.4
FLH (-24[dB)) 23.4 65.8
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