742 FF G 0019 E 840 2= 8, pp. 10031008

AFAEFL ol g

& AT 27

oA ol A suk

Development of Index for Sound Quality Evaluation of Vacuum Cleaner
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ABSTRACT

In our life, we have used many digital appliances. They helped us to improve the quality of life but sometimes gave us
unsatisfactory result because they produce specific noise. Especially a vacuum cleaner produces a great deal of noise that is very
annoying. So we need to study what sound metrics affect human sensibility. In this paper, we will study sound quality index for
vacuum cleaner. The subjective evaluation of vacuum cleaner sound can be indicated to objective parameters by sound metrics of
psychoacoustics. The artificial neural network can estimate the nonlinear characteristics of relation between subjective evaluation and
sound metrics. We applied the artificial neural network to the development of sound quality index for vacuum sound.
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Fig. 1 Set-up of artificial dummy head for the noise
measurement
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Fig. 2 Waterfall analysis for noise radiated from a
vacuum cleaner.
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Fig. 3 Waterfall analysis for the background noise
radiated from a vacuum cleaner without tonal component.
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Fig. 4 Waterfall analysis for the tonal-component-noise
radiated from a vacuum cleaner. Its amplitude is
modified up to 66dBA .
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Fig. 5 Waterfall analysis for the synthesized noise made
by adding the tonal component noise to the background
noise.
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Fig. 6 Waterfall analysis for a noise signal of which is
attenuated by 2dB in the frequency range between 770Hz
and 1720Hz.
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Fig. 7 Waterfall analysis for a noise signal of which is
increased up to 2dB in the frequency range between
770Hz and 1720Hz.
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Fig. 8 The result of subjective evaluation and mean for
108 vacuum cleaner noise.
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Fig. 9. Mean and 95% confidence for subjective rating of
all cyking signal evaluated by 20 persons
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Fig. 10. The correlation between the sound metrics and
subjective rating.
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rating.
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Table 2. Weight matrix and bias vector for
sound quality index of vacuum cleaner.

Content Hidden Qutput | Hddden | Output
Unit Unit Unit Unit
Weight Weight bias bias
w' w? b b?
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0.49 0.55-0.06 | —-1.539 | —0.045
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-0.62-1.06-0.07 | —-0.122 4,217
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Fig. 15. Architecture of a multi-layer neural network
with back propagation.

-1007-



ﬁmmrmmﬂmﬂilllllﬁlllll

8 o
3 SPPSER s R ()
e
4 ;
[} 20 40 60 80
Number of data

Fig. 16. Comparision between subjective evaluaton and
neural network output.
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Fig. 17. Correlation between subjective evaluation and
neural network output.
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neural network output for validation data.
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