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A Study on Development of Sound Quality Index of a Refrigerator
Based on Human Sensibility Engineering

Key Words

T AL BT ol AT A F T

o],_.

o k%
3

Jin-Hoi Gu, Sang-Kwon Lee, Jung-Rea Kim and Eun-Young Lee

(2004 7€ 15¥9 A4 0 20049 89 319 HAESR)

:Sound Quality(2#), Atifitial Neural Network(A 73| Zw}),

Analysis(H € £4)

ABSTRACT

Sound Metrics(2 224

).

Pattern

The international competition in refrigerator markets has continuously required the research for

sound quality of a refrigerator to improve the quality of a life. In this paper, A new method for

evaluation of the sound quality of a refrigerator is developed based on human sensibility engineering

by using

ANN(artificial neural network). In this paper, the loudness and the sharpness of the

refrigerator’s signals was used for the input value in ANN’s training process because the loudness and
the sharpness has a good correlation between the ouiput of the ANN and the target of the individual
evaluation in the training process. Two input factor was used repeatedly in the training process to

get more optimum weighting value. And then finally we developed the sound quality index of a

refrigerator. The developed sound quality index was confirmed by the 96.5 % of correlation between

the output of the ANN and the real evaluation. It will be applied to evaluate the sound quality of a

refrigerator in the industry.
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Refrigerator |

—
# Dumay Head &7 k0]

= 1.27

Fig. 1 The position of dummy head for the
measurement of refrigerator’s noise

Frequency €00

Fig. 2 Waterfall analysis of the refrigerator
noise which is recorded at the home
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Fig. 3 Waterfall analysis of the refrigerator

noise which is generated by the impulse
response of the room

Table 1 The comparision of the sound quality
metrics between the refrigerator signal
which is recorded in the general room
and the another refrigerator signal
which is generated by convolution

Section dBA| L S R F

Home-sig 499 | 76 1.38 | 056 | 0.06

Reverbed-sig | 49.7 74 147 | 025 | 008
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Fig. 4 Subjective evalution result and 95%
confidence interval of the refrigerator
signals.
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Fig. 5 The correlation coefficient  between
the sound metrics and the subjective
evaluation
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Fig. 6 The correlation between loudness and

subjective evaluation
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Fig. 7 The correlation between sharpness and
subjective evaluation
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Fig. 10 The correlation between tonality and
subjective evaluation
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