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Development of Sound Quality Evaluation Technique for a Refrigerator
under Household Usage Environment

arAt ol2Yx

BIKEH*

2N AE .
[ER=R=]

OISE* QEs

Kim Sang-soo, Lee Eun-young, Kim Jung-rae, Kim Jong-yeob, Lee Dong-hyun, Oh Jong-hak

Key Words : Sound Quality(<3-3), Subjective Evaluation(F=#  7}), Objective Evaluation(ZA# 3 71), Sound Quality Index

(5349 ~), ANN(Artificial Neural Network :

SEAEEER

ABSTRACT

The quality of various noises generated in the refrigerator is one of the important factors in deciding quality of the product. The
main focus of sound control design has been shifted from reduction of sound level to improvement of sound quality for customer's
preference. Up to date the purpose of noise control is the minimization of noise level. However despite of gradual decrease of noise
level, occasionally the perceptional quality of noise has not been improved.

In this paper, the relation between subjective and objective evaluation of sound quality has established and sound quality index is
developed using ANN for evaluation of refrigerator's noise of both the starting noise and the stable running noise of compressor. To
verify the usefulness of the index, the results in this paper have been compared with those surveyed by Consumer Union in USA.
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Fig. 2.1 Recording location of Torso
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Fig 2.2 Example of subjective evaluation results
for the stable running noise
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Fig 2.3 Example of subjective evaluation results
for the starting noise
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Fig. 2.4 Sound metrics for the stable running noise
(a) loudness (b) sharpness (c) roughness
(d) fluctuation strength
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Fig. 3.1 Learning Process of Neural Network
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Fig. 3.2 Comparison of subjective results with
neural network output

(a) stable running noise (b) starting noise
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Fig. 3.3 Analyzed results for preference survey
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Table 4.1 The results according to various noise
evaluation methods.

Model +&39 | 4 A9 | Consumer
(dBA) 4~9) Report
A 43.7 6.51 Excellent
SBS B 42.5 6.14 Very Good-
C 42.5 6.69 Excellent
D 43.0 5.94 Good
BMF | E 43.4 6.48 Very Good
F 49.1 5.34 Good
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