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Study on the Subjective Responses of Loudness and Annoyance
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ABSTRACT

A study has been conducted to investigate the subjective responses of loudness and annoyance
according to the exposed time of urban traffic noise in controlled laboratory environment. To make
a closer inspection into psychological response relevant to noise characteristics while varying the
time of exposure to noise, the subjects were presented a set of noises with different exposed
time and requested to judge spontaneously on a 100—unipolar scale. To be concrete, the subjects
were exposed to noises being varied in time from 15 sec up to max. 1,200 sec for the controlled
traffic noise sources. So far achieved from laborious tests, it has an importance being on the
logarithmic relations of perceived loudness and exposed time, say, it is more increased the
perceived loudness in the sorter exposed time than in the longer exposed time. However, the
trend is said to be not effective for the case of annoyance. On the other hand, the subjective
impressions on relative annoyance of noise is shown to be correlated with the noise characteristics
such as loudness(sones), tonality and time with logarithmic scale, the product correlation moment
being calculated as R*=0.99. The variances to be explained for annoyance assessments through
varying the time of exposure were ranged between 30 % and 50 % for the exposed time, 27~37 %
for tonality, and 34~20 % for loudness, respectively. With these results, hopefully, it can be helpful
for those who want to work out an experimental design for evaluating an environmental noise or
to quantify any psychological dimensions found in annoyance assessments.
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Table 2 Results of the subjective response for
the relative loudness of traffic noise
according to noise exposed time and level

31.36|27.33 | 26.14 | 28.45 | 28.00

6 133143271

dBA 75.1 78.1 81.1 84.1

9 |[42.60|43.07 | 41.86 | 40.89 ] 40.93 | 42.05 | 40.67
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Fig.5 Variation for the subjective loudness of
relative traffic noise according to the
exposed time with linear scale
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Table4 Correlation coefficients between major
and annoyance

sound quality metrics

SPL_dB(A) 7481747 0,63
Z‘g’;‘;‘}ggﬁggﬁ“ 36.8139.8(36.0]37.5|32.033.4 | «0.82
Sharpness [1.2311.211.30{1.28(1.32|1.30|-0.72
Roughness | 0.31|0.31 | 0.31|0.30 | 0.3110.30| 0.28
F.Strength | 0.20 | 0.16]0.16 | 0.14 | 0.27 | 0.17 | ~0.29
Tonality | 0.04|0.110.03]0.09|0.02 | 0.02 [ +0.94

Table 5 Summary of regression model results

| Adjusted R
. square

Std ﬁrror mf the

3.02154
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