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Auditory Perception Experiment on Attribute of Road Traffic Noise Causing Annoyance
with I[dentical Linear Sound Pressure Level
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ABSTRACT

This study investigates which sound quality indices except SPL raise annoyance response. For investigation,
auditory perception experiments for road traffic noise with identical linear SPL were performed by Paired
Comparison Method. The numerical results of a Paired Comparison experiment express relative preference
about annoyance. So that these relative preference scores are to be correlated to sound quality indices, which
are absolute, a transformation is required to go from the relative domain to an absolute and linear scale of
preference. The results of the transformation will be the “merit values,” which quantifies the annoyance (in
this case) of the road traffic noise on a linear scale. Using multiple regression, a formula is established that
can calculate predicted merit values. Furthermore, This investigation offers a method selecting sound samples

that represent various sound quality indices values to use experiment.
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<Figure 3.1> Flowchart of Auditory Perception
Experiment
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<Figure 3.2> Hardware setting for auditory
perception experiment
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<Figure 3.3> Key pad : Hardware for acquire
response from juror
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<Figure 3.5> Selecting sound quality indices for
establish a criterion.

B-Weighted SPL
Speech Band SPL
Zwicker Loudness(Phones)
Fluctuation Strength
Linear SPLT

<Table 3.2> Selected sound quality indices.

Metrics™ =~ *Units Left | Right 1 Avg
Linear SPL dB 55 55 55
A-weighted SPL dBA 46.9 | 48.2 47.5
B-weighted SPL dBB 50.7 | 51.2 51
C-weighted SPL dBC 542 | 543 | 54.3 A-Weighted SPL
D-weighted SPL dBD 51.8 | 53.8 52.8 D-Weighted SPL
Speechband SPL daB 44.8 | 45.7 | 453 Speech Interference
Linear SPLT dB_ | 551 | 552 | 55. Roughness
Intelligibility % 98.5 97 97.8 C-Weighted SPL
Pref Speech Interference dB 40.1 | 40.4 | 403 Zwicker Loudness(Sones)
Speech Interference dB 356 | 359 | 358
Frame Kurtosis 2.833)2.857 | 2.845
Average Kurtosis 5.058 | 5.385 | 5.221
Zwicker Loudness (Sones) | sone 5.9 6.1 6 e
Zwicker Loudness {Phons) | phon | 65.6 | 66.2 | 65.9 m - g -
Sharpness acum ]0.959 ] 0.994 | 0.976 iw S
Transient Loudness sone 83 | 101 9.0 i =
(Sones) T .
(T}Lf]‘;f]':)”t Loudness phon | 70.4 | 73.3 | 71.8 N
Transient Sharpness acum 1.01 11.036 | 1.023
;férgﬁe;/)arxlng Loudness sone 9 11.1 | 10.1 £ | N TR 72 B s i "
(TF‘,';‘gnZ)a'y'”g Loudness phon | 71.8 | 747 | 73.3 - -
Roughness asper | 0.254 | 0.261 | 0.257 -
Fluctuation Strength vacil 0.199 | 0.207 | 0.203 e i
Tonality 0.134] 013 | 0.132 o

<{Table 3.1> Sound quality metrics of sound sample.
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<Figure 3.6> Sample selection algorithm.
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<Figure 3.7> Selected sound sample
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<Figure 3.8> Distribution of Sound Quality Metric

Values
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<{Table 4.1> Measured merit value : Result of auditory
perception experiment.
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‘Measured | Predicted.
3.000 3.000
2.738 2.675
2.085 2.067
2.016 1.842
1.893 1.554
1.100 0.992
0.427 0.284
0.200 0.073

-1.530 | -1.499
-3.000 | -3.000

<Table 4.2> Measured and predicted merit values :
Result of multiple regression.
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<Figure 4.1> Measured and predicted merit values :

Result of multiple regression analysis.
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