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Classiﬁcation of the Environmental Noise Sources
by considering the Characteristics of the Sound Quality
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ABSTRACT

Recently, the interests about noises have increased with the rapid development of our living environment. Until now

the estimation methods to sounds have used the equivalent levels. The sensitivities of human beings aren’t considered in

these methods. It's a situation to need new estimation methods for environmental noises. They must be analyzed by the
characteristics of sounds before making the noise regulations newly. In this study, the noises were measured around our
living environment. And the frequency analysis, Sound Quality Metrics, the cluster analysis and so on are used to

classify the environmental noises.
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Fig 2.1 The measurement scheme of the
environmental noises
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Table 2.1 The Ilist of measurement

equipments
No. Model name Type |Brand
i Sound Quality Head and Type 4100| B&K

Torso Simulator

Sound Quality Conditioning

2 Amplifier Type 2672| B&K
3 Data Recorder 16ch PC216Ax | Sony
4 Sound Level Meter Type 2236 B&K
5 | Calibrator Type 4231| B&K

Table 2.2 The characteristics of measured
environmental noises
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Fig.3.1 The scene of the excavator noise
measurement(10M)
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Fig. 32 The spectrum of the excavator
noise(10M)

Table 3.1 The noise groups in terms of
frequency characteristics
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Table 3.2 The list of sound quality metrics

No. metrics No. metrics

1 | Linear SPL 15| Transtent Loudness

2 | A-Weighted SPL (sones)

3 | B-Weighted SPL 16| “Fransient Loudness

4 1 C-Weighted SPL (phones)

5 | D-Weighted SPL 17| Time Varving Loudness
6 { Speech band SPL (sones)

7 | Linear SPLT 18| Time Varving Loudness
8 | Intelligibility (phones)

9 | PrefSpeech interference 19| Roughness

10| Speech interference 20| Fluctuation Strength

11 { Frame Kurtosis 21| Tonality

12| Average Kurtosis 22| Sharpness

13| Zwicker Loudness{sones)} 231 Transient Sharpness

14 | Zwicker Loudness(phons)
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Fig. 3.3 The relation between Loudness(sone)

and SPL(dBA)
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Fig. 3.4 The relation between Loudness(sone)
and Intelligibility (%)

Table 3.3 The coefficients of correlation

between SQM

1 2 3 4 5
Lincar |, 1.0000] 0.8865] 09496 09953| 0.8770
SPL <0001] <0001 <0001} <.0001
A-Wei 0.8865] 1.0000] 09789 0.9063] 0.9863
ghted |2
SPL <0001 <0001] <0001} <.0001
B-Wet 0.9496 09789] 1.0000] 09678| 0.9573| - - -
ghted |3
SPL <.0001] <0001 <0001| <0001
C-Wei 0.9953] 09063 09678| 1.0000] 0.8883
ghted |4
SPL <.0001] <.0001] <0001 <0001
D-Wei 08770 09863 09573| 0.8383| 1.0000
ghted |5
SPL <0001| <.0001| <.0001] <0001
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Table 3.4 The cluster history by the Ward’s

minimum-variance method

Cluster History

NCL Clusters Joined FREQ| SPRSQ |RSQ| Tie
42 Ay Ea bl 2 00004 1100 T
41 adel ool HZ a4 2 00004 | 999
40 A7) a7l 2 0.0007 | 999
39 | oA B 2 00008 | 9981 T
B | Hrey Bz 2| 00008 | Q97| T
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Fig 35 The denderogram of the Ward's
minimum-variance method
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Table 3.5 The result of cluster analysis
(Ward’s minimum-variance method)
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Table 3.6 The features of clusters
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