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Evaluation of heavy-weight impact sounds generated by impact ball through classification
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ABSTRACT

In this studies, subjective evaluation of heavy-weight floor impact sound through classification was conducted.
Heavyweight impact sounds generated by an impact ball were recorded through dummy heads in apartment buildings.
The recordings were classified according to the frequency characteristics of the floor impact sounds which are
influenced by the floor structure with different boundary conditions and composite materials. The characteristics of
the floor impact noise were investigated by paired comparison tests and semantic differential tests. Sound sources
for auditory experiment were selected based on the actual noise levels with perceptual level differences. The results
showed that roughness and fluctuation strength as well as loudness of the heavy-weight impact noise had a major

effect on annoyance.
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Fig. 3 Frequency characteristics of each group
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Table 1 Scale value of each sound source
A= IF 1 5 2 1% 3
SedE| 1 2 3] 4 B 6 7 8 9
S.V. 10.43(0.11 [-0.07|-1.12| 0.35 |-0.60| 0.19 | 0.44 | 0.27
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Table 2 Correlation between S.V. and level indices

Laeq Leq Lamax Loex Lu Lao—Lago

0.51 0.11 0.37 0.20 0.39
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Table 3 Correlation between S.V. and Zwicker parameters

Fluctuation
Loudness | Sharpness |Roughness Strength Nmax | N5 | Nio 1L,
*+(,80 0.25 +0.74 +0.77 *0.69 |#0.68| #0.70 | #+0.81

#x p<0.01, * p<0.05
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Table 4 Selected Korean adjectives
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Fig. 5 Semantic differential test result
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Table 5 Factor analysis result
891 822 89 3
SE AT A 7 ARz
<A 0.62 0.35 0.42
EEEh 0.97 -0.14 0.00
373kt 0.94 0.30 0.08
Lel=s 0.96 -0.16 -0.07
=t 0.95 0.16 0.20
Zic} 0.98 0.04 -0.09
A et 0.78 0.61 0.11
B 0.94 0.04 0.08
s 0.98 -0.16 -0.04
23744t} -0.32 0.77 0.45
A= 0.37 0.85 0.34
2g)7kach -0.17 0.91 0.31
AP A sk -0.30 0.82 0.40
S22tk 0.51 0.83 0.07
A&sich 0.18 0.51 0.82
5k -0.02 0.49 0.86
A R4 50.7% 29.4% 14.1%
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Table 6 Correlation between main components and
objective-subjective factors

Scale value | Loudness | Sharpness | Roughness Flsiitelrllagttiﬁn
291 -0.17 0.18 041 -0.06 0.43
a9l 2 #%(0,94 #0.73 0.08 0.58 *0.72
293 #¢0.80 0.51 0.35 #40,81 -0.56

# p<0.01, * p<0.05
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