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A study on the evaluation technique of floor impact

noises using Cross-matching and AAS
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ABSTRACT

A series of preliminary experiments were carried out to quantify the annoyance ar
noisiness caused by floor impact noise. From the results of the experiments, the heav
impact source was found to be felt louder and noisier than the light impact source.

Measurements of noise were also conducted by a diagnostic system based on the model(the
model consists of the autocorrelators and the cross-correlation for signals arriving at two ear
entrants)of the human auditory-brain system. Physical factors in the model were calculated by use
of the ACF(autocorrelation function) and IACF(interaural cross correlation function) of binaural
signals. From the ACF/IACF analysis, it was found that perceived loudness of floor impact noise
could be represented by the factors of the ACF/IACF model.
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Table 1. Results of matching and
cross-matching (Bang noise) (dB)

Loudness
matching cross-matching
slab difference
bang pink bang

1 51.3 539 492 =21

2 522 54.8 499 -23

3 51.6 51.6 474 -4.2

4 51.2 56.1 50.3 -0.9
avg 51.6 54.1 92 -24
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3 51.6 532 479 -37 45 7 49 51 53 85 s7
Bang noise level
4 51.2 56.7 50.6 -0.6
avg 516 54.7 492 -24

(b) Noisiness (Bang)

Table 2. Results of matching and i 0
. . . 35T e ()
cross-matching (Tapping noise) (dB) 2 63t ™ °°
26}
Q
Loudness : 49 o Cross—matching
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matching cross—matching Qo 45 . s . .
slab difference 45 47 49 51 53 56 87
tapping pink tapping Bang noise level
1 65.1 65.0 63.4 -17 Fig 1. Cross-matching and Matching (Bang)
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Fig 2. Cross-matching and Matching (Tapping)
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Table 3. Averaged resuits of tested ACF/IACF factors obtained from the
impact noise on four slab structures

Slab  10logi ¢(0) 7. 7 ¢ SPL JACC 7facc Wuec Leq  Lmax
1 534 -64.6 16 0.08 539 0.60 -0.01 0.07 46.2 51.3
2 55.8 -215 26 0.11 555 0.66 0.00 0.11 475 54.8
Bang 3 51.6 -1036 1.3 0.05 51.6 052 0.01 0.05 46.2 51.6
4 54.4 -223 17 0.10 545 0.65 0.00 0.06 46.4 56.1
Average 53.8 -53.0 1.8 0.90 53.9 0.61 0.00 0.08 46.6 51.7
1 63.7 17.7 23 0.09 64.0 0.25 0.18 031 64.1 65.1
2 61.7 387 16 0.12 61.8 045 0.04 053 61.0 62.6
Tapping 3 589 239 46 0.20 59.8 050 -0.08 0.55 60.2 61.8
4 58.6 205 4.0 0.15 58.7 0.57 -0.02 0.46 583 59.7
Average 60.7 25.2 31 0.14 61.1 0.44 ~0.03 0.46 60.9 62.3
Table 4. Correlation coefficients among factors calculated in the ACF/IACF model
and the niose levels generated by the bang machine
10logie P(0)  Te [} ¢ SPL IACC riacc Wmoe Leq Lmax Pink
10log10 ¢(0) 1.00
7. 095 100
5] 0.90 0.73 1.00 Bold > 090
¢ 099 098 08 100
SPL 099 095 084 098 1.00
IACC 097 099 076 097 099 1.00
Tiace -072 -03t -021 -023 -042 -043 1.00
Wiacc 0.85 0.66 0.99 0.80 0.80 0.70 0.01 1.00
Leq 082 064 097 078 073 064 021 0.97 1.00
Lmax 044 020 078 038 033 020 048 0.83 0.88 1.00
Pink 0.82 0.95 049 0.87 0.86 0.93 -0.46 040 037 -013 1.00
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Table 5. Correlation coefficients among factors calculated in the ACF/IACF model
and the noise levels generated by the tapping machine

10logio $0)  Ze 3| ¢ SPL IACC fuucc Wmec Leq Lmax Pink

10logio $(0) 1.00

T 00.5 1.00

o -083 -053 100 Bold > 0.90

é -088 -006 08 100

SPL 099 003 -076 -080 100

IACC 094 024 059 074 -09% 100

Tiace 094 -019 -073 -0M4 090 -091 100

Wiace 068 066 029 071 -064 078 -08 100

Leq 093 -014 -059 -067 097 -099 08 -067 100

Lmax 093 -007 -061 -064 097 -097 082 -060 09 100
Pink 096 -02 -065 -081 097 -09 096 -081 097 094 100
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