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A New Sound Level Meter Possible to Evaluate
the Psychological Effects to Noise

Kenji FURIHATA*, Takesaburo YANAGISAWA*™*

The non-specialists for acoustics can little understand the decibel
unit added to the numerical value obtained with sound level meter;
therefore, there are a lot of difficult cases for solving their
complaints on noise problems. If there is an advanced sound level meter
that can at the same time evaluate also the degrees of psychological
effects to noise, it will be very useful technique for the measurement,
the evaluation and the prediction of noise.

As the device that can realize its evaluation from this viewpoint,
many researchers have proposed lots of noise-rating scales in the past.
However, we can't find a proposal of the instrument that directly
evaluate noise including those scales. On the basis of our fundamental
experiments, we have developed a new sound level meter including the
"urusasa’ and "hues” scales.

In conclusion, the new sound level meter described here is
convenient to know the mutual correlation between the "urusasa” and
"hues” scales and the equivalent continuous A-weighted sound pressure
level over a period of five-minutes for various kinds of noise sources
in the cities of Nagano, Tokyo, Utsunomiya, Fukushima, Morioka and
Aomori.
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Fig. 1 An ”"urusasa” noise rating scale.
The relation between "urusasa” and Laeq (smin)
for various kinds of noise sources obtained
by our field experiments (subjects : 572,
number of data : 1513) in and around Nagano
city. The vertical axis shows psychological
intervals among seven—point scales obtained

by the method of successive categories®.
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R: 0. 1X LAeq(Smin) - 1. 54. (2)
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Fig. 2 A "five—hues” noise rating scale.
The relation between " five—hues” and
Laeq(sminy « The vertical axis shows
psychological intervals among five
hues obtained by the method of

successive categories®.
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Fig.3 Block diagram of a new Fig. 4 An example indicated on
the display of sound level
meter with "urusasa” and
"hues” scales which can
directly evaluate the
degrees of psychological

effects to noise.

sound level meter with

»uwrusasa” and "hues” scales.
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Table 1 Composition of sexes (M:male, F:female) and ages in each city.

District | Nagano Tokyo Utsunomiya.Fukushima Morioka  Aomori
Age Sex| M F M F M F M F M F M F | Total
~ 18 3 4 22 6 6 8 4 8 8 4 10 5 88
20 ~ 29 10 7 11 5 4 4 2 2 9 3 9 75
30 ~ 39 4 9 i1 10 1 3 2 3 2 6 4 1 56
40 ~ 49 3 8 12 8 3 1 2 5 1 1 3 3 60
50 ~ 59 4 17 12 12 3 2 4 4 6 5 1 86 76
60 ~ 69 9 17 9 4 3 1 9 2 6 0 2 2 64
70 ~ 4 16 5 4 0 0 0 1 0 0 1 0 31
Total 37 T8 82 53 21 29 26 25 25 25 24 26| 450
Table 2 Frequency distribution of L aeq(smin) measured.
LAeq(Smin) [dB]
Cities Noise sources =<39.5 44 53 64 69 | Total
Vehicle noise 15 36 41 15 0 107
Nagano Train noise 4 20 15 7 1 47
city Steady noise 6 16 20 8 0 50
Intermittent noise 3 11 29 12 1 56
Vehicle noise 0 0 0 12 21 33
Tokyo Train noise 0 0 1 29 3 33
capital Alrcraft noise 0 2 7T 21 6 36
Intermittent noise 0 0 0 31 4 35
Utsunomiya city | Vehicle noise 0 0 14 33 3 50
Fukushima city | Vehicle noise 0 0 18 29 3 50
Morioka city Vehicle noise 0 6 25 8 11 50
Aomori city Vehicle noise 0 0 9 41 0 50
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Table 4 Relation between "understandabilty” and measured frequency.

Degrees of "understandabilty’
7 6 5 4 3 2 1
Measured Hijoni Kanari Yoku Sukoshi Amari Waka- Mattaku Mean

frequency | yoku yoku wakaru wakaru waka- ranai waka- Scores

wakaru wakaru ranai ranai
Twice 21 4 8 27 1 0 0 0 5. 9
Once 45 89 155 54 8 2 0 5. 3
Total 66 137 182 55 8 2 0 5. 4
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Table 6 Relation between " correspondence’ and measured frequency.

Degrees of " éorrespondence”
-7 6 5 4 3 2 1
Measured Hijoni Kanari Atte- Sukoshi Amari Atte- Mattaku| Mean
frequency |atte- atte- iru atte- atte- inal atte- scores
iru iru iru inai inai
Twice 10 50 26 6 5 0 5. 6
Once 16 66 186 60 19 5 1 4. 9
Total 26 116 212 66 24 5 1 5.1

BTHOAETHRELBECLALENEEORELD IEoT 05 eI DO MR
CERBEROBBE AIC HTRY. AEIS, T&oTW53) OREICEEL2 RIFT
BRE LT, MERKE LacoGrin EERID LIFZIEBTELS.
Table 6 OAEIEIL, TH->TWS) CHERKOREFRERS. HEELILS, BOBETY
BERAELEEE, HEBED 51. 5% oA, THhEIFGoTWE | LEZ LM
b3, FRIEHNLT, FEOBSLXRETIIRIS 1EOHAERFITTCE, 152 7TF0
FTEoCNWD ) LEIREBREN 52. T% 2ELkoTVWBI b3

Table 7 OSBIER, TH2TWVWS) ¥ Licasmin BOBGKRERYT. AEHrs, '3
XX TEM) BEHE, LicaGnin ED 69B ULET Thibh32530W, 2, 53

Table 7 Relation between "correspondence” and L aeq (smin).

Degrees of " correspondence”
7 §] 5 4 3 2 1
Laca(smin) |Hijoni Kanari Atte- Sukoshi Amari Atte- Mattaku Mean

[dB] |atte- atte- iru atte- atte- inal atte- scores

iru iru iru inai inai
74 6 10 28 5 0 1 0 5. 3
6 4 12 40 112 36 156 2 1 4. 9
53 0 24 4 4 21 5 2 1 4. 8
44 5 31 18 3 1 0 0 5. 6
35 3 8 11 3 2 0 0 5. 3
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