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Sound Quality Evaluation Technique of Vehicle in Consideration of Auditory Characteristic
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ABSTRACT

Improving sound quality is essential for a vehicle
to intense the competitiveness in the market. A sound
quality evaluation method to be able to exactly
evaluate the sound is required to attain the
improvement mentioned above. The conventional
evaluation methods almost do not show quantitatively
the frequency area and the level which become real
problem on the feel of auditory.

The purpose of this paper is to consider a sound
quality evaluation method taking account of the
human auditory characteristics and to embody the
results as a sound quality evaluation system.

This system allows to faithfully reproduce the
original sound since a dummy head microphone is
used for recording the sound. With computing
process using modelized human auditory
characteristics, it is also capable of calculating
objective evaluation values which is the same
measure as the human auditory sense.

This system has been evaluated effective resulting
from the experiments of applying to the evaluation
of piston slap noise and interior noise during
acceleration.
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Table 1 Zwicker's critical band

critical frgggé?wrcy frggltjgrﬁ:y ba%giti\?v?cljth
bﬁ]d rate | g Hz] O [Hz] [Hz]
200
10 50 100 80
20 150 200 100
30 250 300 100
40 350 400 100
50 450 510 110
60 570 630 120
7 700 770 140
8 840 920 150
9 1000 1080 160
10 1170 1270 190
11 1370 1480 210
12 1600 1720 240
13 1850 2000 280
14 2150 2320 320
15 2500 2700 380
16 2900 3150 450
17 3400 3700 550
18 4000 4400 700
19 4800 5300 900
20 5800 6400 1100
21 7000 7700 1300
220 8500 9500 1800
23 10500 12000 2500
24 13500 15500 3500
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Fig.5 Envelope and intensity fluctuation
in frequency domain
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Fig.8 The effect of piston form modification
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Fig.9 Objective evaluation value of vehicle cabin
noise during acceleration

100

Sum of all bands

Sum from 3rd bark to 12th bark

000 2000 3000 4000 5000 6000
Engine speed (rpm)

Fig.10 Results by the general method
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