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ABSTRACT

Sound quality is becoming more critical in the automobile industry, and it is expected that acoustic

innovation will be possible in the railway sector. Sound quality can be effectively enhanced at the

design stage. The sound pressure level is calculated using the SEA technique, by predicting the

interior noise of a train based on vehicle manufacturing information and design. There is a limit to

predicting the perception of the passenger. In the development of future rail vehicles, noise that is

different from the existing railway noise will occur. In this paper, the noise generated in the cabin

during actual railroad driving is recorded using an ambisonic microphone. The sound field reproduced

in the test room is compared with the target sound field and the appearance of the sound pressure

level, frequency characteristics, and sound quality analysis at a similar level is determined. Through

this study, primary performance verification is performed to build a spatial sound field reproduction

system for train cabin noise. Further, studies on subjective sound perception and the sound design of

train cabin noise will be conducted to utilize it as a virtual test platform.
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Table 2 Loudness discriptors in sone and recall ratio
of target and reproduced sound fields during
80 km/h running test

Source Avg, arith/| N=5/ | N=10/| N=90/
sone sone sone sone
Target 16.4 17.7 17.4 15.5
® | Reproduced 16.7 18.8 18.1 15.2
Difference -0.3 -1.1 -0.7 0.3
Target 19.6 213 20.9 18.6
@ | Reproduced 20.8 222 21.9 19.9
Difference -1.2 -0.9 -1 -13
Target 18.0 19.2 18.9 17.1
® | Reproduced 17.3 18.8 18.6 16.2
Difference 0.7 0.4 0.3 0.9
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Fig. 13 Specific loudness for target and reproduced sound
fields at 80 km/h in tunnel

Table 3 Specific loudness discriptors in sone/bark and
recall ratio of target and reproduced sound
fields during 80 km/h running test

Source N=5/ N=10/ N =90/
sone/bark | sone/bark sone/bark
Target 2.14 1.73 0.258
® | Reproduced 2.70 1.66 0.186
Difference -0.56 0.07 0.072
Target 2.68 1.99 0.291
® | Reproduced 3.16 2.54 0.209
Difference -0.48 -0.55 0.082
Target 2.14 1.74 0.269
® | Reproduced 2.50 1.49 0.167
Difference -0.36 0.25 0.102
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Table 4 Sharpness discriptors in acum and recall ratio
of target and reproduced sound fields during
80 km/h running test

Source N/acum i Il O R
acum acum acum

Target 1.59 1.75 1.64 1.52

® | Reproduced 1.29 1.40 1.36 1.22
Difference 0.3 0.35 0.28 0.3
Target 1.47 1.60 1.55 1.42

@ | Reproduced 1.22 1.37 1.29 1.17
Difference 0.25 0.23 0.26 0.25
Target 1.56 1.62 1.60 1.52

® | Reproduced 1.31 1.38 1.36 1.27
Difference 0.25 0.24 0.24 0.25
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