2
4L FEaW ’i ﬂ/? Vol. 41, No. 4

2022 £ 7 H Journal of Applied Acoustics July, 2022

o ARME ©

F A ERMER SRS 2 £V = am BT

Frmt EEE Tk A e

(1 HEHLHEERGRA ABEARP AL FHL 063035)

(2 WITLRZEREIR LRESBE BN 310027)

FEEE: Bl oy 1 9 2R ] e R, SRR NS AT T Y TESRAN T A o o DRI Uk e B B Y PR 2 R E T —
i BT SRR ) o 7508, 1200 T A 2 N TSR, SR T i 51 2247 A 350 ke /h 32 R AN [R] 22
A [ X35 P 0 P R A, o 23 T T R T 2 0 7 2 PP A S T B2 L R0 B8 LIRS P2 N1 3 2 45 S U %
WA T3 o G5 IR, 350 kan /b i B v Id 51 4 A A I A R AR Th AE 3000 Hz DA, XUES DX dsho T @ 1
PP ZE RO B 10 ) S W PP R K A BRI 3 o LR, R FE B AR 22 I 8 B 2 W VP 45 SR 5 e 1)
ZEMgE AR AAE ORI, RS T R N R S LA i BTN AS Y, F 55T BP M R4 B TR A BEAT T X LE . 46
PR, Fe T BRI LZE P 45 1) UL A ot o TN AR R B A B e R TIAS FE, BEE M TR 3 A ) N
EriEtE AL BT

KSR A 2R FE R O s B I

HEEDHES: 0429 SCERFRIRES: A CEHRS: 1000-310X(2022)04-0638-08

DOT: 10.11684/j.issn.1000-310X.2022.04.016

Prediction of sound quality of high-speed train using convolutional network
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Abstract: With the rapid development of high-speed train (HST) in China, passengers’ requirements for
comfort are increasing. Therefore, how to improve the interior noise and comfort of HST is a problem that needs
to be studied and resolved. Firstly, with the artificial head device, this paper obtains binaural noise samples
from different areas in different cabins of HST at a speed of 350 km/h. Then subjective evaluations and analysis
with loudness, sharpness, roughness, and fluctuation strength are carried out. The results show that the interior
noise energy of high-speed trains at 350 km/h is concentrated within 3000 Hz. The poorest evaluation result
appears at windshield area, and the loudness is the most important factor affecting the subjective evaluation.
Secondly, the convolutional neural network (CNN) is applied to build a sound quality prediction model between
the subjective evaluation results and the HST noise samples, and the model is compared with the prediction
model based on the BP neural network. The results show that the CNN prediction model has higher prediction
accuracy and can guide the optimization design of the HST.
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Fig. 1 Artificial head and measuring points
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Fig. 2 Noise characteristics of high-speed train
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Fig. 4 Results of subjective evaluation
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