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Abstract

With the increase in the number of cars in China, urban transportation is facing various traffic
pressures. The environmental vibrations and noise caused by the operation of transportation ve-
hicles such as subways and vehicles may affect the lives and work of people around them, and
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have an undeniable impact on equipment. To remove noise interference in traffic engineering, a
wavelet analysis based denoising algorithm is proposed. This paper takes the vibration signals
generated by typical vehicles (large trucks) in daily life as the research object, establishes a vi-
bration response model using ABAQUS, takes the measured data as the vibration source input,
and compares it with the denoised data for frequency domain energy analysis. MATLAB software
is used to conduct time-frequency analysis and denoising research on vibration signals containing
noise.
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Table 1. Table of soil layer parameters

#1. EXESHER

T2 JZ B (m) 2 E (kg/m®) TAFALL SR PEAR B (GPa)
Bk 3.2 1810 0.3 120
TRV TR RS £ 2.0 1770 0.36 100
Uk 4.8 1890 0.4 210
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Figure 1. Model schematic diagram
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Figure 2. Model input vibration source
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Figure 3. Wavelet denoising process diagram
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Figure 4. Large vehicle frequency domain diagram
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Figure 5. Small vehicle frequency domain diagram
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Figure 6. Comparison of signals before and after denoising
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Figure 7. Comparison of frequency domain before and after denoising
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Figure 8. Comparison of frequency domain energy of large vehicles
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Figure 9. Comparison of energy before and after denoising of large vehicles

B 9. REXERIFREESILL

4. &5ig

ASCE I KB R G T REAT I S #5555 M Ab 2R, FIH] ABAQUS A MATLAB #ifF, #HX dbs
INBEHE PRI, SR P HE P IR 25 TR P B MG T R A SR A6 5 5 AT KR AR B, R TIN5 M e I R T B
IniE AR, I /N B R R R B RS S BRI R, IR R T S R
REAEANGATT, e 75 A5 3 T A RG], 0L R b . EESL T IRBNMA R, R SN Bl A
OB (I AR, 25 5 (10 K 5 S DN B0t (OpUg e Bour L ) #T s[RI 2 B 25 R AT S IR B 15 5 1O g
EHURMERELL SNR, 5 H PIAR 4 A RE R A R 42 I 7E 10%BLN, I HEEoR 7RSSR, &
BT dbS /N R BT IR MR AR o RTINS E T dbS NS BAT R R, 25 R 2 SRAR 60 ] L s 2501 9
ESHESE, SR SRS, 7 RS I s R PR, T RE ST I T B A A o X R AR
JERNZA BRI AR SR AR T, R R T RE S BT Bk, R R A S S R R N

SE

[1]  HERM, Z08%. T MATLAB F/NE I E(E 5 28RN H[I]. 15 Bt 8L, 2018, 19(7): 85-87.

[2] Bai, Y., Lin, T. and Zhong, Z. (2021) Noise Reduction Method of ¢-OTDR System Based on EMD-TFPF Algorithm.
IEEE Sensors Journal, 21, 24084-24089. https://doi.org/10.1109/jsen.2021.3107039

[31 Qin, Z., Chen, L. and Bao, X. (2012) Wavelet Denoising Method for Improving Detection Performance of Distributed
Vibration Sensor. I[EEE Photonics Technology Letters, 24, 542-544. https://doi.org/10.1109/1pt.2011.2182643

| frERIE, FUER BTN TG T KRBT TU)). N AR R, 2021, 10(4): 7.

1 KM, EHAR BTN BARBMITEIREE S X HI]. IERHE, 2006(4): 23-25.

1 XA, sREE, BRI, S5 BTN T RIS )], AE VUK BN THER, 2009(4): 7-10.
]

]

]

MTEIE, ZREREE. R /N AR i R MR T T]. R RIE AR KSR, 2000, 21(4): 21-23, 35.
B, i, WEL BTN EE R S S A A ]. ISR, 2024, 61(8): 78-83.

Lyrio, J.C.S.0O. (2001) Wavelet Denoising of Gravity Gradiometry Data. SEG Technical Program Expanded Abstracts
2001, San Antonio, 9-14 September 2001, 1474-1477. https://doi.org/10.1190/1.1816384

DOI: 10.12677/m0s.2025.147533 259 e RSE TR

)


https://doi.org/10.12677/mos.2025.147533
https://doi.org/10.1109/jsen.2021.3107039
https://doi.org/10.1109/lpt.2011.2182643
https://doi.org/10.1190/1.1816384

	基于道路交通数据不同车型振动信号去噪效果研究
	摘  要
	关键词
	Research on the Denoising Effect of Vibration Signals of Different Vehicle Models Based on Road Traffic Data
	Abstract
	Keywords
	1. 引言
	2. 实验设计与信号处理
	2.1. 模型建立
	2.2. 信号的时频分析
	2.3. 车辆振动信号处理

	3. 去噪效果评估与模型验证
	3.1. 去噪效果的衡量标准
	3.2. 模型验证

	4. 结论
	参考文献

