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Fig.1 Sensors and placement
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Fig.2 Power spectral density of microphone
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Fig.8 Simulation results of Belgian pavement
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Fig.9 Simulation results of rough asphalt pavement
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Fig.12 Noise reduction effect of Belgian pavement
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Fig.13 Noise reduction effect of rough asphalt pavement
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Active Road Noise Control System with Modified Adaptive Filtering Algorithm

ZHANG Lijun', PIXiongfei', MENG Dejian', CAO Cheng’, ZHAO Ye¢*, SHU Yuan®,
ZHANG Menghao®
(1. School of Automotive Engineering, Tongji University ~Shanghai, 201804, China)
(2. Saic Volkswagen Shanghai, 201804, China)

Abstract Aiming at the system instability caused by the DC offset of the sensors in the road noise active con-

trol system, a new modified multichannel adaptive filtering road noise active control algorithm is established.
Using multi—coherence as the evaluation function, a comprehensive evaluation index is constructed, and 4 ac-
celeration signals are selected as reference signals using a multi-island genetic algorithm from 24 acceleration
signals measured under real vehicle road tests. With two car speakers as secondary sound sources and one head-
rest position in the front row as control targets, a multi-channel in-car road noise active control system with
eight reference signals, two speakers, and two microphones are built in the Simulink environment. Simulations
are performed using data collected at different vehicle speeds and different pavement (Belgian pavement,
Rough asphalt pavement). On the basis of simulation model, a corresponding hardware-in-the-loop test plat-
form for the active noise control system is built based on dSPACE. The experimental results are consistent
with the simulation results under various operating conditions, both of which can achieve stable and effective

noise reduction.

Keywords active road nosie control; adaptive filtering algorithm ; hardware deployment optimization; road test

Research on Signal Denoising Method of Chatter Incubation Stage Based on IES

ZHENG Hualin', GAO Weixiang', HU Teng', WANG Hu', YANG Hong"
(1. College of Mechanical and Electrical Engineering, Southwest Petroleum University Chengdu, 610500, China)

(2. Institute of Machinery Manufacturing Technology, China Academy of Engineering Physics Mianyang, 621900, China)

Abstract The chatter incubation stage exists between stable cutting and chatter burst. Chatter behaviors con-
tained in the signals during this stage are deemed as the typical weak features. The traditional method that com-
bines ensemble empirical mode decomposition (EEMD) with singular value decomposition (SVD) is employed
to denoise the signal of chatter incubation stage, despite which issues like insufficient denoising and weak feature
loss can also be found. Therefore in this paper, the denoising mechanism of EEMD is improved by introducing
power spectral density (PSD) and constant coherent function (CCF) , rendering intrinsic mode functions
(IMF) components of the weak features effectively extracted. Next, with the help of pooling principle (PP),
the complexities of the extracted IMF components are reduced, following combined SVD to realize the blocking-
based denoising process. Consequently, the noises contained in the weak features can be suppressed efficiently.
Finally, by coupling the improvements mentioned above and reconstructing signals, the general frame of a de-
noising method based on improved EEMD-SVD (IES) can be established. The IES and the traditional EEMD-

SVD are respectively adopted to denoise Rossler chaotic signals. According to the assessment indexes including

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



