5 51 %45 9 )
2023 4F 9 J

] f K “F 2 4 CH R B R0
JOURNAL OF TONGJI UNIVERSITY (NATURAL SCIENCE)

Vol. 51 No. 9
Sep. 2023

NEHS: 0253-374X(2023)09-1460-09

RIMERERNER

DOL: 10. 11908/j. issn. 0253-374x. 22144

IR EBNIEH RS

KRB, FORTY, 82

(RIS AP, i 201804)

R EHUnE A T H R R, i A S R R
PRI, 42 T — POt ey W ) E Sl Uik . B,
A1 T BN R A, I T 4N RESFE SO, IR
B T IE B e R RS . SRS R T 2 AAE & I B
(e AW Riee St 1 N E PR VAT & RSN RPN ARy
AR e MR A T Sl R S . AR, B TR A nh i R 32 8)
PSR T M R R S R ey AR, TR
SR B wh WS 5 S AN 5 54T T O BT . B,
T PRI 4 IS8R AR 5 F0 LA 75 6%, 45 2 3 S Ak i
TE IR FEAT T el MR S e, B Tk
MR 5 AR L 12k e T R R8O A
B THRAEET )

KHEIR): FAhMEAEEE ;v A 0 — AR s 1 A
hESES. TB535 NHEAFRERD . A

Active Control System of Vehicle
Interior Road Noise with Impulsive
Noise

ZHANG Lijun, PI Xiongfei, MENG Dejian
(School of Automotive Studies, Tongji University, Shanghai
201804, China,)

Abstract: Aimed at the robustness problem caused by
the impulsive noise in the road noise active control
system, an active control method for the impulsive noise
was proposed. First, the road noise acquisition test was
conducted, 4 optimal reference signal positions were
selected, and the data of road impulsive noise were
collected. Then, based on the multi-channel adaptive
filtering algorithm, an impulse noise active control
algorithm combining the normalized multi-channel
adaptive filtering algorithm and the symbolic algorithm
was proposed. After that, based on the proposed impact

noise active control algorithm, a simulation model of the
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road noise active control system was built, and the
collected impact noise signal and acceleration signal were
used for simulation analysis. Finally, using four selected
acceleration signals and one loudspeaker to control the
road noise at the driver’s place, an active control test of
road impact noise was performed to verify the
effectiveness of the method proposed. Compared with the
original algorithm, the stability and noise reduction effect

of the algorithm have been greatly improved.

Key words: active noise control; impulsive noise;

normalization algorithm; road test
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Fig.1 Schematic diagram of connection relation-

ship of main equipment
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Fig. 2 Placement of accelerometer
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Fig. 3 Placement of microphone
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Fig. 4 Sound pressure of road noise inside car

AR SCR FH 22 B AR AR Ay e A o 67 e R
PIPFANFE bR, 26 1 55 2 3 53 A7 5 A 1 e v ) o ek
JEH G . St A s B A5 5 AT oA T A, T
Jeik AT RBEE K55 . ARG IRET
*%%%%%v%ﬁﬁ&ﬁMﬁﬁ%ﬁﬁ%ﬁmﬁ
SN RN S EE S HE TR BAE S
GHmEEES 5 %AQEM£ﬁﬂﬁvMEm
T R%YL, K5 75~130 Hz Fl 220~240 Hz S0 N &
HHT PREC I T R KA A e NS HE Y.

TR N B 55 A28 3 53 Ab s A5 5 A
AT RREL, QN SRR . MIXERT DU B, HAT =i Al
TP A B 50~150 Hz A1 220~240 Hz, 551
PR — B

2 JE BT A SE BRI R R, AR SCREHR 4 4~
IR EAE SR NS HEES . E Mkl 184~ 4
TR BB R A B, T 5 E A I R A s R 2
i) XYZ J7 1) 55 A B A i 4 s XY Z



HRALZE A ohil I A B M S R gt

1463

— 0.6
1
2
40.5
3
4
=0.4
5
Ed
6 o
0.3 #
7 5
=
8
0.2
9
10
0.1
11
12
50 100 150 200 250 300
4% / Hz

E5 mEEESEFEESHERTRE
Fig. 5 Constant coherence function of acceleration

signal and sound pressure signal
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Fig. 6 Road pavement for data collection
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Fig. 7 Composition of secondary path
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Fig. 8 Location of Speaker and microphone
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Fig. 15 Time-domain sound pressure of experiment
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Fig. 16 Amplitude-frequency diagram of test
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