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Vehicle bearing doppler signal correction method
based on regression discrete fourier series
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[ Abstract] The relative motion between the microphone and the moving vehicle produces doppler effect, which increases the
difficulty of bearing acoustic fault diagnosis.To solve this problem, a method of vehicle bearing doppler signal correction based on
regression discrete Fourier series is proposed.Firstly, the vehicle sound generating time series and microphone sound receiving time
series are obtained through the vehicle kinematics model. Secondly, the signal collected by the microphone is transformed by time,
and the time-transformed signal is fitted by discrete regression Fourier series nonlinear fitting. Finally, the corrected signal spectrum
is obtained by Tihonov regularization solution. This method can directly obtain the frequency domain information of the correction
signal, and can effectively correct the doppler signal.

[ Key words] doppler distortion; rolling bearing; discrete regression; tihonov regularization

O fff DR 22 3 B g A Y TR R ] P A0 2 0 e it

0 3l &’ 11 TYRAWIFE . Stojanovie F5 4 HE T A A HL AR

TR BN AR H SO G AR o T R 4
595 v AT B T O BT A, IR S I 4 IR L B e
TR AT R e Y 9 B AT BURGS 48T,
FHELA 50 855 ARG 70 & AL i,
PRI, S B W4 ZE 3008 B iR ()32 4IRS I E X 7~
A BB A T2 W, X R R B s TR LR,

A W R G BT 20 42 80 4EARET
T RS T, 2 s W5 3R R A —BOA
] 720 B LR R, T U AR S TR AR X 22 v AT AE
B, R ARERNE T A T 28 8w A,
X 225 i W AR 5 AR AR 5 W0 A AE TR R A | A
R, R 22 e KR AR B 5 5 A TR I
SRR M R G A

Xt 238 7R A5 5 JEAT AL OE, B S Johnson DI I
Ll B4R T DFE S0k 5 BUM SR EOR A 45 G 1)
T, G T 2R %07 R E HTE AR O Y
FEALIE, B A AR T ARG e [l A
AN IS B2 OC AR TR N O 2235 8 RN
HEATIHER o SRTIZ ) A AT 38 202 00 R N i 20
ZIHISEL, HaE 2 B BRI, ki 5 5
Hh — TP B T ORI 43 BT (4 7 v RS A I [ e
FVRFESUR ST A 11, 21 52 30 225 315 5 O AL
IE HXF s B, s 4R S g
o HL O RS BRI A FEAT A T, SR X 2238 A
SHFATACE (3 5 12 75 W P I B I o A 4
R8I , SR T 2 PR = A R A 25

EZRB N KRR (1994-) 5 BB FRHFTE 5 18] HUBA IR 0 5 2 7

wIREE. 7 F
W Fs HEA: 2019-09-20

Email ; fangYu_hit@ 126.com

YV EX B ERRN ¢+ A% b & A




60 o ®m M5 MM

9%

R T H A 223X AR I S R P X I R )
P DRSS A B A R R AR SO —
P 5 ] 1 el R R B 2 AR AR TS L
Ty B Skt 22 v WCR A B 115 5 AT IR AR A IE 5 4R
Je R RAEARCAE 5 B 45 5 64T ) fa) A8 46 ; 5 s 38 o ]
VA B A B R AT AE L, IFH Tihonov
IE b 390 SR g B AR B IE S 1A B A
1 FEHMEEEFIEIhFER

ZERIE 55 75 s g E RN 1 s, B 4
RS IRAE © = O B 20 AR FE 22 5 KUK REES S
b M AS S R LG EE VTR R 5 RliE Bh
PRAT 2 5T KA 5 75 I A 2] ¢ 2 8 8915 S R T
Mo BT 7E s o, B o (A 5 At TR e, T
B A F]C I a A IFER VIR RIS TEE R,

WET
B 1 FHEZFZFEHNFEE
Fig. 1 Acoustic kinematics model of vehicle roadside
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Fig. 2 Flow chart of doppler effect correction
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