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Abstract: Most actual vibration signals measured by lidar are time-varying signals. Methods of time-fre-
quency analysis based on Fourier transforms are effective tools for processing time-varying signals. In this
paper, the properties of the Wigner-Wiley distribution, the smooth pseudo-Wigner-Wiley distribution, the
spectrogram, the Bonn-Jordan distribution, and the extended modified B distribution are compared and ana-
lyzed with actual vibration signals measured by laser Doppler radar. Three kinds of vibrations are measured
with a laser Doppler radar: chirps generated by a single loudspeaker, two-component chirps generated by two

loudspeakers, and adult male heartbeat vibrations. Their time-frequency distribution resolution and the sup-
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pression of cross-terms are analyzed. By calculating the time-frequency concentration index, the analysis ca-

pacites of the five distributions for three vibrations are compared. Experimental results indicate that the per-

formance of the extended modified B distribution is better than that of the other four time-frequency distribu-

tions. Therefore, the extended modified B distribution is more suitable for the detection of material reson-

ance frequency of laser Doppler radar and the detection of heartbeat.

Key words: time-frequency analysis; laser doppler measurement; extended modified B distribution

1 3] =

WRSHARAE B R A s T A BB G, 1
TARR I, g 3 A A, HRahi e nT
DA kg 2 At 0 R A A ) e A2 42 U
FELE A B AR Lo HARE A R AL
JRAR BN )T AR A A T A, X k]
e 2 0 H Aw il s A IE A H T8 24 56
BE, HAAR G SR Jr R i =l A 0 S B
F O ER T8 5 18 IR 4%, 8 ) E D R 3l
(L o [ 422000 S i 8 Jor 5 | /e 1) 2238 i A &, L mT LA
SRR H AR IR B0 0 SR B O, DRl
12 MU T T RR AU

WO 238 i iR SR A il iR 2h D e 7 —
MEEFE. YROLEE R RSO
PRy s GG, F5 s LIRS i 20 H A il
(1) A5 5 AT T S0 2 Bl — A% o 1) A3
B, XA 5 B briz gl BRIV G, IR A
TN 2238 BN, . B R, PO 2238 ) Bk DU
AT B L SR BN F 5 A SR AT AR Bl s [R] A2 A6 Y s
A AEARE T, R MRS 43 B JC i T A R At i
B TR AR A A0 o BT XX — 1 00, 273138 i
1T 2238 ) v A AT IR S5 5 i 4k Rt
WA, R iRl B AR AL

55 BB 53 A — B AR 5 AL BRI ) A5
P, A Bt TR AT b, B AMIFSE EE X
5T B A A AT TR E S, IR T 2
Fhoy A Bk . Gabor Fl Luist™ 43 42 T % it
AR ST AR R 3 B ST AR R R S AR
RS2 bR AT RIS AE J1 . Cohen™ 45 T I TS
RB 1) R BB Ay BT O i o AR, FE TR
H G0 Y B A A7 BB, B R T T B Ay

A1 153 B3, Boashash £1%F B 434 A £ 2 Atk L
St NI S 3 W TR L6 1 N N7 T R
M T BARINO AR ZE R 2 A PPAS
MR I A3 ATT U AR W R A A T A RO S
TEWOE 2288y 7 TR DN £ 805, B A0 By [l AR A
K i s Tz G178 1) ISPt Oh B 24 24 )
S A RS AT A BER A2 B RHE s B AR R ik
ER A O 238 Bk B A i 5 5
a1t Emil ™ I FH WA WK A5 5 0l vk B, 38 o g vk
Ty B A ) 0 e K R P [ A AR DA R AR
FEPE.

IS AT T EE R ZE AR 22, TS 1, e
i I A A R, B HBOE 228 8 T A
PR ENF 7 BB o HE R, R RO C 28 i i
W PERe Y — D E B AR SOR B 9-4E
R o3 A . -1 PAERAS AN-HE R o3 A . s L i -
2 B AN BB IE B 40k 5 Fh I g — ik
RS AT A7 RO 22385 380 B I SR AR B 1Y S PRk 50
{55 TR AT o 38 2 53 BT s (5] 7 43 B 3
X6 A2 UL ) A0 i) 2 B D R g 58 A B DFAf 8 £
XTS5 Tt A8 43 A 0 SE B R AR LA, DA T RE 4
EIE M B

2 MR SEHTL AR

2.1 RUESERE

FE— MR G ENBOCEZ S R IA RS
A R ATHOG A WO £, W R G6(E 5 T
LA H: E () = E,exp(j2nf.t), Heh E &R0
WINEPRIE . WAEPIIRITZ] (4, =0), SE0OEEHE
B TR AR R GEARFE Ry 1Y 7 AR AE— R
Hir P, A 1 Fis, iz BERLL v B3RS 5
IR Ty 10 I f oM Jr Ta138 31



1016 D

P13 %

HotmH ik

BT JOLER RI R 5]
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