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Study of self-mixing interference signal processing based on

time-frequency analysis
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Abstract: To overcome the limitation of fringe counting and phase analysis, a new method based on the time-frequency

analysis is proposed to process the self-mixing interference signal. The frequency of the self-mixing interference signal is acquired

by time-frequency analysis,and this frequency is equal to the Doppler shift,so the velocity of external object is gained easily. The

simulation experiments show that the proposed method is very easy,effective,and accurate.

Key words: laser technique ;self-mixing interference ; time-frequency analysis ;signal processing;Doppler shift ; velocity

51 &

MM KING' F 1963 4£ 3 Kl T HIRS 4,
KBNS AT R 3 S B RE S RO R R A L BB
15, AR THRILHRE LB TKENEE, B2
TEVRBD AL R BE R B B B T KB
IR o

FLEA G B IR A E S AT Oy B A R8O A
FALAM AT BT B AR GLAE B B I B b X B
R F RN 172 J, X 2 BEOLRS T = 0 1710 3¢
5 o7 P 20 B 2 T 1 R A KO AL S 207 0 , O
BEAIARE] 1/50 P, DAE B A5 3 o At it 22
SYBT T REEEREE S R FFRHE R, 4 FF
FalE SR BL, 3 B R A8 00 ; X T4 B T 18] A2 1 g
Fafze, @l B A m] LS B ESTE (0 2118 R )
B I B (], R G878 25 S RE e R

ZETE:. P EIREYENRTRERELSTYHIAE
(2008B0403038)
YEF R XURRI (1983-) , 5, 8 L AP 504, L E N TE
BOETH M EREABIR
* JHIHEEE A, E-mail;zeren109@ 21cn. com
Rl FL 3 :2008-00- 19 eSSk F 412008 10- 19

(B]- BT b B A o

ST D — FRT S B f5 S A T ik, B2 FE
LN PPN NG 37 1 TR X Te R LR NN 1)
RiFe BPSRAMHT A B A JEARTS B & B — i IR A
BRI 43 A1 BR B (FROT RS20 AR ) , FUH E R Al
R [l (A FOAR R AR E R 20 A

AXFELENE T ARG THWERRHE, K5
H RS T RAT AL ARG 15 SRS IRE
i BE A SRR % LA S, ) D e 1R B8 PR BSF B 4 A
Jr R B MR AT T R LR, R A
TERERMER

1 HMSHLERRETHESHKERE
e

1.1 BREFHUNEFRERESLEKE
R RGEE o, B LB R I RSN T
INESER S F A, BRGH BRE T (self-
mixing interference, SM1) {578 [ fi = W5 B K5 =
7%, TR HAT AR (5 5 A BRI,
B SRR F-P S S5 FR6 18 B0 A BT M R B
WL FIRe F,r,n o s Tae T ST BRI R BOGH



$33% Ho6M

XUER ETHFOFK BIEE TWESAETENR 627

l—z, —-|+LL L L]

extl L
I_id »] i |, Textd

rl 2 rc.\tl rc\l! rcm

Fig.1 The five-mirror model for the fiber-coupled self-mixing velocimeter
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Fig.2 The waveform of the SMI signal
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Fig.3 The waveform of the pure signal
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Fig.4 The compute process of STFT
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Fig .5 The calculational results of SMI signal

a—the spectrum of the SMI signal b—the normalized frequency of SMI versus time
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Fig.6 The calculated results of pure signal

a—the spectrum of the pure signal

error of the velocity
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