LASER TECHNOLOGY

40 Fo
2016 4E 11 H

Vol. 40, No. 6

NEHS: 1001-3806(2016)06-0801-05

£F # 3 E R 00 B R R AR R TR

B Ok OLE AR OEENEEEK
(LB 55 =HFGCBT FF AR LS, L5 201204)

WE: AT RIEEY IR RO BIRS 025 B, R F S T B R 0 m AR R s 8 52 B 6, LIl 532nm
OGN R DGR BT S0m 70 A0 1 M)A 2 187, 38 3ok 2 BRI 57 ) R % 1T S S5 22 ) PR 1) 50 T AR S T ) Ak R B
WA . R PO R BRI BRI Ty 125, HEAT T BIFSR 40 H7 R SE S0 00, R A AR 8 Sk Xe e e HICRE AR A 7 3 2
FEALI, SR 5 R IDOCILAT FSCERE P45 ) A 56 2R B0 (A 5 TR a5 2 I 194 O R/ INSRAR TBURBE ) AR b A5 B, RIS o — 7 5 A3
IR ST TR . A5 R RWT, FIZ 5 2459 30 O PO I A2 SR S A 32 (9 B BB A 2 15 99. 22% o iZ B 45
S HOCTEE N, T AR S R S A 4R A2 T — 2 ISR

SR WOBIE s WO HIE PRSI BRI s Wl s HAHDC R B

HESHES: TN249 THRFRRRAD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2016. 06. 006

Research on the technique of vibration frequency remote
detection based on speckle pattern
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Abstract: In order to obtain the frequency information of remote object’ s micron vibration, the remote detection technique
of micro vibration information bases on laser speckle interferometer was used. The CW laser of 532nm wavelength was used as
light source to light the to-be-detected object surface 50m away. A high speed camera was used as speckle image acquisition
system. At first, telephoto lens was used to do the appropriate defocus processing of remote speckle image. Then, the changing
information of speckle was obtained from the vector size between the peak value of correlation and the origin point. At the same
time, the vibration frequency information in a certain wide frequency range was extracted. The results show that, extraction

accuracy of remote micro vibration frequency by laser speckle is up to 99.22% . The study can provide some argumentation basis
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for acoustic vibration based on laser speckle.
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Fig. 1 Schematic description of the system
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Fig.2 Experimental device
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Fig.3 Two consequential speckle patterns
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Fig.4 Correlation between two interfacing images
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Fig.5 Extraction of the temporal position of peak point
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Fig. 6  Spectrum chart
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Fig.7 Signal of the temporal position of peak point for stationary object
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Fig. 8 Spectrum chart for stationary object
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Table 1  Compare between calculation results and source datas

vibration frequency,/Hz results/Hz relative error/%
150 151.2 0.13
200 201.4 0.70
300 298.9 0.37
400 396.2 0.95
500 500.2 0.04
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Fig.9 Fitting curve between the results and the original datas
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