5

LASER TECHNOLOGY

41 % FH4M
2017 47 H

Vol. 41,No. 4
July,2017

NEHS: 1001-3806(2017)04-0473-06
ETEHEMHTHRMBMAEMEE N LB ERE

RXF, GRAT, AR, KA%
(RWIBLTR?E B2E e MOLHIICRT, W] 650500)

FEE . RO REAH TR A CLRE I, A G 3k L He P HICOE P (e R I 0 4 Th A5 5L B/ A I (2 o 25 52 B 1
PERCF IR o Ry 1 figp ok — DR, SR PR 0 LI AR AR 02 05 B R A R T T BIE J0 M AE T 1387 75 3 vh e/ e
RATASE I VA% o R T T DG L e e (i CCD 0 CMOS) 8 G ] B RGeSO R ook, S5 RK 0,
5T AN 0 P /N AT 3 2pieel 1B B R AT 00l HU R A A AR I 0T B Py — 2 o SRR i 5 FB (V) 5

REIA: MHLESE; BT AIO0E; HOREIEAT; N A%

hESZES: 0438.2 XEkFRERD: A doi;10. 7510/jgjs. issn. 1001-3806. 2017 C4. 403

Algorithm of in-plane displacement measured % s;*eckle
photography based on phase of Fourier ‘- av:storm

RONG Wenxiu, QIAN Xiaofan, LIU Bin, ZHAN! Yongan

(Laser Institute, Faculty of Science, Kunming University of Science ar. Teclinclogy, Kunming 650500, China)

Abstract: Traditional algorithm of in-plane displacement measwcmen by speckle photography is based on the power
spectrum of Fourier transform directly. However, the measured min mw.. di.placement is limited by speckle size. In order to
solve this problem, a novel algorithm based on the phase angle £ Yourie  transform was proposed. Theoretical analysis showed
that the minimum and maximum displacement measured by tL.is new algorithm was determined by the photoelectric converter,
such as charge-coupled device or complementary meta' oviJ-: cemiconductor. The size of speckle patterns had no effect on
displacement. The result shows that the minimum anc maximum displacement measured by new method can achieve 2pixel

spacings and the half of photo-sensitive area width of photoelectric conversion device respectively. The actual measurement is in

agreement with the theoretical analysis.
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Fig. 1 Experiment setup
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Fig.2 a—speckle pattern in the experimental record b—I'(u,v) Cistibrcon vhen Ax" =0.250mm  ¢—I'(u,v) distribution when Ax’ =2.100mm d—

relationship between Ax’and Ax e—curve 1 of Fig. 2b spect t.m an! curve 2 of Fig. 2¢ spectrum

Table 1 Experimental data of Ax’and n,’

Ax'/mm n,’' Ax'/mm n,’' Ax' /'a; n,'
0.050 13 0.850 350 1500 68
0.100 26 0.900 372 1.550 638
0.150 46 0.950 201 1.600 659
0.200 68 1.000 4.2 1.650 680
0.250 90 1.050 144 1.700 703
0.300 112 1.10) 463 1.750 719
0.350 134 1.150 483 1.800 743
0.400 154 1.200 503 1.850 762
0.450 178 1.250 512 1.900 790
0.500 205 1.300 532 1.950 811
0. 600 249 1.350 553 2.000 830
0.700 289 1.400 574 2.050 850
0.800 333 1.450 597 2.100 871

K 2a ~ & 2c 1K /N R 1744pixel x 1308pixel ,
K 2a & 92590 A — IR HUHE 15 B 2b 2 Ax' =
0.250mm B (w,v) 2045 B 2¢ & Ax’ =2. 100mm
B 1 Cu,0) 953040, AT LLE BRS04, oI 4%
SR I AL B, Sy 5 SR, 45 T SR B TR A
(EEHEN) s 18] 2d J2 Ax' 5 Ax (9 SEBEE 0 A, BAK
Bl WA 15 18] 2e w2 1 8] 2b 503 a9 2k, T il
22 K 20 MHEMFIL . 2k 2 hERFASL, L

JEfr M/

HWOLHEAR jgjs@sina.com

BAE n," = £ 871 Ab, BIAFUS 3 2R AL, 31X 2 R G T LA
DU ) 5 R FROERE 62 3% i, L Ax =871 x 3. 2pum =
2.787Tmm, 5FIE /b —5

MG n, J5He (8) T 5 Ax, 58] Ax 5 Ax' S50
PUA HIZN (B mm)

Ax = 1.343Ax" - 0.0000292 (10)
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Fig.3 a—speckle pattern of the local area b—spectral lines of N =5,10,
15,20,25,30,35,40,45 and 50
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