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Fig.1 In-plane displacement layouts with Fresnel

and speckle image plane speckle methods
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(a)Before shifting
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(b)After shifting (c)Fringe pattern

In-plane displacement measurement

with Fresnel speckle method
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(b)After shifting (c)Fringe pattern

In-plane displacement measurement with image

plane speckle method
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Fig. 4 Deformation measurement experimental patterns
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(a)Fresnel fringers (b)Image plane fringes (c)Deformation fringers
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Fig. 5 Results after Guass low-pass filtering
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(a)Central row scanning of in-plane displacement (b)Phase distribution of in-plane displacemen (c)Central row scanning of in-plane displacement
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(d)Phase distribution of in-plance displacement (e)Central row scanning of plane deformation
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Central row scanning results and phase distribution

AT LT 4800y B Bl F . %07 W TR

{80 T T 18D 5r AR T U b I — 4 45 4

LOATE T P I R O AR SR £ %

LA - DT 2 B = 4k Py i A 3K

EESdN

[1] WANG Bao-rui, LIANG Yong-giang, QIAN Ke-mao. An
application of ESPI in small-amplitude vibration measurement
for a plane[J . Journal of Experimental Mechanics,2003,18
(3):355-359.
F 5B AR R B P LT HBE T R A T /IR i i 2
PR LT 5298 52,2003 ,18(3) : 355-359

[2] ZHOU Can-lin, LI Fang, WANG Yun-shan. Large
displacement measurement using ESPI [ ] ]. Journal of
Optoelectronics * Laser,2005,16(12) ;1472-1475.
SR 2T . KA RO Tk ot -
J6,2005,16(12) :1472-1475.



22 B/ R ¢ 39 &

[3] BAI Rui,SUN Xue-wei,JTA Song-liang.et al. An experimental [J]. Experimental Mechanics,2008,48:731-740.
research on the CTE measurement of metal composite leads [6] YASUHIKO Arai. High resolution speckle interferometry
using laser speckle interferometry [ J ]. Jowrnal of using virtual speckle pattern produced by information of
Experimental Mechanics ,2004,19(2) :156-160. deformation process[J]. Journal of Modern Optics,2008,55
FBL AR B R A BOL BT W R &R Z 554K (15),2329-2345.
PR R B 2B BF ST ) ). S 4% ,2004,19(2) £ 156-160. [7] SUN Ping. Isolation of two-dimensional displacement

[4] GUO Xiang-hua, FANG Dai-ning, LI Xi-de. Measurement of components of symmetrical deformation by using one phase
deformation of pure Ni foils by speckle pattern interferometry map in phase-shifting electronic speckle pattern interferometry
[J]. Mechanics in Engineering ,2005,27(2) ;:22-25. [J1. Acta Photonica Sinica »2008,37(2) :337-339.
L Sy T I P X N L N 73R 7 L RNl Y A ) PN SR X B T AR A ] 43 Y 4 AR TV 43 R A S B AR
ML, S22 55288 .2005.27(2) . 22-25. T H AL 6724 . 2008.37(2) : 337-339.

[5] RESTIVO G,CLOUD G L. Cloud embedded digital speckle [8] MB=HEM R C. B FEMGABIMI2 iR, Bek B, 2. db5t .l
pattern interferometry for three-dimensional strain analysis T Tk Ak, 2003 :92-95.

Digital Speckle Pattern Interferometry for Deformation Measurement

DONG Hui,ZHOU Yan,GUO Jun,ZHANG Wan-yi, WANG Wen-sheng
(Laboratory of Contemporary Optical Measure Technology ,Changchun University
of Science and Technology sChangchun 130022 ,China)

Abstract: The technique of measuring displacement and deformation based on principle of digital speckle
pattern interferometry was studied. Traditional recording plane in speckle pattern interferometry was
substituted by charge coupled device camera. The method left out the wet chemical process of developing
and fixing. The speckle patterns were obtained in two ways of Fresnel speckle method and image plane
speckle method. Two patterns of speckle interference field before and after deformation were recorded by
charge coupled device camera and stored in computer; after subtracting and taking the absolute value, the
correlative fringe pattern including object’s deformation information was acquired. Processing the pattern
with low-pass Gauss filter, the contrast of interference pattern was enhanced. The scanning central row
method was proposed. From the one dimension phase distribution of central row, one dimension
deformation was obtained and interference fringes interpreter was automatically realized. The experiment
shows that this method is simple and available.

Key words: Digital Speckle Pattern Interferometry (DSPI); Deformation measurement; Digital filter; One

dimension deformation





