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Tab.1 The results of three parameters with five correlation equations

G, G G G G
Cec 0. 398625 0. 608399 0. 799550 0. 336380 0. 155631
Wiso 4.5986 6.8503 9.7688 5.5915 4. 2701
E., 0.000566 0.001577 0.005438 0.002629 0.002554
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Tab. 2 The fit calculations by second-order polynomial Tab. 3 The fit calculations by fourth-order polynomial
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Tab. 4 Measuring results before compensation

E.(10 Y X=47 X=87 X=127 X=167 X=207 X=247 X=287
Y=135 | —2.2400 | —8.9500 | —8.9500 | —4.0750 | —6.5750 | —2.4750 | —3.4750
Y=175 | —2.7550 | —6.2750 | —4.4750 | —5.9250 | —3.3500 | —4.0000 | —3.7000
Y=215 | —7.7500 | —5.2250 | —5.6500 | —4.7500 | —4.8250 | —1.6000 | —5.2000
Y=255 | —3.5000 | —6.6250 | —6.7000 | —1.4000 | —4.4000 | —4.9000 | —4.2250
Y=295 | —0.6000 | —5.1500 | —2.4750 | —4.4250 | —4.4000 | —4.8500 | —5.3000
Y=335 | —4.7000 | —3.4250 | —2.8000 | —5.0250 | —5.6750 | —6.7500 | —6.4750
Y=375 | —6.5750 | —3.7250 | —3.6000 | —5.1500 | —5.7250 | —4.2500 | —7.9000
Y=415 | —5.7250 | —5.1500 | —4.6500 | —5.6750 | —4.6750 | —4.9250 | —0.9350
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Tab.5 Measuring results after compensation

E.(107" X=47 X=87 X=127 X=167 X=207 X=247 X=287
Y=135 | —4.4930 | —4.4127 | —4.3527 | —4.3609 | —4.5265 | —4.4413 | —4.3814
Y=175 | —4.4034 | —4.5027 | —4.3978 | —4.3551 | —4.5248 | —4.3725 | —4.4165
Y=215 | —4.4981 | —4.3430 | —4.5304 | —4.5101 | —4.5364 | —4.3892 | —4.4356
Y=255 | —4.4743 | —4.5295 | —4.3472 | —4.5034 | —4.3838 | —4.5390 | —4.3912
Y=295 | —4.5043 | —4.3968 | —4.3896 | —4.3871 | —4.4494 | —4.3822 | —4.4722
Y=2335 | —4.4768 | —4.3777 | —4.3938 | —4.5244 | —4.3860 | —4.3647 | —4.4216
Y=375 | —4.4769 | —4.4043 | —4.5238 | —4.4905 | —4.4193 | —4.3783 | —4.4192
Y=415 | —4.3450 | —4.5121 | —4.4219 | —4.4975 | —4.5024 | —4.4182 | —4.5043
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The Progress and Application of Digital Speckle Correlation Method

JIN Guan-chang, MENG Li-bo, CHEN Jun-da, MA Shao-peng, ZHANG Jun
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: Digital speckle correlation technique is one of the measuring techniques of photomechanics in
twenty century. After the research of domestic and abroad scholars in the past twenty years, this
technique becomes a mature measuring method and was applied successfully in mechanical
measurements. The review and application examples are presented in this paper. Eight key problems
are reviewed that are 1 Correlation formula, 2 Search technique, 3 Sub-pixel search, 4 Speckle
pattern, 5 Noise reduction, 6 Compensation technique, 7 Displacement field to strain field and 8 3D
displacement measuring. The widely application examples on material testing, structure inspection,
rock mechanics composite material study., biomechanics are presented at the end of the paper.

Key words: digital correlation technique; speckle metrology



