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Digital image measurement method of measuring triaxial specimen
deformation based on sub-pixel accurate corner locator
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Abstract: As a digital image measurement method, the sub-pixel accurate location of a corner can be found in digital image by
sub-pixel accurate corner locator. The purpose of this paper is to introduce digital image measurement method for measuring triaxial
specimen deformation based on sub-pixel accurate corner locator. The distortion target of high precision is used to analyze the
precision of the method. The results show that both axial and radial measurement precisions achieve 0.02 pixel and the magnitudes of
relative measurement precision achieve 10, The high precision distance transducer and sub-pixel accurate corner locator method are
simultaneity used to measure the small deformation of dry-specimen in triaxial compression test; and the accuracy and reliability of
the method are proved.
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Fig.1  Sub-pixel accurate location of a corner
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Fig.2 Digital image measurement system based on
sub-pixel accurate corner locator method
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Fig.3 Specimen local image before and after test
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Fig.4 Distribution of corner location
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Fig.5 Image of distortion target of high precision in
sub-pixel corner locator test
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Table 1 Measurement results of X, Y direction

W5 Zi;ﬁg WA bRz MR 4Rz AR
J5 1] /4% /HBF /mm / mm /%
/ mm
55 431.5290 0.022 55.0040 -0.0040 -0.01
45 353.0744 0.022 45.0039 -0.0039 -0.01
35 274.6562 0.024 35.0085 -0.0085 -0.02
¥ 25 196.156 3 0.021 25.0027 -0.0027 -0.01
15 117.7443 0.024 15.0080 -0.008 0 -0.05
5 39.196 7 0.023 4.996 1 0.003 9 0.01
55 4313428 0.021 549971 0.0029 0.01
45 353.001 6 0.024 45.0084 -0.008 4 -0.02
35 274561 6 0.024 35.0071 -0.0071 -0.02
Y 25 196.1335 0.022 25.0074 -0.007 4 -0.03
15 117.7093 0.024 15.0082 -0.008 2 -0.05
5 39.2519 0.023 5.0047 -0.0047 -0.09
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Fig.8 Curves of stress and strain of whole dry-specimen
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