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Super-resolution reconstruction of image in
high accuracy image measuring system

ZHANG Jin, WANG Zhong., LI Ya-jie, YE Sheng-hua
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Instruments o f Tianjin University, Tianjin 300072, China)

Abstract: To improve the measuring accuracy of an image measuring system, the super-resolution im-
age reconstruction technology for an image sequence is researched based on the micro-displacement. As
the high accurate micro-displacement is difficult to realize and very expensive, a super-resolution re-
construction method which doesn't require the high accurate micro-displacement is proposed. Firstly,
the image sequence based on an arbitrary micro-displacement is obtained. Then, the accurate micro-
displacement of image sequence is calculated by the feature points of a tested object or a template using
a substrate. Finally, the high-resolution image is reconstructed by the mathematical model proposed
in this paper for radiographic measurement. The experimental results indicate that when the image
resolution is 4 times that of an original image,the measurement accuracy will promote 29 % to 64% ac-
cording to the different micro-displacements, which shows the method can reconstruct a high-resolu-
tion image including tested objects effectively, and can improve the accuracy of the system.
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Fig. 1 Block diagram of image measuring system
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Fig. 2 One-dimensional model
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Fig.3 Framework of super-resolution image reconstruction
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Fig. 4 Visual measuring system of escape wheel
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Fig. 5 Original image sequence
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Tab.1 Coordinate of circle center(pixel)
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Fig. 6 Translated image sequence
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Fig. 7 Reconstructed super-resolution image
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Tab. 2 Results of escape wheel’s outer diameters
(pixel)
JE 4 0.1 0.2 0.3 0.4 0.5

920.64 1841.7 1841.71 1841.38 1841.09 1 841.64
920.59 1841.88 1841.8 1841.21 1841.04 1 841.51
920.77 1841.89 1841.58 1841.51 1841.3 1 841.65
920.83 1841.07 1840.64 1841.45 1841.07 1 841.16
921.03 1841.37 1840.77 1841.48 1841.2 1 841.06
921.32 1841.55 1840.67 1841.45 1841.01 1 840.77
921.38 1841.43 1840.72 1841.22 1840.87 1 840.69
921.55 1841.36 1840.78 1841.07 1840.75 1 840.62
921.66 1841.76 1841.52 1841.43 1841.29 1 841.11
921.63 1842.13 1842.05 1841.86 1841.86 1 841.73
921.56  1842.2 1841.99 1842.01 1841.97 1 841.84
921.34 1842.17 1842.03 1841.89 1841.85 1841.9
921.1  1841.7 1841.73 1841.6 1841.6 1841.65
920.88 1841.56 1841.34 1841.26 1841.08 1 841.43
920.84 1841.46 1841.59 1841.20 1841.1 1 841.43
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Tab. 3 Standard deviations of calibrated data (pum)
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WdEZ 1.17  0.520 0.834 0.425
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0.598 0.661
0.226 0.282
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