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Fig.1 Schematic diagram of Michelson interferometric system
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Fig. 2 Tracking experiment figure: (a) subset of mirror interference fringe pattern;

(b) subset of speckle interference fringe pattern
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Fig. 3 Comparison of tracking results between mirror interferometry and speckle interferometry:
(a)tracking curves of two experiments; (b)enlarged display of circle area of (a);
(c)error curves of two experiments; (d)enlarged display of circle area of (¢)
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Tab.1 Speckle interference experiment tracking result record
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7.910 8. 227 7.914 0. 051
9. 887 10. 270 9. 880 0.071
11. 865 12. 340 11. 871 0. 051
79.100 82.190 79. 067 0.042
98. 875 102.727 98.823 0.053
118. 650 123.427 118. 737 0.073
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Real-time tracking algorithm of out-of-plane displacement
based on displacement compensation

YANG Run-sen, HU Wen-xin, XU Jing-chao, LI Wei, MIAO Hong

(CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics, University of Science and
Technology of China, Hefei 230027, China)

Abstract: A real-time tracking algorithm of out-of-plane displacement based on displacement
compensation is proposed. Two calculation methods based on full-field and local convolution maximum
values are given, respectively. Gabor template is used for matching with subset of interference fringe
patterns before and after displacements, so corresponding Gabor templates can be obtained. The value
and direction of displacements can be obtained through calculating the phase shift of these two
templates. Moreover, the PZT is used to track and compensate the displacement in real time for
measuring the out-of-plane displacement. Mirror interferometry tracking experiments and speckle
interferometry tracking experiments are carried out to verify the reliability and effectiveness of this
algorithm. The results show that the algorithm can achieve large scale, high resolution, real-time
measurement and also has the advantage of anti-noise.

Keywords: out-of-plane displacement measurement; michelson interference; tracking algorithm;

ESPI; displacement compensation



