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Calibration method for angular measurement of Moiré patterns

based on template matching

He Fan, Bai Jian, Hou Xiyun

(State Key Laboratory of Modern Optical Instrumentation, Zhejiang University, Hangzhou 310027, China)

Abstract: A high—accuracy calibration method for angular measurement of deformed and curved Moiré
patterns, based on template matching algorithm, was presented. It was feasible and accurate method,
based on Talbot interferometry and Moiré deflectometry, to measure long focal—length lenses. Theoretical
analysis indicated that the precision of this method was mainly influenced by the angle of Moiré patterns.
However, it was difficult to obtain high —accuracy angle of Moiré patterns, since the Moiré patterns
derived from experiment were constantly deformed or curved. A method based on template matching
algorithm, was demontrated to calibrate deformed and curved Moiré patterns, thus their angle can be
calculated fast and accurately in sub —pixel domain. Numerical analysis and simulation prove that the
method mentioned above demonstrates high precision and stability, and experiment results show that the
accuracy of the long focal lengths measurement is improved obviously.
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Fig.1 Optical configuration for measuring the focal length using two

Ronchi gratings
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Fig.2 Standard Moiré patterns
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Fig.3 Spectrum of standard Moiré patterns
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Fig.4 Flowchart of template matching algorithm
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Fig.5 Schematic of experimental equipment after joining mirrors
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Fig.6 Three spatial distribution maps of Moiré patterns
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Fig.7 Three different spectrums of Moiré patterns
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Tab.1 Moiré patterns angles calculated by two

different algorithms

No. Times Iterative algorithm Template matching algorithm
a 1 39.644° 39.522°
2 38.521° 39.526°
3 39.924° 39.519°
4 38.632° 39.521°
5 39.154° 39.525°
b 1 67.058° 66.231°
2 68.219° 66.227°
3 62.193° 66.239°
4 63.254° 66.233°
5 65.528° 66.235°
c 1 46.038° 45.012°
2 45.321° 45.017°
3 48.526° 45.006°
4 45.698° 45.011°
5 47.013° 45.015°
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Fig.8 Figure of results by template matching algorithm
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