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Abstract Moire topography, a generation and analysis technique of moire fringes, is one of the techniques usually
applied to three—dimensiond (3D) object shape measurement. Three kinds of methods, shadow moire, projection
moire and digital moire, are mainly used to generate moire fringes. At present, low—pass filtering is used for
extracting the moire fringes, since the low—frequency region contains lots of unwanted frequency components, the
extracted moire fringes are not satisfactory and need to be improved. After theoretical analysis, a new method for
extracting moire fringes, the band-pass filtering method, is proposed. This method can be used to extract moire
fringes generated by multiplication, addition or subtraction of the reference fringes and deformed fringes by digital
image processing. Compared with the traditional low—pass filtering method, the contrast of moire fringes with band—
pass filtering is higher, and the intensity distribution is standard cosine. Besides, there is a phase shift of 7 between
the moire fringes produced by addition and subtraction operation, so their bright and dark fringes are justly reversed.
The correctness and validity of the proposed method and analysis have been verified by computer simulations and
experiments.
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Fig.1 Schematic diagram for generating moire fringe patterns by using digital image processing. (a) Geometry of the fringe projection
and imaging system; (b) flow chart of generating moire fringe patterns by using digital image processing
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Fig.2 Computer simulations. (a) Height distribution function h(x,y) of the shape of measured object; (b) reference fringes;
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Fig.5 Subtraction. (a) Resultant image; (b) power spectrum of Fig.5 (a); (¢) moire fringes obtained with band—pass filter selecting

positive or negative part of the first—order spectrum
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Fig.7 Multiplication. (a) Primary resulting image; (b) power spectrum of the Fig.7 (a); (¢) moire fringes obtained with band-pass filter selecting

positive or negative part of the first—order spectrum; (d) moire fringes obtained with low—pass filter selecting zero—order spectrum
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Fig.8 Addition. (a) Primary resulting image; (b) power spectrum of Fig.8 (a); (c) moire fringes obtained with band—pass filter selecting

positive or negative part of the first—order spectrum
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Fig.9 Subtraction.(a) Resultant resulting image; (b) power spectrum of Fig.9 (a); (¢) moire fringes obtained with band-pass filter
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Fig.10 Comparison of moire fringes obtained by different mathematical operations and different filtering methods. (a) Multiplication
with low—pass filter and band—pass filter respectively [Fig. 7(c) and Fig. 7(d)]; (b) band—pass filter with addition and multiplication
respectively [Fig. 8(c) and Fig. 7(d)]; (¢) band—pass filter with addition and subtraction respectively [Fig. 8(c) and Fig. 9(c)]
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