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Retrieving phase from single interferogram
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Abstract: An interval inversion method was proposed to retrieve phase information directly from single
interferogram. Due to the sign ambiguity of inverse cosine, an inversion was needed in the phase interval
of (m,2). This interval estimation was translated to a problem of fold-line fitting that can be solved by
a genetic algorithm. Further, the least square was employed to find an optimal linear carrier frequency for
the final phase distribution. The method was applied to one—dimensional and two—dimensional numerical
examples. Simulation results, compared with the methods of traditional Fourier transform and fringe
analysis, demonstrate the effectiveness and the ease of use.
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Fig.1 Process of phase extraction from inverse cosine
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Tab.1 Interval inversion estimation algorithm

0o 0 0

Populationinitialization: (x, ,x, ,x, ,x, ) <—(x, .X, ., ,X, ), where is the first

1
0o 0 0
pointvalue, and x, ,x, ,x, are setas arbitrary value largerthan x, ;
9 Employing GA algorithm to get the optimum (x, ,x, ,x,,x, )
yielded in (9)
3 Output the inversion region (x,,x,);
4 If x, is not out of region, then continue to get next inversion region:
initializing x,<—x,, go to step 1, else return.
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Tab.2 True phase settings and error comparison
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Fig.3 Comparison of one—dimensional phase retrieval
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Fig.4 Comparison of two—dimensional phase retrieval
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