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Abstract Based on the summarization and classification on different kinds of phase shift extraction algorithms in
generalized phase-shifting interferometry (GPSD), an evaluation and comparing method for these GPSI algorithms is
proposed according to experimental detectable amount. Based on off-axis digital holography, by using the residual of
direct current (DC) term and conjugate image in reconstructed wave field as criterion, GPSI algorithms can then be
evaluated and compared by defining the signal-to-noise ratio (SNR) in reconstructed wave field. Theoretical analysis
and computer simulation experiment have proven that the bigger the SNR is, the little the residual of DC term and
conjuage image is and the more accurate the extracted phase shift is. Six typical algorithms are compared in
simulation and optical experiment and the results are consistent, which verify the feasibility and validity of this
method.
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Fig. 1 Schematic diagram of off-axis digital holography

using Mach-Zehnder interferometer
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Fig. 2 Schematic diagram for position of DC, conjugate

and reconstructed images on the reconstructed plane
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Fig. 3 (a) Intensity distribution of object wavefront; (b) intensity distribution of diffraction wave field on

recording plane; (¢), (d) two interferograms before and after phase-shifting
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Fig. 4 (a)~(d) Intensity distributions of the reconstructed wavefront when the phase shifts are 1. 4 rad,

2.3 rad, 2.6 rad and 2. 9 rad, respectively
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Table 1 Intensity of DC term and conjugate image, object
image. and SNR when phase shifts are 1. 4 rad,
2.3 rad, 2.6 rad and 2. 9 rad. respectively
o /rad I I SNR
1.4 1.1333X10°7 0.0473 129. 4181
2.3 0.0063 0. 0464 19. 8929
2.6 0.0118 0. 0460 13. 5858
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Table 2 Comparison of GPSI algorithms

by computer simulation

Extracted

GPSI .
algorithm sh?[}tla;read In/10 Is SNR

1 1. 4002 1. 1366 0.0473 129. 3891
2 1. 4012 1. 2510 0.0473 128. 4305
3 1. 4049 3.0913 0.0473 119. 3846
4 1. 4032 1. 9688 0.0473 123. 8959
5 1. 4000 1.1333 0.0473 129. 4181
6 1. 4006 1. 1592 0.0473 129.1920
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Fig. 5 (a)~ (D Intensity distributions of the reconstructed wavefront on object plane by using

algorithms 1~6, respectively
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Table 3 Comparison of GPSI algorithms

in optical experiment

shift /rad
1 1.9708 0.0037 0.0194 16. 4573
2 2.0517 0. 0040 0.0196 15.9939
3 2.1931 0.0043 0.0197 15. 1811
4 2.1352 0.0042 0.0197 15.5141
5 0. 8328 0.0024 0.0181 20. 3471
6 0.5935 0.0027 0.0182 19. 0000
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