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Abstract ; In the off-axis digital holographic microscopy, off-axis optical paths tend to cause tilted
phase distortion during the digital reference light reconstruction, which seriously affects the quality
of the reconstruction. A method of automatic distortion compensation is proposed to study the
digital holographic reconstruction process. By processing the frequency domain of the hologram,
the corresponding relationship between the angle of the first term and the DC term is found, and
the multi-pixel coordinate calculation is used to obtain the corresponding tilted digital reference
light. The digital reconstruction is performed using the tilted digital reference light, then the
reconstructed phase is binarized, and the optimal compensation phase is found using the maximum
connected region to realize the automatic phase compensation. The experiment proves that this
method is effective and can realize the automatically eliminating tilt phase distortion.
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Fig.1 Spectrum of an off-axis hologram
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Fig.2 Flowchart
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Fig.3 Detection methods for the maximum
connected region
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Fig.4 Schematic of experimental optical path
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Fig.5 Experimental device
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Fig.6 Experimentally observed MEMS sample
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Fig.7 Hologram
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Fig.8 The calculated compensated phase at
different pixel positions
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Fig.9 (a) to (d) the binarized images
corresponding to Fig. 8
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