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Automatic compensation of phase distortion based on Zernike surface fitting

in digital holographic microscopy
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Abstract: Digital holographic microscopy (DHM) has been widely applied for the topography
measurement of microscopic specimen. However, the off-axis arrangement and microscope objec-
tive introduce the first-order and second-order phase distortion in DHM respectively,and thus the
phase tilt and curvature appear in the reconstructed image, leading to a failure in retrieving the
correct three-dimensional information of specimen. A total surface fitting method based on Zerni-
ke polynomials is presented to compensate the phase distortion, in which the thin specimen with
high-spatial-frequency content is considered to be a small modulation superimposed on the whole
phase distortion. The total phase surface fitting based on Zernike polynomials is performed to
eliminate the tilt, defocus, astigmatism, coma and spherical aberration. The phase distortion can
be automatically compensated in the reconstructed image. The approach can compensate the sev-
eral primary aberrations by only one hologram. It has the advantage of simple and fast execution.
The phase grating experiment demonstrates the feasibility of the approach and retrieves correctly
the three-dimensional topography of grating.
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Fig. 3 Experimental result of micro-hole phase distortion compensation based on Zernike surface fitting
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Fig. 4 Experimental result of grating phase distortion compensation based on Zernike surface fitting
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