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Abstract The phase image is inevitably affected by the halo effect because of the low spatial coherence of the extended
white light source. Therefore, we propose a novel method of eliminating the halo effect based on the Hilbert transform in
this study. This method does not require any prior knowledge about the measured sample and only needs Hilbert transform
for obtaining the derivative of the measured phase image. Subsequently, the corrected low-frequency data and high-
frequency data obtained from the acquired image after applying the Hilbert transform and from the original measured image,
respectively, are carefully mixed. This method effectively eliminates the halo effects and preserves the high resolution of the
white-light phase imaging system. The phase images obtained via white-light diffraction phase microscopy, including those
of the standard polystyrene microspheres and the living red blood cells, are processed by applying the proposed method.
The experimental results demonstrate that the proposed method can effectively and rapidly eliminate the halo effects
associated with the white-light diffraction phase image.
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Fig. 1 Schematic of white-light diffraction phase microscopy setup
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Fig. 2 Schematic of the method of eliminating halo effect based on Hilbert transform
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Fig. 3 Experimental results of standard polystyrene microspheres. (a) Measured interferogram; (b) measured thickness
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