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Digital holographic phase reconstruction technology based on Hilbert transform
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(1. School of Information & Electronic Engineering, Hebei University of Engineering, Handan 056038, China; 2. College

of Science, Hebei University of Engineering, Handan 056038, China)

Abstract: In order to improve the accuracy of digital holographic reconstruction, theoretical analysis and experimental

verification of digital holographic reconstruction phase were made by using Hilbert transform. Firstly, the zero order item of

the hologram was filtered through Fourier transform. Secondly, the hologram without zero order item was shifted 90° through

the Hilbert transform so that the analytic signal was constructed and the object’ s wrapped phase was found. Finally, the

object’ s real phase was obtained by using the least square method to unwrap the phase. The experimental results of Hilbert

transform reconstruction and conventional Fourier transform reconstruction were compared. The data of the standard

deviation was obtained and compared. The results indicate that the reconstruct precision of this method is higher than the

conventional Fourier transform method. The research results are helpful to improve the precision of the phase

reconstruction.
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Fig.2 The reconstruction results based on Hilbert transform
a—wrapped phase diagram b—2-D phase diagram of human body blood

¢—3-D phase diagram of human body blood
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Table 1  Standard deviation contrast data
standard deviation/rad
Hilbert transform conventional Fourier
method transform method
area 1 0.2481 0.2827
area 2 0.1689 0.1816
area 3 0.2252 0.2914
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Experimental results based on the conventional Fourier transform

reconstruction method

a—wrapped phase diagram  b—2-D phase diagram of human

body blood ¢—3-D phase diagram of human body blood
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Fig.4 Phase distribution of individual cells
a—2-D phase diagram of Hilbert transform reconstruction method bh—2-
D phase diagram of conventional Fourier transform reconstruction method

c—phase distribution of individual cells
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