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Fig. 1 Recording of an off-axis lensless Fourier transform

digital hologram
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Fig. 2 Schematic diagram of the frequency changeof the
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zero interference pattern
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Fig. 3 Experimental configuration for recording off-axis
lensless Fourier transforms digital hologram
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Fig. 6 Corresponding magnifying image of the reconstructed image with different reference

light sources, at different recording distances
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Resolution Analysis of Off-axis Lensless Fourier Transform Digital Holography

HU Cui-ying""*,GAO Ying-jun"*,ZHONG Jin-gang"*
(a. Department of Optoelectronic Engineering ;b. Department of Physics ., Jinan University ;c. Key Laboratory
of Optoelectronic information and Sensing Technology ,Guangdong Province Institution of Higher Education ,

Jinan University ,Guangzhou 510632 ,China)

Abstract: Based on the off-axis lensless Fourier transform digital holography principle, two main
determining factors, which effect the imaging resolution of the Fourier transform digital holography are
discussed in this paper. One is the recording distance and the size of the object. The other is the size of
reference light source. The 1. 0X 1. 0 mm® and 1. 5X 1.5 mm?® areas in the center of an USAF 1951 Style
Resolution Target serve as the objects. Corresponding experiments are performed employing three reference
light sources with the sizes 2 pym,6.5 pm and 15 pm respectively,at different recording distances. Both the
theory and the experimental results show that as in meeting three terms (twin images and zero order in
reconstructed image) separation from each other and sampling theorem conditions, shortening the recording
distance or decreasing scale of the reference light source may improve the system resolution of lensless
Fourier transform digital holography of micro object.

Key words: Digital holography; Lensless Fourier transform;Resolution; Reference light source
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