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Three-Dimensional Imaging Based on Orthogonal-Stacked Lenticular
Sheets and Computer Holography

Zheng Huadong Dai Linmao Yu Yingjie

(Department of Precision Mechanical Engineering, Shanghai University, Shanghai 200072, China)

Abstract A novel three-dimensional (3D) imaging method based on orthogonal-stacked lenticular sheets and
computer holography is proposed. Elemental image array (EIA) of 3D object propagated through the orthogonal-
stacked lenticular sheets (OLS) are captured by a CCD camera. Sub-image array (SIA) used for generating the
Fourier hologram of 3D object is obtained by recombination operation of the EIA. A complex value point in the
hologram plane is determined by the two-dimensional (2D) integral operation after the corresponding sub-image is
multiplied by an inclination phase factor. Numerical reconstruction of the calculated Fourier hologram at different

distances based on Fresnel diffraction shows that the method is feasible for 3D imaging.
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Fig. 1 Schematic diagram of the experimental system
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Fig. 2 Disparity between elemental images
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Fig. 3 Schematic diagram of extracting sub-image array from elemental image array
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Fig. 4 Distributions of pixels before and after resampling. (a) elemental image array before resampling.,

(b) sub-image array after resampling
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Fig. 5 Fourier spectrum of sub-image array
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Fig. 6 Schematic of algorithm of Fourier hologram
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(a) experimental system

(f) phase of hologram plane

(b) elemental image array

(g) amplitude of hologram plane

(c) background image

(h) hologram
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Fig. 7 Elemental images obtaining and results of numerical processing
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Fig. 8 Numerical reconstruction of the Fourier hologram shown in Fig. 7(h)
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