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The Design and Reconstruction of Computer-generated

Holograms of Three-dimensional Light Fields
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Abstract; Three-dimensional (3D) holographic imaging is a lechnique to generate cubic images with

holography. A 3D object can he divided into a series of two-dimensional slices along the optical axis.

With an efficient and fast three-dimensional Gerchberg-Saxton algorithm, phase-only Fourier holograms

for 3D objects is generated. Then the holograms arve loaded onto a liquid crystal spatial light modulator

and the 3D light fields along the optical axis are obtained. The light fields are explicit and coherent, with

high contrast and low noise. This technique is applicable in medicine, military, 3D display, micromach-

ining and micro-technology.
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Fig. 1 Experimental setup used for phase determination
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Fig. 4 Experimental setup used for optical reconstruction
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Fig.5 The simulation and experiment of “Guangzhou”.

(a) the target and the numerical reconstruction;

(b) computer-generated hologram; (c¢) experimental result recorded by CCD
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Table 1 The quality of numerical reconstruction and

optical reconstruction

theoretical experimental
Set1 Set2 Set3 Setl Set2 Set3
Contrast ratio 0.08 0.11 0.08 0.13 0.15 0.12
SNR 3.82 2.45 1.60 3.05 2.32 1.35
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