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Synthesis of image hologram for visual display of a 3-D image
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ABSTRACT

This paper presents a new method to calculate an image hologram pattern for a 3-D object modeled as a stack
of horizontally sliced 2-D images, which is new in that existing methods were based on a 3-D model composed of
2-D images parallel to the hologram. It is shown that the proposed method manipulates data on the angular spec-
trum domain, just as a recently presented method by Leseberg which can be derived as the mathematically
equivalent form of the proposed method. We also show that it differs from the Leseberg’s method in that it utilizes
FFT in the direction perpendicular to the hologram plane as well as parallel to it, which reduces the computational

load considerably although additional computation like interpolation is required. We finally provide some
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comparisons between the proposed method and the existing methods in terms of computational complexities and

performances by computer simulation.
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