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Fig. 1 A virtual optical system for 3-D objects recording
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Fig. 2 Information extraction on the paraboloid of revolution
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Fig.3 A recording optical system
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(a) A circular extraction from one projection

(b) More information extraction from each projection
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Fig.4 Extractive area on the wov plane
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Fig.5 Five projections at different angles
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Fig. 6 Sampling result of extraction one circle spectrum

from each projection
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Fig. 7 Numerical reconstruction of extraction one circle

spectrum from each projection
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Fig. 8 Sampling result of extraction three circles spectrum

from each projection
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Fig. 9 Numerical reconstruction of extraction three circles

spectrum from each projection
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Fig. 10  Sampling result of extraction six semi-circles

spectrum from each projection
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Fig. 11 Numerical reconstruction of extraction six semi-

circles spectrum from each projection
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Computer Generated Holography Based on 3-D Fourier Spectra

LIU Dao-jin, HUANG Su-juan
(Key Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University, Shanghai 200072 ,China)

Abstract: A new method was proposed to synthesize computer-generated hologram of three-dimensional
object. According to the principles of paraboloid of revolution in three-dimensional Fourier space, spectra
information of three-dimensional object was gathered. A series of projection images of three-dimensional
object was recorded by circular scanning method, then the information of the projection spectra in several
semi-circles form was extracted and encoded into computer-generated hologram based on conjugate-
symmetric extension. In the traditional method, the spectrum information is extracted in a circular form
from each projection. In the case of an equal number of projections, the proposed method can extract more
spectrum information. So it can effectively improve utilization of each projection, and the quality of
reconstructed image from computer-generated hologram. Experimental results validate the proposed
method and its good performance.

Key words: Computer-generated hologram; Circular scanning projections; Semi-circle extraction;
Paraboloid of revolution in 3D Fourier space
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