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Introduction of Digital Color Holographic Wavefront
Reconstruction Algorithm

Li Junchang

(College of Science . Kunming University of Science and Technology . Kunming. Yunnan 650093, China)

Abstract Based on the optical system using a monochrome charge coupled device (CCD) to record digital color
hologram and diffraction’s numerical calculation theory, the common algorithms for digital color holographic
wavefront reconstruction is reviewed comprehensively, and an important improvement on an algorithm applied only
to static physical detection is made. The improvement not only eliminates the frequency spectrum aliasing effect to
the reconstructed wavefield, but also lets the algorithm appropriate for dynamic physical detection of real-time digital
holography. Finally, the research work is promoted in the optical system, which using a color CCD to record digital
color hologram, and gives an example of reconstructed object color image under illumination of three color lights.
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Fig. 1 Optical system using a monochrome CCD to
record digital color hologram
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(a) A=532 nm, N,=2500 (b) A=632.8 nm, N,=2975
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Fig.2 Green and red hologram formed by zero-padding
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(b) A=632.8 nm, N,=2975
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Fig.3 1-FFT defocus reconstructed image of green and
red light
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(a) 1=632.8 nm

(b) =532 nm

(c) synthetic color image
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Fig. 5 DDBFT reconstructed image components and its synthetic color image of two color lights
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Fig. 6 SPHA4FFT reconstructed image components and its synthetic color image of two color lights
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