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Reconstruction of Computer Generated True Color Rainbow
Hologram by Filtering in Frequency Domain

Yang Xin Li Yong Wang Hui Wu Qiong

(Institute of Information Optics, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract A method to reconstruct computer generated true color rainbow hologram is presented. Based on the
principle of diffraction and geometric optics, the relationship between the observing window in spatial domain and its
corresponding window in spatial frequency domain is analyzed. The illumination beams (red, green and blue light)
are constructed and multiplied by rainbow hologram respectively. The multiplied results are analyzed in spatial
frequency domain with Fourier transform. The spectral information corresponding to a specific perspective window is
extracted by filtering in spatial frequency domain. And then the inverse Fourier transform is introduced to obtain the
reconstructed image in the hologram plane. The reconstructed images in different positions are obtained from the
object wave diffracting a given distance. The experimental results prove the validity of the proposed method. It opens
up a new way to evaluate the correctness of computer generated true color rainbow hologram fast and economically.
Key words holography; three-dimensional display; true color rainbow hologram; simulated reconstruction; Fourier
transform
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Fig. 1 Calculation model of rainbow hologram
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Fig. 2 Scheme of rainbow hologram reconstruction
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Fig. 4 Simulated results and optical reconstruction result. (a) Left view; (b) front view; (c¢) right view;

(d) a screen-shot of 3D car; (e) optical reconstruction (captured by camera)
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Fig. 5 Reconstructed images when observing window is moved up and down. (a) Reconstructed image viewed

10 mm up from center; (b) reconstructed image viewed 10 mm down from center
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Fig. 6 Reconstructed images of front view at diffraction distance x=5 mm. (a) Reconstructed image of red segment;

(b) reconstructed image of green segment; (c) reconstructed image of blue segment; (d) color reconstructed image
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