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ABSTRACT

Binary amplitude CGHs commonly lost the object shading and texture if the object is too close to the hologram like
image-type holograms. In addition, floating images reconstructed by binary amplitude CGHs usually suffer from very
intense quantization noise occurring at the edge of the viewing zone. In this paper, a novel error diffusion technique
using the Hilbert path and evaluation of reconstructed spectrums is presented for reducing these problems of binary

amplitude CGHs. An actual large-scale high-definition CGH is created by the proposed technique to verify its validity.
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Fig.3 Examples of error-diffusion with Hilbert path.
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Fig.4 An example of spectral amplitude of the field
emitted from a binary fringe and definition of
evaluation areas.
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Fig.5 Flowchart for optimizing diffusion coefficients.
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Fig.6 3D scene of the test CGH used for evaluation
of spectrum.

Table 1 Parameters of the test CGH.

Number of pixels 65,536x%65,536
Pixel pitches 0.8umx=0.8um
Sizes of CGH 52.4x52.4mm?
Reconstruction wavelength 632.8nm
Type of reference wave plane wave
Direction of reference wave (0, 0.20, 0.98)

(unit vector)

Table 2 Ontimized coefficients of error-diffusion.

Coefficient Value Coefficient Value
Ay 0.008854 As 0.020724
A, -0.014733 As 0.008711
Az 0.01043 A; -0.017724
A, 0.021808 Ag 0.008099
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Fig.7 Variation of SNRs in optimization.
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Fig.8 3D scene of the CGH “i-Shion V3.
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Fig.9 Simulated reconstruction of the binary-amplitude CGH

encoded by the method by the simple threshold.

Fig.10 Simulated reconstruction of the binary-amplitude CGH
encoded by the proposed error-diffusion.



