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ABSTRACT

An error diffusion technique is applied to creating binary-amplitude image CGHs in order to improve the object shading.

Image-type CGH with binary amplitude fringe is commonly unable to reconstruct object shading, because amplitude

information of the object field is removed by binarization if the object is close to the hologram. In our technique, a set

of coefficients of the error diffusion are iteratively optimized so that brightness of a test pattern is correctly reproduced

in simulated reconstruction. It is verified that the optimized coefficients are effective for creating binary-amplitude

image CGHs.
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Fig.1 3D scene of the test CGH for evaluation of
brightness reproducibility (a) and the test pattern (b).
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Fig.2 Coefficients for error-diffusion.
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Fig.3 An example of simulated reconstruction of
the test CGH and definition of evaluation areas.
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Table 1 Parameters for the test CGH.

Number of pixels 65,536%65,536
Pixel pitches 0.8umx0.8pm
Dimension 5.24x5.24cm?
Reconstruction wavelength 632.8nm

Table 2 Ontimized coefficients of error-diffusion.

Coefficient Value
Ay 0.073498
A, 0.073498
A3 —-0.073498
—-0.073498
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Fig.4 Simulated reconstruction of binary-amplitude Fresnel
CGHs encoded by simple threshold. z = —-100 mm.
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(a) RMSE: 0.621 (b) RMSE: 0.329  (c) RMSE: 0.210
Fig.5 Simulated reconstruction of binary-amplitude image
CGHs encoded by simple threshold. z = 10 mm.
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(a) RMSE: 0.211 (b) RMSE: 0.057  (c) RMSE: 0.104
Fig.6 Simulated reconstruction of binary-amplitude image
CGHs encoded by error-diffusion. z =10 mm.
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Fig.9 Simulated reconstruction of binary-amplitude image
CGHs encoded by simple threshold. z =0 mm.
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Hologram Fig.13 Simulated reconstruction of binary-amplitude image
CGHs encoded by simple threshold. z =0 mm.
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28.2 Fig.14 Simulated reconstruction of binary-amplitude image

Fig.11 3D scene of image hologram “Emblem”. CGHs encoded by error-diffusion. z = 0 mm.



