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ABSTRACT

The electronic holography using amplitude modulation always reconstructs a conjugate image that degrades the optical
reconstruction. We report conjugate-free optical reconstructions of CGHs by using phase-only spatial light modulator,
because the conjugate image does not occur in phase-encoded holograms, i.e. kinoforms. However, when
complex-valued wave fields are encoded to a phase-only distribution, it is well-known that strong noises occur
especially in cases of a small number of phase-quantized levels. Therefore, in this research, we examine three types of
phase-encoding techniques; simple phase encoding, Floyd-Steinberg error-diffusion, and optimized error-diffusion.

Assessments of these techniques are presented by simulation and optical reconstruction.
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Fig.1 The model of computer-generated Fourier holograms.
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Fig.2 Phase encoding.
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Fig.3 Floyd-Steinberg-type coefficients of error-diffusion.
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Fig.4 The pattern of coefficients of error-diffusion.
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Fig.5 The schematic illustration of the model of the
three-dimensional object.

Table 1 Parameters used for calculation of the object wave.

Focal distance of Fourier lens 300[mm]
Reconstruction wavelength 632.8[nm]
Number of samplings 2048%2048
Sampling distance 11.58[pm]
Linear density of point sources 5000 [point/m]
Depth of object 10[mm]
Pixel size of assessment area 1098x1123[Pixel]
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Fig.6 S/N ratio of simulated reconstruction of CGHs encoded by

simple encoding (a), Floyd-Steinberg error-diffusion (b), and
optimized error-diffusion (c).
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Table 2 The ontimized coefficients of error-diffusion.

Real Imaginary Real Imaginary
Al | 0.139103 | 0.025105 | A7 | —0.02415 | 0.002493
A2 | -0.04828 | -0.0182 A8 | 0.016532 | 0.015135
A3 | =0.02404 | —0.02063 | A9 | —0.03389 | —0.00152
A4 | 0.06305 | 0.026453 | A10 | —0.05413 | —0.00259
A5 | 0.121048 | —0.01342 | All | —=0.01759 | 0.00227
A6 | —0.0031 | 0.003747 | Al12 | 0.019631 | —0.00382
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Fig.7 Experimental setup for optical reconstruction of

phase-encoded CGHs.
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