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Reduction of wave-field data-size by using linear and nonlinear

quantization techniques
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ABSTRACT

High-definition computer-generated holograms (CGH) composed of several tens of billion pixel have a large amount of
data. As a result, storage and transmission of the data are very difficult in these CGHs. In this paper, a technique using
linear and nonlinear quantization is presented for data size reduction of object wave-fields. Influence of quantization on
the reconstructed images is evaluated by simulated reconstruction.
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Fig.1 Histogram of amplitude distribution.
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Table 1 Parameters of the object field.

Bunny Vase
Number of samples 65,536 x 65,536 32,768 x 32,768
Sampling interval 0.8 um x 0.8 um 1.0 pm x 1.0 pm
Wavelength 632.8 nm 632.8 nm
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Fig.3 PSNR for amplitude quantization bits.

(a) Original (b) Linear quantization

(c) Nonlinear quantization

Fig.4 Simulated reconstruction of object fields.
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Fig.2 3D scene used for generating object fields.
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Fig.5 PSNR for phase quantization bits.
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Fig.6 PSNR for amplitude and phase quantization
bits.
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Fig.7 Histograms for various object fields.
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