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Reduction of Higher Order Images by Using Polarization
in Light-Source Switching Time-Division Multiplexing
Holographic Display

TREF Ak [ B E NSRS
Yoshinobu Higashino Tomoaki Tsuchioka Kyoji Matsushima

BAVE RS v AT AHILAE BAE1EF R LR
Department of Electrical and Electronic Engineering, Kansai University

ABSTRACT

The space-band product of currently available spatial light modulators is quite insufficient to realize a holographic display
that achieves a given wide viewing-zone and large image size simultaneously. A novel time-division multiplexing
holographic display based on light-source switching has been presented to overcome the problem. However, this
technique has suffered from degradation of the reconstructed images, caused by higher diffraction images. In this paper,
a novel technique using a polarizer mask is presented to reduce the degradation. In this technique, all light sources have
linear polarization and the plane of polarization is orthogonal in neighboring one. The polarizer mask composed of
multiple polarizers, whose plane is also orthogonal in neighboring one, is arranged in the multiplexing plane. As a result,
higher order diffraction images adjacent to the required first order image is shielded by the polarizer mask. Optically

reconstructed images are presented for verifying the technique.
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Fig.1
holographic display (M X N = 4 x 1).
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Principle of the light-source switching time-division multiplexing
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Fig2 Diffraction images in the Fourier
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Polarization of (a) LD light sources
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and (b) the polarizer mask.

Principle of reduction of degradation by higher
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Table 1 Parameters used for optical reconstruction.

Display system

No. of pixels of SLM (DMD) 1920 x 1080

Pixel pitches of SLM (DMD) 10.8 um x 10.8 um
Wavelength 637 nm

Focal distance of collimator lens 250 mm

Focal distance of Fourier lens1,2 200 mm
Reconstructed field

No. of samplings in calculation 6144 x 4096
Sampling interval inimage plane 2.7 pm %X 5.4 ym
Size of image plane 16.6 x 22.1 mm?
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Fig.6 The 3D scene used for optical reconstruction.
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Experimental set up for time-division holographic display using light-source switching.
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Reconstructed image without (a) and with (b) the polarizer mask.



