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Time-Division Electro-Holography by Light-Source Switching
Using a High Frame Rate SLM
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ABSTRACT

Time-division electro-holography that expands the horizontal viewing angle by light source switching features no
complex optical system and moving parts. However, intense flicker occurred in the conventional system, because the
refresh rate of old system, that uses LCOS SLM, was limited only to 15 fps. In this study, we attempt to introduce a
high frame rate SLM, i.e. DMD, into the time-division holographic display. Furthermore, a high-speed liquid crystal
shutter is also installed to the system in order to prevent higher order diffraction images from degrading the
reconstructed image. As a result, flickerless 3D images are reconstructed with horizontal viewing angle of 12°.
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Fig.1 The schematic structure of time-division electro-holography using light-source switching (K=4).
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Fig.2 The 3D scenes used for optical reconstruction.
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Fig.3 Procedure for generating synthetic fringe pattern that is
displayed on the SLM (K=4).
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Table 1 Parameters used for optical reconstruction.
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Hologram
No. of pixels 1920x1080
Pixel pitches 10.8 umx10.8 pm
Hologram dimensions 20.736x11.664 mm?
Reconstruction wavelength 637 nm
Focal distance of collimator lens 200 mm
Focal distance of Fourier lens 200 mm
Object wave
No. of pixels 8192x2048
Sampling interval in image plane 2.7 umx10.8 um
Image plane dimensions 20.736x11.664 mm?
3D scene (Cube)
No. of Point sorces of light 960
Height of object 8 mm
3D scene (\enus)
No. of polygons 702
Height of object 12 mm
Fourier lens2
f=200mm
| — Image plane
—
Mask and
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Fig.4 Experimental set up for time-division electro-holographic display using light-source switching.
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Fig.5 Reconstructed images for (a) — (c) Cube and (d) — (f) Venus.
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