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ABSTRACT

The horizontal display resolution of electro-holography is enhanced by time-division method using light source
multiplexing. In this technique, the horizontal resolution is enhanced only by switching multiple light sources. The main
advantage of the proposed technique is the fact that it works in 2f setup without moving parts. Therefore, the
constructed system is simple and compact. This technique also can be applied to expanding and colorizing the
reconstructed image, and furthermore, enlarging the viewing zone angle.
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Fig.1 The principle of 2f setup of time-division electro-holography by using light source multiplexing.
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Fig.2 Procedure for displaying a CGH with enhance horizontal resolution (K=4).
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Fig.3 The 3D scene used in optical reconstruction.

Table 1 Parameters used for optical reconstruction.

Hologram
No. of pixels (Nys X Nys) 1920<1080
Pixel pitches 8umX8um
Hologram dimensions 15.36mm X 8.64mm
Reconstruction wavelength 635nm
Focal distance of Fourier lens 200mm
Shift distance by carrier signal 8.0mm
Object wave
No. of pixels (N, X Ny) 8192X2048
Sampling interval in image plane 7.75um
Image plane dimensions 63.50mm X 15.88mm
3D object (Sword) and scene
No. of polygons (front face only) 1217
Height of object 10mm
Table 2 PC specification.
CPU Intel Core i7 970 (3.2Ghz)
Memory PC3-12800 4GB x 6 (24GB)
GPU NVIDIA Tesla C2070 (6GB)
(6] Windows7 professional x64
CUDA \ersion 3.2

Table 3 Tesla C2070 specification.

CUDA cores 448

CUDA core frequency 1.15GHz
Memory 6GB GDDR5
Memory bandwidth 144GB/sec
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Fig.4 Experimental setup for time-division electro-holography by light source multiplexing.
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Fig.5 Optical reconstruction without (a) and with time-division multiplexing (b).
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