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Study on Display Technology of Synthetic Hologram Based on
Spatial Light Modulator

CHEN Hai-yun, YANG Shang-gong
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Abstract : Based on liquid crystal spatial light modulator and technology of computer-generated hologram, a new meth-
od of synthetic hologram display is proposed. 3D object model is generated by computer and a serial of 2D digital ster-
eo images with parallactic information are obtained and then the correlated holograms of every 2D image are compu-
ted. The two holograms correlated with the left and right stereo image are output simultaneously to two SLMs respec-
tively for reconstruction and the position of reconstructed images are arranged to meet the requirement of two-eye per-
ceiving. The computer controls the holograms with different viewing angle to be transferred sequentially to implement
stereoscopic display of synthetic hologram, and at the same time, the perceived stereoscopic image is sensorimotor
without moving the position of viewer. In this approach, the operation is more flexible and easer to control than that in
conventional synthetic holography. The experimental system is designed using liquid crystal optic engine system of
rear-projector. The controlling program is also designed and the experimental result is presented.
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Fig.1 schematic for taking stereo pair
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Fig.2 optic system of recording hologram
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Fig.3 schematic of optoelectronic reconstruction
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Fig.4 experimental system

KA TI R RS R SR AR
FaE B RCB =Nl , B = G E 505 8
AT=ALCD, A F& e B B mr, W& Z A 4
BB —E R H, AL BT EE AN IET 5 BR R 2
K 2 B K2 3IfE 8 RGB E&H R M1 B & ,G 2

B MER, # M E RCB =~/ 8 Matlab [E {540
BT AL B R — 1 1024 x 768 f) RGB 4 K]
&, %R S — 1 RCB B GGE I TN O i
i i R A e T — XA 4 B A B B R S
Wl SE G I, ARV SRR

&1 SLM Hy Mgt 53

Tab.1 parameters of SLM
screen size 18.432um x 13. 842um
pixel pitch 18um x 18 um
pixel number 1024 x 768
aperture ratio 63%
frame rating 60Hz
data interface VGA
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Fig.5 schematic of processing holograms
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Fig.6 experimental result
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