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Analysis of Stereoscopic Large Screen Display Using Polymer-Dispersed Liquid Crystal Light
Valves and a Schlieren Optical System

Kuniharu TAKIZAWA *

ABSTRACT : Fundamental characteristics of a novel three-dimensional (3-D) large-screen display with

polarized glasses are analyzed with the Mueller matrix. The display consists of polymer-dispersed liquid

crystal light valves (PDLCLV’s) that modulate circularly polarized waves by using the light scattering

property of the polymer-dispersed liquid crystal, a polarization beam splitter, and a Schlieren projection

optics. Analysis shows that the cross talk of the proposed display is very small for most images even if

the polarized light-separation characteristic of the polarization beam splitter is incomplete. It became

clear that the extinction ratio of the 3-D system was almost the same as that of the PDLCLV.
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1 Schematic diagram of a monochrome 3-D projection

display using LCLVs. PBS is a polarization beam
splitter.
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[ 2 Schematic diagram of a monochrome 3-D projection

PDLCLV,
polymer—dispersed liquid crystal light valve; L;, L,

system. electrically addressed

projection lenses; L, condenser lens; A, aperture.
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3 Cross section schematic of the PDLCLV. The TFT

consists of three terminals (source, gate and
drain), an insulation layer and an amorphous
silicon (a-Si) active layer.
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4 Transmission—type model optics that corresponds to
the monochrome PDLCLV projector shown in Fig. 1.
PBS,,; polarization beam splitters in a parallel
Nichol’ s relation; M. Mg, transmission—type light
modulators that use PDLGC; QP_, QP QPg, QPg,
quarter—wave plates that convert linear to circular
light and vice versa; A and B, output light intensity; A,
amplitude of the p-wave light that enters the
right-eye as the noise light; A; amplitude of the
s—wave light that enters the left—eye as the signal
light; B, amplitude of the p—wave light that enters the
right-eye as the signal light; B; amplitude of the
s—wave light that enters the left—eye as the noise light.
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and wavelength A.
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K6 Calculated results of the cross talk C, of the left-eye
optical system in the monochrome PDLCLYV projector: (a)
C, vs T, for various values of z (b) C, vs 7, for various

values of 7 and (c) C, vs afor T=T,
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