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This paper describes an optical polarization parallel logic processor which can perform logical
operations on TV images. In this logic processor two orthogonal linearly-polarized lights cor-

respond to two binary logic states ‘0’ and ‘1.

The logic processor employs a liquid crystal

light valve (LCLV) for video projectors and 90° twisted nematic liquid crystal cells (TNLC’s).
The input-output characteristic of the LCLV is a sigmoid or sinusoidal type nonlinear function.
The TNLC rotates the direction of linear polarization by 90° to function as inverter. 16
Boolean logic functions are realized with the combination of nonlinearity of the LCLV and the
inverter function of the TNLC. Experimental results of the logical operations on two TV
images and edge extraction of a moving object in TV image are presented.
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Fig. 2 Optical modulation characteristic of 45°
twisted nematic liquid crystal used for liquid
crystal light valve. (a) polarization direction
of readout light 6=0°5 (b) polarization direc-
tion of readout light 6=45°.
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Fig. 3 Input-output characteristic of liquid
crystal light valve. (a) polarization direction
of readout light #=0°, (b) polarization direc-
tion of readout light 6=45°
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Fig. 4 Schematic diagram of optical parallel logic processor.
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Fig. 5 Experimental results of 16 Boolean logic operation
between two static TV images.
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Fig. 6 Diagram of video signal input circuit
for extraction of a moving object in a TV image.
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Fig. 7 Binary-leveled TV images for the
logical operatiomn.

Wic, TORBEERA T L EEKROEHE RLEICE
RAUEBART. BELTOWABEICHLTEMI LA
BTN BAMER LIcE FAE5%, Fig. 6 Ok5
117 v —2s0EREA>3C, LCTV-A & LCTV-B
W AHT 5. Fig. 713 LCTV g AH&h 3, 2#EL
HANCEEET VEEKRA, BARY. Fig. 8 B
BHERA, B, A-BBXUA-BERY. A-B Tl
WA OGN, A B TREESHHEIATNS.
BhXESOWMIIZ, TS DHREM XOR) L5 &
CEDRMTERD, TR 3ETHRNL 1 Rfick
% XOR itk 3 HEBHARZRA Fig. 9 Ry B
SOMBHIRER CHIBEIN TS,

Fig. 8 Experimental results of extraction of
front and back edges of moving TV image using
A+ B and A - B logical operations.

Fig. 9 Experimental results of extraction of
outline of moving TV image using XOR logical
operation. Image B was delayed 1 TV-frame
with respect to image A.
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