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Fringe in Three-Dimensional Displays

Kong Lingsheng'® Jin Guang' Cai Sheng' Xu Kai' Wang Tiancong' Zhong Xing'
' Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China
* Graduate University, Chinese Academy of Sciences, Beijing 100049, China

Abstract In order to confirm appropriate parameters of parallax barrier (PB), a parameter design of PB based on a
color Moiré condition in autostereoscopic displays is proposed. Liquid crystal display (LCD) and PB are approximated
as the two corresponding binary gratings. Special radial grating is considered as the equivalent model of PB with
varying periods and angles. Superposition of the equivalent grating for display device and special radial grating can be
analyzed by indicial equations method and Fourier theory. Different predominant low-frequency terms in case of
different period of PB can be confirmed. The Moiré-fringe intensity profile in all cases can be obtained by partial sum
extraction in Fourier theory. Optimal period and corresponding angle of PB are obtained. Experiment result shows
that the autostereoscopic displays have almost invisible Moiré patterns and show good autostereoscopic image.
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Fig. 1 (a) Layout of LCD color filtering; (b) equivalent monochrome binary matrix of LCD; (¢) special radial grating
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Table 1 Unification of families of curves and

corresponding Fourier frequency terms
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Fig. 3 Superposition of special radial grating and

equivalent binary grating of LCD
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Table 2 Predominant Fourier low-frequency terms

with different period of PB
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Table 3 Parameters of PB and Moiré fringes

PB Low-frequency predominant Moiré fringes
P, P Opening ratio 0/ P,,/mm Lo . Waveform
3 1/3 16. 91 1 Triangle
4 1/4 10. 29 3/4 Trapezoid
5 1/5 11.27 1/2 Trapezoid
6 1 1/6 16. 91 1 0 1/2 Triangle
7 1/7 15.97 3/7 Trapezoid
8 1/8 14.41 1/3 Trapezoid
9 1/9 16.91 1/3 Triangle
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Fig. 4 Moiré-fringe intensity profile when periods of PB are equal to 4P, 5P, 7P and 8P, respectively
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Table 4 Parameters of autostereoscopic display components based on PB

Components Parameters Parameters value
Size /inch 19
LCD Resolution /pixel 12801024
P, /mm 0.294X0. 294
P./mm 0.095
PB P, /mm 0.756
4 arctan(4/15)
Distance from LCD to PB /mm 1.1
. . . View zone width /mm 45
Three-dimensional displays ]
View numbers 8
View distance /mm 500
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