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Effect of the vertical/slanted staggered barrier on
autostereoscopic displays

CHEN Yu, ZHAO Yan, ZENG Xiang-yao, YAO Jian-min, YE Yun,
LIN Zhi-xian, CHEN En-guo”

(National & Local United Engineering Laboratory of Flat Panel Display Technology
School of Physics and Information Engineering s Fuzhou University, Fuzhou 350116, China)

Abstract: Autostereoscopic three-dimensional (3D) displays realized by traditional parallax barriers
exists the limitations of serious crosstalk, obvious Moire fringe, narrow visual area and the lopsided
loss of light in the horizontal and vertical directions. In this paper, the effects of the parameters of the

parallax barrier on the Moire fringe, crosstalk, and visible area are studied, including the tilt angle of
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the slit grating, the slit width, and the slit offset distance. The design detail of the proposed staggered
barrier is analyzed. Two kinds of parallax barrier devices are optimized, which adopt a vertical stag-
gered barrier and a slanted staggered barrier, respectively. Based on 4 viewpoints slanted staggered
barrier, the adjacent slits are divided into sub sections at the half point of pixel height. Experimental
results show that the vertical staggered barrier and slanted staggered barrier are effective in reducing
the Moire fringe with the staggered distance of 0.053 7 mm and 0.030 2 mm respectively when the in-
clination angle 0 is 12.2°. It is proved that the slanted staggered barrier can increase the visual area by
17.9% higher than that of vertical staggered barrier at the cost of increasing the crosstalk by 1.57%.
Moreover, the light energy loss in the horizontal and vertical directions can match more effectively,
which demonstrates that slanted staggered barrier improves the 3D visual effect for the autostereo-
scopic displays.

Key words: autostereoscopic display; vertical staggered barrier; slanted staggered barrier; moire

fringe; crosstalk
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Fig.1 Schematic diagram of binocular vision
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Fig.2 Slit grating display principle diagram
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Fig.3 Moire fringe pattern formation
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