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A Naked-Eye 3D LED Display Based on a Parallax Barrier
with Weak Moiré Fringes

Hu Jianging ™, Zhao Wuxiang, Ma Xiaoli, Wang Qionghua”

School of Electronic and Information Engineering, Sichuan University, Chengdw, Sichuan 610065, China

Abstract There are obvious moiré fringes and crosstalk in the stereo images of a naked-eye 3D light-emitting diode
(LED) display based on a conventional vertical parallax barrier and a slant parallax barrier, respectively. To solve
these problems, we present a naked-eye 3D LED display based on a parallax barrier with weak moiré fringes. The
naked-eye 3D LED display comprises an LED display and a malposed parallax barrier with discrepant slit widths.
The proposed parallax barrier can match the LED displays that have a wide black matrix. We properly enlarge the
width of the slits and slightly move the slits in their periods. This method can increase the difference between the
periodic structures of the parallax barrier and the pixels of the LED display, which reduces the contrast ratio of the
moiré {ringes and causes them to appear sparsely. In this way, the weakened moiré fringes are not obvious and the
crosstalk of the stereo images does not noticeably increase. We develop a prototype of the proposed naked-eye 3D
LED display based on the parallax barrier. The prototype had the weakened moiré fringes, and its crosstalk is
insignificant. Thus, the validity of our theory is confirmed.

Key words optical devices; naked-eye 3D display; parallax barrier; moiré fringes; light-emitting diode (LED)
display; black matrix
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Fig. 1 Proposed naked-eye 3D LED display based on the
parallax barrier with weakened moiré f[ringes.
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Fig. 2 Structure of the malposed parallax barrier

with discrepant slit widths
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Table 1 Parameters and specifications of the proposed

naked-eye 3D LED display based on the parallax barrier

Parameter Value
Size /(mX m) 0.70X0.72
2D resolution 560X 576
3D resolution 140X576

p /mm 1.25

K 4

S /m 2.65

e /mm 65

D /mm 50
T /mm 4.9057
1.3500
W, /mm 1.3000
1.2500
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Fig. 3 Display effects of (a) the proposed naked-eye 3D

display prototype and (b) the conventional naked-
eye 3D display prototype
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