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Measurement and research of optical characteristics of auto-stereoscopic display

WANG Cong, JIN Jie, SHEN Lili

(School of Electronic Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to evaluate optical characteristics of auto-stereoscopic display, taking 8 viewpoint parallax barrier auto-
stereoscopic display as an example, optical characteristics of auto-stereoscopic display of different viewpoint images were studied
and the values of brightness and chromaticity at different visual angles were measured. Optical characteristics included optimal
viewing position, crosstalk, viewing range, brightness uniformity, chromaticity uniformity and Moiré fringes. The obtained data
samples were analyzed. The results show that the method of measurement and analysis can evaluate the optical characteristics of

multi-viewpoint stereoscopic display quantitatively and enhance the objectivity about the performance assessment of stereoscopic

display. The study has an instructive effect on auto-stereoscopic display design.
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Fig.2 Brightness curve of 8 viewpoint auto-stereoscopic display
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Table 1  The optimal viewing angle of each viewpoint
viewpoint  optimal viewing angle viewpoint  optimal viewing angle
1 7.4° 5 1.8°
2 6° 6 0.6°
3 4.6° 7 -0.8°
4 3.2° 8 -2.2°
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Fig.3 Crosstalk ratio changing with the viewing angle
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Table 2 Lowest crosstalk ratio of 8 viewpoint auto-stereoscopic display

. . the minimum . . the minimum
viewpoint crosstalk ratio viewpoint crosstalk ratio
1 0.38 5 0.23
2 0.12 6 0.26
3 0.16 7 0.28
4 0.2 8 0.13
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Fig.4 Brightness curve for all white images
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Table 3 Brightness of 8 viewpoint for all white images

viewpoint  brightness for all white || viewpoint  brightness for all white
1 206. 112 5 207.516
2 207.059 6 206.934
3 207.436 7 205.817
4 207. 659 8 204.332

2.4 BEHIH

S SERERI PRI, R (Y 2 ST Mt 5 i 57 1A
WA I RE I — PR, @R SRR U (5 4
FIER 15 200 CURE (2 T B A AR (2, y ) RN Y,
AL CIELUV 25 (8] FR Y AR AR (u,0) AL A 5C
LU

L = 4x
C 3 -2x + 12y
3
i 9y (3)
VT3 o1 12y
R 2R AR
A, = /(u - uo)z + (v, _”0)2 (4)

A, (uy ) AT ETEARER, (1, ,0,) FIBEEE O
SEJEARR, 5 03 e 22 Bl R B AR A ith £ 1%
TN AT A € O 2 A 0 o S A ) i i 25 5
Fre Lo AR BE R 0 J3 i 22 O

0.003

0.(}025‘ 7

0.001} A
| Vi *’"*M\ i
. _

chromaticity deviation
-

.‘._,.,,\ ~ ,‘n;"'r
| . e ¥
0'0{1015 -10 -5 0 5 10 15
viewing angle/(°)

Fig.5 Chromaticity deviation changing with the viewing angle
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Fig. 6 Brightness of Moiré fringes
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Fig.7 Curve for brightness of Moiré fringes
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