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Optimal Design of Lenticular Lens Sheet for the 3D Display on TFT-LCDs
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Abstract

In this study, we have researched the optimum design method of the lenticular lens sheet for 3D
displays on a TFT-LCD panel, to offer a more stable stereoscopic image, improved 3D quality, and a
wider viewing zone. Especially, we have defined the viewing zone width (a parameter denoted as Z) to
apply it to the optimum design. The results of this new design method have been compared with the
existing design method. As a result, it is revealed that the proposed design method improves the
stereoscopic image quality by reducing the black matrix zone width.
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Fig. 1. Geometrical relations of lenticular lens.
(a) lens pitch and photo pitch
(b) pixel pitch and eye-distance
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Table 1. Specification of LCD panel.

sjge a7 17.1" (367.2X229.5 mm)
dq4E WUXGA (1920X1200)
04 3z RGB stripe

g AF 4

A AFA 80 cm

=348 65 mm

B 2 dEHEY A= g7 3,
Table 2. Designed parameters of lenticular lens.

9 45 A 191.25 pm
34w A 765 pm

T3y F4 2.354 mm
e R 0.763 mm
TENT 1.276 mm
ol Az 17.39°

57 3.629 mm

A7 AAAN B =g A, A2 A3Z, 2009 349

E 12 71&€9 4A 9 AdE AA ¥AE
Hist7] ¢s) AR 334 JAEY AA 5
A& Ued Aoz FHo| AAE =P RExEF
A g A=§ HARAUD. 719 4A A6
et dAE A=29 4R FAE & 20 YE o

a9 4(a)dlA BEe] 339 AF7t 29 BF
o u#AAFE ¥AZ ot fley, 19 4
(b), (@AMAH sHde AF7 BE de H
ASFE AA3 AASA =57 dste AN 99
o 7l27olg @& F W HE AL & F 3
o =3 vAAs @& 120 FL gz P&
ASdE & A9 98 A 99 7t2H )7}
A Boh ofAA Hel 2 99 AdeAE

=
K ! rramenann, K i

(a) (b)

(c)

a7 4. JAA 999 t2do] Wil

(a) N=2 91 3% (b) N=4 Q1 A%
(c) N=8 2l 7%
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Table 3. Variation of viewing zone width.
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Table 4. Variation of design parameters with a.
N=4 N=8

o 1 2 15 1 2 15
34Ex 0765 0765 0765 | 153 153 153
BepA A 2354 4707 3531 | 2354 4707 3.531
d=nx 0763 0761 0762 | 1525 1521 1523
Zgud 1276 2509 189 |1.348 2552 1.947
5 7 3629 7216 542 3673 726 5477
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