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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.

sde} a7 17.1"7 (367.2X 2295 mm)
A= WUXGA (1920 X 1200)
g4 ¢z RGB stripe

e Ag 4

A NHAE 80 cm

A 65 mm

E 2. AHEH AR R A1,
Table 2. Designed parameters of lenticular lens.

oA 191.25 pm
g A 765 pm
B FA4 2.354 mm
A=) %] 0.763 mm
FETA 1.276 mm
Hd YA 17.39°
A 3.629 mm
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Table 3. Variation of viewing zone width.

N=4 N=8
a 1 2 15 |1 2 15
dAA 99
Jmge UK 2K (BK|SK 4K (60K
o o] % <]
ﬂ?@’%:}gﬁ 2K 2K 2K [2K 2K 2K

x 4. a 3ol TE A= FAZ A
Table 4. Variation of design parameters with o.

N=4 N=8

(0] 1 2 15 1 2 15
A 0765 0765 0765| 153 153 153
PatAFA 2354 4707 3531|2354 4707 3531
Az9x 0763 0.761 0762|1525 1521 1.523
FEYR 1276 2509 1.89 | 1.348 2552 1.947
¥ 7 3629 7216 542 | 3673 726 5477

260

a el wE AA fA= AAFG HEs ' 49
etk o ol AR nE Az AXE &
24 FoHAA Hi, FENAY d=FA= I
Aoz wol AAL, FAAAA Aot EF
o Azt FUMEA wE A= A= HaF
aA WA FENAd d=FAs IFS
wA gE RS FAAH

4. 2 &

B =FdAes FH dEEY A= YAE 4
3 Az AR FXF Aol 73 FEA sz
ZAs QAN 99 2AE HIANA 19
w2 3z 949 32 APdE dTFaT 1717
(367.2x2295 mm) Wide LCD #'dell diste] A
Al gge) stzdele 7EY WAURE A
< o, N=8 ¢l 2% 520 mm 7} ® 3 black-matrix
gde stzZdelE 408 mm 7} otk o #HL A
A9 black-matrix ¢ ZHeld < 012 pm BT}
20 2 #9e ¢ 5 AT 2 B =44
AdE AN a9 AFE U aE, AA
Fde 7t2delE =15 & A8 WIANAE
B, AN 9de st2dolE 3466 mm 2 ok
b FolAA HAT A3 AERAIL ZA BEAHE
LA Za Y 4 UE ARFEE ATIHHEA
A9, black matrix 999 7F2ZelE 272 mm
2 Hay AA FAEA Hol bluring 2
banding 4% AT & &S A& o
2 dElEY d=2E HAE | AH #F F9
S4d oet HAsA o FE 2AITY By

ge 849 334 94¢ FAE + 9 Qe
A7,
Zatel 2
# A7 asustas A st 9 o
gt

{1] Oscar H. Willemsen and Siebe T. de Zwart,
"Multi-view 3D displays”, SID'07, p. 1154, 2007.



[2] M. Salminaa and T. Jarvenpaa, “Objective
evaluation of multi-view autostereoscopic 3D
displays”, SID'08, p. 267, 2008.

[3]1 S. C. Chuang and C. H. Chen, "Liquid crystal
panel for high efficiency autostereoscopic 3D
displays”, SID'08, p. 452, 2008.

[4] C.-H. Tsai and W.-L. Chen, “The pursuit of
high—-definition 3D display technology”, SID'08,
p. 456, 2008.

[6] D. C. Park and K. T. Kim, “Lenticular
stereoscopic imaging and displaying techniques
with no special glasses”, IEEE ICIP, p. 137,
1995.

261

A7 AR A 28 =R, A22A A35, 200949 3¢

[6] R. Kaptein and I. Heynderickx, "Effect of
crosstalk in multi-view autostereoscopic 3D
displays on perceived image quality”, SID'07,
p. 1220, 2007.

[71 T. Okoshi, "Optimum design and depth
resolution of lens-sheet and projection-type
three-dimensional displays”, APP. OPTICS,
Vol. 10, No. 10, p. 2284, 1971.

[8] S. E. Palmer, “Vision Science”, MIT press,
Cambridge, London, 1999.

9] Neil A. Dodgson, “On the number of viewing
zones required for head—tracked autostereoscopic
display”, Proc. SPIE, p. 6055, 2006.



