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Optimum Design of Lenticular Lens for Auto-Stereoscopic Display
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Abstract In the parameter design of lenticular lens used for auto-stereoscopic display system, because the
parameters calculated by using ideal optical system are imprecise and the parameters calculated by using optical
software are unpractical or complex, a mathematic model based on rays tracing is proposed. The viewing distance,
the distance from the display to the lenticular lens and the size of focus spot are taken as the basis for parameter
design. The relationship between the radius and the size of focus spot, and the relationship between the thickness and
the size of focus spot are analyzed. The parameters of lenticular lens for a 19 inch (48. 26 cm) flat display are
designed and the viewing zone distribution is simulated by the optical design software called ASAP. Good viewing zone
distribution is obtained and its width is 65 mm, which satisfies the requirements for the auto-stereoscopic display
having good performances.

Key words optics design; auto-stereoscopic display; lenticular lens; viewing zone distribution

1 5 = PR 7R DAL S B 5 3 167 B L BE v LA O BE A

H
SN W S & ) F R Y = It P R T PN 2
19 I S s o PB4 TR A O S R R R R S B T
EW AWML E R B REEH . LHAH
SER SRR TR AR Z L L AR T B B A sz

RS B HA: 2009-01-15; Y ZEIME TR HHA: 2009-02-25
HEEL£mB: BFR 863 %] (2007AA01Z301) ¥ B 5%,

RBOCR A 0 R — 28 2 S A 2 7R J7 50 9 0k
24N R BOR BRI [ AR T B
pi NS W E VAL R TN ) B D R O TR T AR B 3 TP
B G AY £ T T 3 R T B 6 A A TR

EZ @B A FHAQ982—) B WL A, EENFE T =4 R B R HARBS . E-mail: zhoulei215@tom. com
Sl EHEA6I—) L. 4RI ELAESI, EENFE T =47 K B RFE AR . Email: qghwang@ scu. edu. cn

GEEBR IO (P E #4455 . S040421103M)



12 #j J& A

Bl H 7 A S A T 5 e R O Ak e i 3507

Jit AR 3% AR i DS 5 T 7 B O 9 2 A IR BT 1R
I3 T UL 5 7 A IR 5 5 Sk 2 45 il O A RO 1
DU 2 A IR A B AT 25 1 A A IR TETR  AR
XCH 22 BB WL 5 1 R RS 72 A IR P ARl 5
7 SR T S BN AR R

TERE T 3% 55 6 A b Sz A R v A TS B
W Z BT R R R B R RGEERER) BRI R
Z— o HET S BOCM A BT R B R AR
T REURJEE SR . ARG OO T R TDE G AY £ B it
APARFNT I AR 0 AE  JR ey A B DA RORE T B
A S S A B R R E o (ELR S B A T i
BoOGMEE 2 A 23 fih O o 19 38 W L i LA E T AR
DU SR AR 1R 238 2 A2 IS8 I AN HE 0 0 25 55
TR R Z UG A RET A B B R AL S
B X T R BROF T R R R [R] ER
4N A Ta] 9 WL 7 A B A (] ) R T a2 5 1 il
R ESHL AT LT S H B RS R, XL
Bt BT A ISR HE AT A LR ER B
0 b A TS B A A b Sz SR g 1 A DX A o —
AEE. o R R AR it SR DGR I Y A
X 4 5 T 48 2 A2 R L R A R T 3 O I s ST B A
ORGSR Akt 38 B 45 R 7 B L R TSR B B A =
B0 5 £ SR BRI by 75 B8 2 MO (AR
AHE S 7 AR A2 0 £ B R/ L 3 B R R R A B R /N 1Y
AR A S S AT AE Y B E B AR D0 T - il R AR FE
B JE B2 S B R R . B L RS DD A
RPN BT SR 8 BT AL 2 — 1 1 2 R B
14 FE T2 SR

2 BLE TS R k JE
T8 B A A B 5 52— O
P A— A BRI 65 1 DL R 2R M
A TE R — 95 B 3 BCRE /I A G 0812 46
OGCE. T S R L% R T 0 B 9 T
p AL LT P
_ met.
e+t
AR S B R PR 2T L o
I TR R R e SR B e
B ARBEAT I
1 B L 9 8 E
SR L2 5 5 5 5 5 2 S A9 T B
KN LA B LA 2 — RO 2

@)

R AR R A A AN 2 00 B B L R i B
ST % B AR R i L 2 05 B A BR 22 %
AN BAT RATF 5 STk RE

S BRI 5 T AN 1 TR 0 AT G 1
R, o Bl e BB T« Gl IE e TS O AR AR
JE & O iR Q s N p. R r,
JERE R d T RA n AT E— KA SN 6 B AGT
LR miny W BHIE 7 04T TORB A B 5 &0t
PRI T ek 5 BB W R 1 B 58 F C 5 E #is
FHL B ST 6143 50 S 65 8. A N 1 s 5 £ 43 B R @
7 HIOCERA mous 5 2 AL T F 80.G RiEHIG R
T RS S AER B CA | H T« M T A ML
B EB®EHTCA TB,.

\Y

-3
S
3

- —

P 1 BARE T 25 5 T A7 Dl A% A Y
Fig. 1 Model of a single lenticular lens when parallel
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Fig. 2 Location relationship among lenticular lens,

subpixel and width of viewing zone
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Tabal 1 Parameters of the auto-stereoscopic

display based on lenticular lens

Components Parameters Parameters value
Parameters Display size /inch 19
of flat plane Resolution 12801024

display Sub-pixel width ¢ /mm 0.0947
Parallax images
Parameters numbers m ?
of auto- Viewing distance / /mm 2120
stereoscopic Distance from the
display display to the 1.067
lenticular lens s /mm
Radius » /mm 1.526
Parameters Focus f /mm 3.095
of lenticular Pitch p /mm 0.8077
lens Thickness d /mm 3.018
Refractive index n /mm 1.488

£ 2.00 —+—r=1.026 mm
= ——7r=1.626 mm

E 1.75 ——1=2.226 mm
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Thickness of the lenticular lens d /mm
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Fig. 3 Relationship between size of focus spot and the

thickness of lens when the radius is fixed
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Fig. 6 Light density distribution at the best

stereo viewing position
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