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Design of Cylindrical Lens Grating Based on Free-form Surface
for Naked-eye 3D Display
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Abstract: A novel lenticular screen of double-sided grating applied in low-crosstalk naked-eye 3D display
is designed. Linear concave free-form gratings, with their number of grating lines equal to the number of
horizontal sub-pixel on the screen display panel, are fabricated into the incident surface of the lenticular
screen, and convex free-form slanted gratings are fabricated into the opposite surface. Design formulas
for grating free-form surface and grating parameters are deduced based on the principles of naked-eye 3D
display and geometrical optics. The grating parameters are calculated using MATILAB and grating model
is established by modeling software Solidworks. The results show that the image crosstalk in 6-view
naked-eye 3D displays, using double-sided lenticular screen, is 0.068% at the best viewing angle by
selecting optimal parameters, which is lower than a conventional one by 2 orders of magnitude. The
image crosstalk remains basically unchanged within the range of the viewing distance of 2 000 mm ~
3 000 mm.
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Fig.1 Schematic diagram of the working principle of low-crosstalk, naked-eye 3D display cylindrical lens grating
1222002- 2



G A T A it T A ERIR 3D R AR SO B

L1 BREHEHEE

TEABURHAE B2 6 Al AR IR 3D W7 &% b, K Jr
T 5 3k 7 R 2 4 e A R O 2N RN BE A
L PO 7™ 2R 09 H I A 2 B A A Rk 8 T
IR I SR 0 R B O R R R LR
AR B M SRR IR 3D 5 7 25 o SR JH — b e ik 2
R OC IR 45 F 0l LCD 3 6 IR i L L 7E K P
7 1) LT T B R B B 7 1) 5 L A 2 B R
TR AL A% — B b i B AT AR I = AR O A F Y
SEOLARAN— 7T K i AR A AR = A O S

. | Grating film é

*"9 E/‘Jj\'ﬁjﬁ%ﬂﬁ ’ Wﬂlﬂ“ LED %ﬁl&/\%%ﬁﬂ’]ﬁ[ﬁéﬁﬁﬂ LED source LED source
TR b S5 = AR R T S A | R A Light guide plate

I = A g — AR D3 3 53— A Rl 4 R B2 BHEAREELER RN LS
ML ek . g ot L EE = MIBTM ¢ Fig.2 Schematic diagram of the backlight with outgoing
K TG o = TR A0, G &k B light close to the vertical display

KI5 1) LA S B i e SR /NI R BE S B BT o A0 R RE A Dt 2k LA T 1 2 R 5 19 0 1)
SHi L ENE g 4RI 0°.

1.2 HEFENGESTRITRE

a1 B AR B A G T BT BT g M A — A M N — > RGB TR R BT Pl s e R — 2%
JCHIER b AT A0 3. TR AP T A A S M T R R O 4, O IR B m WL, R T
LR Y G L LA il T B 5878 B 9 07 1) S5 1 S 45 R % e SORT G A & O AR/ NI P AT TR R K
AT b Ak — iU R AR AR 1 A7 ) b F ik, O B B LB A i A B TR T I R R 2Ot
2.8 3 L RGB TR F K FDOCLERFAT T o Al A R 3807 10 3% 1) D6 4 28 0 U1 1) 47 33 s 4 i A2 4
H TR R O sk ek . A S I T AT 0K D6 2R 09 23 A1 155 B0 ke s . oy 77 A 58 B 2 b X Ak A L B L L5
SRR A S 111 A ARt 2 BT

Subpixels
y

N
!

B3 MBa b E kiR

Fig.3 Schematic diagram of concave incidence surface
AP R RS O N5 U S AR 22 AR 3 BT 7. Py S A M1 T e AT T £ 1 A IR )5, OP 4R 5 «
R IEHN o SNATE o) XMRLHZE B P Lh oy TEN A B B A BRI K o, s L o, T RN R

a,»=i'a1 (i=1,2"'N) (1)
WA BB BT 320 0 RS Snell A ATRALL 1 &0t P, ST EHXRRK
sin(@,) =n, « sin(d, —a;) (2)

Py iiMFRA GH1,0) 1T Py FI Py PR EE B ARIT, AT LUK 2B PPy W5 IR0 Py s B U0 w7
1222002- 3



P/ R S 4

], K Py AR (ip oy o) AT I ER(3) 153
{ylP(5+lep)COt(91 (3)

NMip :J'IPCBH(QI)

*E?Eft(1>’\‘(3)ﬂl]ﬂ:kﬁg‘ P] zlﬁﬂgﬁéT/]—i<T]P vylp)

(s + 1) cotld,
t”’ ~ tan(a,) + cotd; (1)
1p = ptan(a;)
[FEEATAS P, s ABHS (p s v e ) IOTTR N
sin(f,) =n, « sin(d; —a;)
Yir — Ya v =[x np — xw Jeotd; (5)
v =xptanla;)
P 2 (4 AT LUK UK H A SR8 U0 1 8 48 1 ottt 4 L ) LA e AT BRORE 5 P Py AR bR R

- :Im—l)COt@, + Yainr
P tan(a;) + cotd; (6)

y;p =aptan(a;)

4 RGB TARRIEER ¢ W Py FARAR yy W5 IR Sy ¢ /2. PN S [V T 8 48T it 2 LA e Bl hy X8 o
ERXFR BT SRTR 2 BhLAE y >0 Bl 2 s A ARt AT A5 By <70 #Y il 2k S AR R,
1.3 #HEEHSEATIRITRE

3% 45 I T B TT AR R A 2 0 R RGB TR 3 & 0 St RO I 30 0 1 B R A o e
W A4 Fs BB m s BRI B S X 1 o A TR ER ST T R AT ith 2SO O R
P BE 80 AL SARAR (2 sy ) TRE

Vv
o _arCtan|:1'v_(S+Z+h):| 7

A h AT B A S I TOU A5 55 SR TR TR A T R B (2 D AT O B A AR A R D R T B R 2 1R
ZER T oL, PR AT 37 45 10 S T A el il e e 3R R X B A AR R AT B X TSRO m R
B, B R KRR B S EG N S DR R Gn — e /2, I IE S R KN FER R
R K AR DG 4 28 0o A 3 5t 20 T TR, Qe DGR Sl 1) (o BlD B9 1l o UIAT

. (m — Dt 8)
= arctan| —————————_
o 2(s +1+h)
y A
M
Subpixels Q N2 A,
(m-1)t 5
2 — Q\/. . Oys1
Py 9
5 P, ” S 7 X
s / h M
(x,»)

WA Ol d s |t RE
Fig.4 Schematic diagram of the outgoing convex free-form surface
P 3 AL, o BV MR SR TR IO A0 2 MRS A5 4 AR 4l Snell 5@ HER]SRAF OB 250 Qu ST IR By
KFR

sin 0y =n; * sin ¢ 9
¥ oo 5T M 555, UL oo /M 3G E UL Tr ] WDGRTE Qu s T 5T R N
sin(8y +opy) =n; ¢+ sinloy + M — Do, /M) (10
Lk TEQ; mIITH K RAN
sin(8, +0;) =n, * sin(o; + jo,/M) (G=+x1,+2--+M) an

1222002- 4



G A T A it T A ERIR 3D R AR SO B

Qu AT NG +L+h,0, BLE Qu-iQu BIFHF R MHR Quoy S VIR 7 |, W Quy 45 A H5
(IQ<M—1>va<M—1>)y‘7
Yawm—» =(s+.+h — X QM 1) coton

(m — 1Dt
Y- :f IQ(M1>C8T1|:(M — 1) KZ:'
Hﬂlﬂfjﬁﬁ% Q; l/lg_:_';é[éT/]—:“(IQ(j D2 YVQG 1))5‘7
Yo — Yo = (Xq —xqi-n)coto;
(m — 1t ] ®o (j=+1,£2--£M) (12)
YQi -1 :f*l@(/‘—l)Can G —D M
SIEEE
(m — 1Dt
X q; COto _f_ycb
Q-1 —
{cotd,-,l —Q—can{(j — 1D f/;}}
( D (13)
. ( m — t
(n— D) can{(] — D S:A)} {1'Qjcotaj,1 Ty _yQi:|
YaG-b» = 2 —
{cota_H +can{(j — 1D ﬁ}}

A, j=+1,4+2--+M.

P X ()~ (U3 AIRAF & 4 o s S i B E Al i 2k 1A AR AR, Bl R X RR B R AR il
AR A B AT MATLAB 42 K fif . 152 A 3 SolidWorks Hrim i} 3D &A1,
1.4 BRI EISITREE

A B U R 3D SR B 0 AT 3% B B 5 AR B b KT O ) S [ AR F B B R — A R
L5 D m WA OB B R S G B R R TR TR b S AR B S TR R e AR A S T L L
W B L [R] — IR ARAB P A R TR R BAIR O O, K IO 4 i b 5 B I 50 B 2005 vy |,
JEAR A G A B Ay 0, M6y, » RIS

Ltan(8,.,) =Ltan(3,) +b (14)
i 20 () 15
sin(6,) =n,; « sin(g; ) ssin(81) =n, ¢+ sing,y) (15
HTMAE oo BN RADH G R
ﬂn(%k)ﬁttan(wk)2255;%;%%%%§,ﬂn(¢ﬁﬂ)ﬁitan(¢ﬁﬂ)=:£%%?i;;%£i§§ (16)
N T Lo T UA
tan(8,) =& sin(8;) ,tan(d,1) & sin(8,.,) a7
HAQH~aD %

b — mlLn,
TGl th) fLa,t
KA EXH BB MEFDEM B ST 0 BASE I ¥ mLn, /[ (s+1+h)+ Lo, 1.

(18

~ ‘pﬁw
0] MA

| < %
0 3 (p\v 12 |t

k k

] 2 _* b \ Reference axis

} 6/\' 6k+1
6k+1_6k
stith
L 7

B 5 AR B LA B it R 3R

Fig.5 Schematic of cylindrical lens array grating cycle

1222002-5



P/ R S 4

2 BMTESSHMRK

21 HEEBRSNMBRSH

A SCETHR A2 LCD WoR bt I ATE RGB 8 2 3 4 M 35 455 B ) S A2 4 o 3 AU O 1 7148
B AR R 20 R A 0 B B 9 DI K B 5 S B AR P L sl A A G R I O 3D R A% i 4
I [ A7 S I 6 B T T e B A 3 I 41 5 0 1) A SR T R S e A v i 2 AR 5 = (6) 1B
NS T MDA 2k AR i X (130 TR A S i 4 AR BT A B AT O 5 [ 9 00 TracePro #E 4T 8010
b R Pk B /N s B e o AR S 2K (18) A 15 58 [ 41 R A 75 L S8 IE .

DL 55 gi~f AK ALY 6 P AR B A 37 5T K 4]
JER BT B, LCD R B (¥ RGB & 3 b B
B0 0.3 mm AW A FREPOCEZS 0.1 mm
(&2 0 BE B X AN [R) S 7R B A A [ ML (HAS 52
Wi R AR N A B9 Ie) 5 B SRR W AR S 80 AR 3D
FEOE B [ 50 S0 M i P 3R T T T O A Y BE e =
0.1 mm, FHRERZ . THRREMMALE RN EEZ
B s=0=0.5 mm, HBEBHFEEE h=1.5 mm, Jr i K

=149 (PMMA ) . W o = 6. WA B 40 OMARLERE L
‘ ’ o Fig.6  Model of 6-view image of slanted cylindrical lens
L=2 000 mm, 45 (18) 2 7] K15 #F 3% B2 B 51 D' grating

M 9 A0 26 10 DG HE Y EE N6 =0.599mm , 7 1H G
MWHBRE 18.43°5 B 1 11 4 35 5% B 41 e Mt R 3 3D B a8l 6 FToR s H 4 A A 3 A TracePro # /4 #E47
SR8 T LA AL,
22 SHMIIEMMAEWK

T AHAE B O R HIR 3D 8 Y DG B 5 AR 48 b5 J2 IR HJ0 B DR L 352 T A0 A A 40 40 J2 407 PRI 45 s 4 B 3k
) de /I R 2 ER ok 1A QAL I BT GEE A T2 AR 0 D6 B 458 A R 3] o O %5 38 1 TR 45 e O B T LA
SRy

crosstalk = I page / 1 signat a9

TS T e A2 THE UG 380 B TR A DX ) 5 B T g A2 T 9 A0 DX 11 DY 588

FRHE 1R W h SRR, % FH OG22 05 B3 F Tracepro HEAT RIS 86 #2 0t & T WA ME S 2 000 mm
b B R AR AT B AR IR 3D MR 6 U FUAE R LB 7, A A G A3 A i 2k S HR R A A it 4R E 8 R
L GE AL E A B BOEMHRRIR 3D SR 6 W5 07 FOB SR 20 A 42 B AR P B it 2k X LU IR 7 Ca) FTIEL 8 () AT LR
65 ph 2 TP AR PR AL A 0 A8 S R ERT M 0.2~0.25 Z 8], J5 # N 0.55~0.6 Z [a]. j1 T A48 i
PR A 19 058 2 A1 1T 4 58 A e R BRI P50 AR DI gt B I 3 136 B 37 780 A} M5 B T 1% e bt A i

SEaman i “oF || ”

St VU

=200 100 200 -200 -100 0 100
y/mm y/mm
(a) 6-view image light intensity distribution curves (b) 6-view image crosstalk distribution curves

IS
S
I

Crosstalk/%
N

(=)

T
————

H7 ZHAEUATHFHARELEEZRE LM LE> A B E oM &
Fig.7 Curves of light intensity and crosstalk distribution of a new slanted cylindrical lens grating before parameter optimization

1222002- 6



G A T A it T A ERIR 3D R AR SO B

JEHE. XS LI 7 Cb) FEL 8 Ch) Ay R I JBE 23 A1 il £ L 5B B AR AL 38 B A4 b e AR AR U4 O 0. T AR G A
AR BOCA O F AR A YL 20 00, RIS, AT DUFE 3L B R R 37 G ARG BB 0 0 A X IOR TR
HE A BOEHE

1.0 . .

TRy §:_ 5 N 2 W 60t
Eg/O.S SO NN SN O O T 100 W S S
S S— i B i -
% 0.6}-- - ; -i-- -- s40r
2 = : i - e
TP e S = -1 == 7
S 04p-—----g-----f-§-- ; CLi T B 8
= ———- 3 O - N W B, O 20p
=] ——— -3 i 5 R CEES TR U
5 0.2f-- - 4-- ----
Z — A S Y S W

-200 -100 0 -200 -100 0 100
y/mm y/mm
(a) 6-view image light intensity distribution curves (b) 6-view image crosstalk distribution curves

He EMERBHR LM EE LT E &P B®E oA th &

Fig.8 Intensity distribution curves and crosstalk distribution curves of conventional slanted cylindrical lens grating

945 T Y s=7=0.5mm,L =2 000 mm I}, R EFIEE A G2 B EIZ, BRREAANZ B
BT LAY h=1.5 mm W AR AR X0 K W) i 280 h = 1.5 mm 2B, 1 T 76 108 3
PALER I B R B B R h R ARAR /N BT DL TR SR AL A B I

W EHIERE b Z )5 ORI A TR R 5B M I (RSB AT B B A S e I 10 gy i TR
[FIBEES 0 N 6 A A G ER 0 B o3 A ith 2. by T AT 0, N () 0 (B0 MG R4 A — @ 52, 2 1 =0.3 mm i,
A DX AR R P X R L S 80 1= 0.3 mm A0 an R4k ez an b ¢ B9 U, W al LIAS 2] 0 S (.

401 [
= h=1.3 mm
= h=1.7 mm
30k —h=1.5 mm

Crosstalk/%
o
(=}

(=
T

[}
1
1
1
1
1
1
1
F -
i B
g i
1
]
1
1
1
1
1

Y9 HAMEEZR MO EARERE A B EESH L R

Fig.9 The image crosstalk distribution curves of a new slanted cylindrical lens grating changing with the parameter

if 2
i 3
if 2
il
Nk B
° a H
ERUSRII N
@ I-E '='|
5 |4
5 i \ '
I~ 1 1
1
\U v
I ]

0
-200 -100

y/mm

Hilo HAHEHEZLMWEGRERZ 2T HEAMSHK L WAL

Fig.10 The image crosstalk distribution curves of the new slanted cylindrical lens grating changing with the parameter {
Xf 223t ARG S 037 B AR A 3 R DA B AT L B B B L R BAE 2 000 mm~3 000 mm
1222002~ 7



P/ R S 4

T PRI PN PR 0 3 R AR AN A R B 8 A i e &1 10, b 1 R R0 B LA B 8 O L e CE AL A i e A P g
PR R R T 205 AR BB PER DX 30 B RS A /).

60t 60} 60} W
£ 40 = 40 £ 40
2 2 2
g g 8
Z Z Z
O 20F O 20f 020
L J k 1 0 1 A 1 0 L L L
-200 -100 0 100 -200 -100 0 100 -200 -100 0 100
y/mm y/mm y/mm
(a) L=2000 mm (a) L=2500 mm

(¢) L=3000 mm
BH11 FEWHESE TN ERE &t

Fig.11 Comparison of crosstalk curves at different viewing distances

Pk a8 55 Pt 4K I f A0 A 4 AR R 3D

201 ]
ﬁi’\‘ﬁﬂ/‘}%ﬁ@ 6 }%,@§+E*fé%%%ﬂﬁ*ﬁ§ﬁﬂ?$f %—I(\}Iewle??
BEES R AT  UY E h E OE EE,  — 15F ; preneriens

i i

0.1 mum . 5 5 TG 4 o™ 9% 11 g 0O B4 B 6 = ; LIk
0.599 mm; I T Y M 15 44 18. 43°, & B 5 B h = ’
1.5 mm; i 8BS 8L TIR RS MIE A d il iR
B.1=0.3 mm. WHEEB L =2 000 mm~
3 000 mm. A5 s R AR AR ER R BE R 0.068 %6, 1

Crosstalk/%
=
T

-,$:

C
-

0 1

1 8 R 3 B 7 2 19 B4 R K B 0 e
P ER S 7,76 V4 T L 6 B A A

H12 #HA EMEES LM &S E A i &3
EHOLHE S 555 6 000 A E B B B R § '

Fig.12 Comparison of crosstalk distribution curves between

the new and a conventional lens grating

L4 BB G B2 A HERAE T 2 AN i 9 B R 12 o
3 SYEBRIEIG

A0 HACE IR B BRAR 3D 581 B4 A4 A 45 D' Ml i A o — A S W OB B R 20 47%) BEAT 528
WLEE o DR DA TR 189 S S TR0 0K JBE BEORARG L AR 2 o L AR B IR S A LA 48 1 JRIE o [MTAE 3 5 31O
WHARCF 1 BT 5 7 o AT 2 B K 5 DG AR, S 6 UL 45 SR A AT 13, 18T 13 Ca) R RAR /R A OKR 20 fF BB
AR A 6 WL RGB B HEFNIDUT [ R 1A 25 B C WA % RO 20 % 19 BE B 4 78 1% RGB AR = 1 L
2,4 R ME13(b) 1A L RGBT R 48 i MR 38 45 B 51 5 80 5% o B2 W 728 4, R ™ A 38 5 1 1Dl

(a) Pixel visual image  (b) A visual image of  (c) Visual image of a pixel under the (d) Pixel visual image under a
of liquid crystal display apixel under a new cylindrical lens grating conventional cylindrical lens
concave cylindrial lens

H13 HAHNBEHZREAMELARELZR LM ERGEFART LB I
Experimental comparison of the image pixel vision of the new slanted cylindrical lens grating with a
conventional slanted cylindrical lens grating

Fig.13

1222002- 8



G A T A it T A ERIR 3D R AR SO B

AR A5 A 18,4 3° B Jin 7 [U1AF: 325 5% 15 4 Al L 78 i AR R A 067 B OB 20 A% R 40 m) & B i R st ER PR R IR
FnE 13 ) iR Gl BRI B0 O , 7T WAHSE 1R R TR A 2, B b A 2 B2 1R E R AR
IRHC27H RGB TR AHABIA 1.3 PR RILARLAIAMAMA 2, L5774 B T X H, 525 [ B i
YETHOK 20 5 094E 58 B 21 1R TR 5 85 14 1DE R . RGB 1% 2 WL ZE 45 A0 18] 13 () B s 19 B8 A, o] WAL 4¢
B BRI 3D B R MM 2 BRI PR RN SRR 27 RGB TR, B0 HAMM 1.3 1
RGB T8 R AFAEU] B B3

4 e

HR A AT B U IR 3D S 7 J 3R JLART O 2 J 3 G ok W R AR 3D 878 A 328 455 D Mt i A Si T R o S5 TR R AT
LS B o 4t — i B OUUTE A O R M 5 A KA 37 B D M T AR i AR TR R 3 D S TR BE RS Y 5 B A% T
BER B AR 0 MR el G s AL S A RS B B R L 8 ) MATLAB 1B 4 5 oK
25 B A G T RA S TR A I 2 b A BN, 5 BN SolidWorks 27 ok AT M 2k LA A5 3 3D AR
B, fe )l 5 TracePro FRAXF BT HE 4756 26 38 378 52 B S Bk DAL I O 250 S 80 - AT R MR A
Hy i G EE ¢ =0.1 mm, SN IE B i G EE 6 =0.599 mm, N EDEHHBA} 18.43°, T8
FEBZRF LCD QR T HMEEE s=0.5 mm Q5 V1054 % 5 A S MBS (=0.3 mm, M35 E T
h=1.5 mm.[5 HZ5 R RV, S8 I 6 MG R E A S G SUIDEHE 3D 7R 78 fe AU 09 G SR 30
0.068% . 515 6 ML mi A A 325 45 6 M Y d5c A3 400 A TR0 8B 30 BEAH LU BRI T 2 A 2, OF HAE WA IR %
2 000 mm~3 000 mmjil il P 15 H 30 B Fe AR A AE

5% 3k
[1] SHENY T, LIU G L, WU S'S, ez al. 3-D perception enhancement in autostereoscopic TV by depth cue for 3-D model

interaction C]J. IEEE International Conference on Consumer Electronics, 2016: 279-282.

[2] ZHOU Lei, TAO Yu-hong, WANG Qiong-hua, et al. Design of lenticular lens in autostereoscopic display[J]. Acta

Photonica Sinica s 2009, 38(1) . 30-33.

JE G VT, AR A SR R AR TEE SO o B[] 6Tk . 2009,38(1) £ 30-33.

[3] EZHOV V. Optical layout of auto-stereoscopic display that simultaneously reproduces two views each with full-screen

resolution[ J]. Applied Optics, 2014, 53(36): 8449-55.

[4] HUANG Qing-min. Multi-view naked eye 3D TV technology[ ] . International Electronic Elements, 2015, 23(3): 191-

193.

B Z MR 3D LA BOR ST BRI ], W T BT T . 2015,23(3) : 191-193,

[5] HOU Chun-ping, WANG Xiao-yan. Crosstalk ratio evaluation of autostereoscopic display based on the slanted parallax

barrier[J 1. Journal of Tianjin University (Science and Technology), 2012, 45(8): 663-668.

e, e, B TR P A8 et ny A f SR R SRR LT SRR CH AR 5 TR AR ,2012,45(08)

663-668.

[6] HOU Chun-ping, XU Guo, SHEN Li-li. Analysis of viewing zone and simulation of the crosstalk based on multi-view

autostereoscopic display[J]. Acta Photonica Sinica , 2014, 43(5);: 0512001.

A VP L DRI, 200 B LR R BT S BT ], L F 4R ,2014,43(5) :0512001.

[7] FUKUSHIMA R, TAIRA K. Effect of light ray overlap between neighboring parallax images in autostereoscopic 3D

displays[C]. SPIE, 2009, 7237: 72370w.

[8] WUCL, HUANG K C, LIAO C C, et al. Autostereoscopic display optical properties evaluation[ C]. SPIE, 2010, 7524

(2): 75241L.

[9] LEE C, SEO G. LEE ], et al. Auto-stereoscopic 3D displays with reduced crosstalk[J]. Optics Express, 2011, 19(24) :

24762-24774.

[10] HANHART P, NOLFO C D, EBRAHIMI T. Active crosstalk reduction system for multiview autostereoscopic displays
[C]. IEEE International Conference on Multimedia and Expo, 2015.

[11] LIANG H, AN S, WANG ], et al. Optimizing time-multiplexing auto-stereoscopic displays with a genetic algorithm
[J]. Journal of Display Technology . 2014, 10(8): 695-699.

[12] LI Xiao-fang, WANG Qiong-hua, LI Da-hai, e al. A method to eliminate image crosstalk in autostereoscopic display
based on lenticular sheet[ J 1. Journal of Sichuan University (Engineering Science Edition), 2011, 43(6): 115-118.
Z/NTr s BB ZE R S — RO B AR B B AR 2 M R BR R AR 0 5k [T IR A R CRR B RO
2011,43(6):115-118.

[13] ZHAO W X, WANG Q H, WANG A H, et al. Autostereoscopic display based on two-layer lenticular lenses[]].

1222002-9



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Optics Letters, 2010, 35(24) . 4127-4129.

CHANGY C, TANG L C, YIN C Y, ez al. Efficient simulation of intensity profile of light through subpixel-matched
lenticular lens array for two- and four-view auto-stereoscopic liquid-crystal display[J]. Applied Optics, 2014, 53(25) ;
A356.

WANG Zhi-yuan, HOU Chun-ping. Crosstalk elimination in multi-view autostereoscopic display based on polarized
lenticular lens array[ J]. Chinese Physics B, 2015, 24(1): 014213,

R, I R G R R EIIRIIRID]. K& A ER 5K (KEOLFH R E VU S W5 i) . 2012,

LAU Li-ping, ZHUANG Qi-ren, LIANG De-juan, et al. Investigation of uniform illumination of the near-field on the
lateral panels using LED projectors[J]. Acta Optica Sinica,» 2014, 34(3): 220-226.

TN R T RS L AE. SR T Y A) BRI Y LED B SR sT) ], e 2EH . 2014,34(3) 1 220-226.

YU Ying-jie, CAI Ming-yi. ZHANG Zhi-jiang. Analysis for geometric parameter relation of lenticular sheet based
autostereoscopicl J .Optoelectronic Technology, 2010, 30(1): 10-15.

TR L ZEW SC R ZVE. BB A B S A R L S EUR R A A LT, O TR ,2010,30(1) : 10-15.

BI Jia-yu, ZHANG Zhi-jiang, DONG Zhi-hua. System modeling and analysis for automultiscopic 3D displays[]].
Optical Technique, 2009, 35(4) . 575-578.

KR H, UL R 2N R R RGBT [T ], 6K ,2009,35(4) :575-578.

LI D, ZANG D, QIAO X, et al. 3D synthesis and crosstalk reduction for lenticular autostereoscopic displays[]J].
Journal of Display Technology, 2015, 11(11): 939-946.

FAN H. ZHOU Y, WANG ], et al. Glasses-free 3D display with glasses-assisted quality: key innovations for smart
directional backlight autostereoscopy[J]. IEEE: Visual Communications & Image Processing, 2016.

FAN H, ZHOU Y, WANG J. et al. full resolution, low crosstalk, and wideviewing, angle auto-stereoscopic display
with a hybrid, spatial-temporal control using free-form surface backlight unit[J]. Journal of Display Technology »
2015, 11(7): 1.

YANG Lan., ZENG Xiang-yao, ZOU Wei-dong, et al. Image synthesis and realization of embedded 3D display system
based on interpretation algorithm[J]. Chinese Journal of Luminescence, 2016, 37(10): 1237-1244.

B2 SRR AR AR, . B T E A E MR BR AR GRS I ARSI k644 ,2016,37(10) :1237-1244.,
WANG Ai-hong, LI Xiao-fang, TAO Miao-miao, et al. Crosstalk ratio of the lenticular-lens-based autostereoscopic
display[J]. Journal of Henan Normal University(Natural Science), 2015(6); 50-53.

FF L ANTT L B A AR UM S R R A SRR RELT . T R A R A 2 R CH AR B RD . 2015(6) :50-53.

Foundation item: The Key Project of Science and Technology Plan of Fujian Province (Industry-University Cooperation) (No.2016H6016) ,

the Huaqiao University Scientific Research Innovation Ability Project for Postgraduates (No. 1400401022)

1222002- 10



