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Problems about Number of Views and Crosstalk Tolerance in
Projective Auto-Stereoscopic Display Based on Lenticular Grating

TIAN Hua, ZENG Xiao-ming, DAI Tao-tao, HUANG Zi-qiang”

(Research Institute of Electronic Science and Technology » University of Electronic Science

and Technology of China, Chengdu 610054, China, E-mail :thual987 @sina. com)

Abstract: This projective autostereoscopic display system based on cylindrical lens grating is
composed with orientation-reflecting screen(consists of lenticular grating and diffuse-reflec-
ting screen) and several projectors. It can provide multi-view display and each view has dif-
ferent stereoscopic image. By the analysis of the display principle of this system,the formula
of the distance between single projector’s primary view port and secondary view port and the
formula of the width of primary view port are given. It is given to make sure how many pro-
jectors and view ports can be set, how much the crosstalk is,and how much the width of
view port under smaller crosstalk is. The accuracy of the formulas confirmed by TracePro.
View ports 8~20 are realized in design examples. On the precondition of the crosstalk’s each
view port is less than 10%, the width of the primary view port is close to the papillary dis-
tance and the width of each 3D view port can reach about 40 mm.
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Fig. 1 Theory of directional reflection of light in projec-
tion autostereoscopic based on cylindrical lens
grating. (a) Schematic configuration of incident
light gather to form the focal line; (b) Schematic
configuration of diffuse light gather to form the

bright line.
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Fig. 2 Display theory of projection autostereoscopic
based on cylindrical lens grating. (a) Plan view
of projection autostereoscopic display system;

(b) Flat view of projection autostereoscopic dis-

play system.
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Fig. 3 Schematic configuration of the formation of

secondary view port

v B B i A S O, i Z AR .
BEGEREE S O EE WU L 18 S G
B BIBE RS N by EIX S IR B d s i A AR
=MIERR R

AAAZAI;AAOB,W%i:—h A
m f—r
_ mh
dﬁf—r (D
, 1 . R -
%%J&xz;mﬂﬁ%ﬁﬁﬁa‘ﬁﬁ n, 18 K B

550 B 2 18] 0 5 4 12 B G A AR [F) 1
B g J7 8 K5 A% 38 55 06 M 0 & 51018 B B L i
B LR R ¢

=Pt — ) + 2

t= = (2)
r'nt —xt —/rt — 2t
f=t+r—/rr—2" =
2
r
— - - —+r (3
r'nt — 2t =/t —2°

TR 2 FEAUAGE M m, i 32248 - AT 5%
n BN OL T S RE B A BEARRRE « AR £ BRI
R FRAXIEE d.



5% 3 H

e, G HBEBOEMHRE 3D BoR AU S B AR 333

2.2.2 RANEHBHEIARTEGH T

PR bl TRk 2 R L B AR R
WEE R G VLR 565 Je A W M B 1) 6 2k
G T AR AL B b R T T R — A [
TEORMBOBE . X T AE ok U R B —
iR S B0, [FRERY AR E R G bR
— OGRS BT IR 22 A A L AE LA T T AN
REVC R — . KR, EMIXAFE — 2R 9.
JIT LATE 1B W DX 56 B A R 0 2, &L 4 T
TN A R R AB B L I IX e B
A'B" HSE#E Ly i AAOB 5 AA’OB' #H fo), v] 15
B TR RSB — 0 RGO 8 A B
JEAIE W R BE A L

i A1 WA

iz P

KB G MR T
(0 L, L

B A\D\\\
T,

f‘ r

=

h

4 A — 5 58 R X O T A

Fig. 4 Schematic configuration of the formation of view

port’s width
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Fig.5 Diffused light rays from a point on the diffuse-re-
flecting screen form the view port of a certain

width
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Schematic configuration of the origin of crosstalk.
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Fig. 6
(a) Width of the primary view port is less than
papillary distance; (b) Width of the primary view

port is greater than papillary distance.
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21; 1:Primary view port; 2: Dim view port.
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Fig. 8 Relationship of focal length and the distance be-
tween primary view port and secondary view
port. 1. Computed results based on the formula
of this paper; 2. Computed results based on the
formula of the reference® ; 3:Emulational results

based on TracePro.
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Table 1 3D view ports and crosstalk under different refractive index
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1.42 764.50 12 11 18. 40 3.5 91.67 14.70
1.50 908. 03 14 13 21.54 4.2 92. 86 16. 32
1.55 997. 25 16 15 22.01 4.5 93.75 16. 25
1. 60 1 080.51 17 16 18.03 5.0 94.12 12.74
1.65 1175.75 19 18 22.93 5.5 94. 74 15. 47
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