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Three-Dimensional Display with Smooth Motion Parallax
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(State Key Laboratory of Information Photonics and Optical Communications . Beijing University of

Posts and Telecommunications, Beijing 100876, China)

Abstract To simulate the natural three-dimensional (3D) display. both binocular parallax and smooth motion
parallax are required. Normally, it requires a huge amount of spatial information to increase the number of views and
to provide smooth motion parallax for natural 3D display similar to real life. Holographic stereogram can be used to
display a description of 3D discrete images or a set of 3D data points. Here, three methods are used to realize natural
3D displays with smooth motion parallax, which are functionally equivalent to the holographic stereogram. With
digitally generated active partially pixelated masks in the liquid crystal panel combining with a precision lenticular lens
array, the 3D display with 1200 views from a computer numerical model is demonstrated in 56° viewing angle. The
displayed depth is more than 40 cm and the screen size is 50.7 cm X 28.5 c¢cm. With a holographic functional screen
with a size of 1.3 mX1.8 m, a demonstrated system including optimally designed camera-projector arrays and a video
server can display the fully continuous 3D scene with more than 1 m image depth. Based on the digitally generated
tompographic images, a 3D display with smooth motion parallax is demonstrated in a 50 inch (1 inch=2.54 ¢cm) LCD
panel with the resolution of 3840 pixel X 2160 pixel.

Key words holography; three-dimensional display; motion parallax; holographic functional screen; mask;
tompographic image; super view

OCIS codes 100.6890; 110.6955; 120.2040

Wi BH: 2013-11-04; WEEXTEHE: 2013-12-16

HEEWAH: BEXARAFISE 61177018 At nt iR i3 5 55 H (D121100004812001) & #4275 A A W H
(NECT-11-0596) .t 50 7 B} 52 57 £ H (2011066)

TEEBIA : FHAEA977—), B 582 LA S0, BN =4 DR 6 (R B FILRET 6 B 25 1 25 0 B A

E-mail: xzsang(@ gmail. com

0209011-1



# ot

1 g a5

AR, Z4E 3D R AR 51 17 ATz
RVE BT IR AL WL F #4205 58 3 AR MR B8 1Y
NS & SRy S S VA N TN 2
FEAF R RS R B O I R 2 B AR ST 1A
RN g S ¥ T P NN N (. T T N U & ot/ et
g s A . A R A B LR B R BR K
Gy HRAEAE IR A R BRI o A ST AR SR 2 A 4 (]
R O PR DX R R XA S AL R ST A D T A R
IFBkER . Zg e R BRI RR ST (EEA &
YRR S S R o K =Yk R HA DU S
BILAE) 3 AT 2 K37 35 1 i 5K

KT ERKRRA BERE . S HAEAFEZE)
MZE) =4t B A SCHF AT TIRZEM . FIHAR
P A BIREBE DL S 64 A B 45 52 L AH Y 45 AL
BEG), SZB ST 1.3 mX 1. 8 m (9 =4 s IR B
Mt 1 m T FE A R B A R B 5 R
5 RoRG BEAE B RS, S S 1 567 N 1200 SR
ROESER) = WoR o B AR T A0t
2 ZERAS Y E 50. 7 cm X 28. 5 cm [ B R BEHE |5
A I 40 em BYIR B B oA, RS RN
3840 pixel X 2160 pixel 1Y ¥ i i 7 2% 0 5 6 i 35
B RS AR A A P A 4, S BB 2 = 4
NS B ETIE M2,

2 FEZERN =4 R
S S35y P T T F B = 2 0 5 B — 4 5

P, H.

d
d
g
g
g
8
d

projector array

P = 2 a5l 2 TR A FL AP 3 19 s B A
Z o RTEE N = 4E PR ST I AU 5 R
BEREZ WA - PREE 1) v B 2/ T IR A A B A 4
Bl LR . SEBLF s 3 90 22 19 = 48 BRI A
[l o 3o A — APk g% Al LA B A [6) i [ 45 PR
A B — L R AR X AR s B/ 2N
(6 189 S7 AR GO S DA 52 BB AT 18 0 22 1) = 48
R (2RI e A i e o s VA NS

display
configuration

7 viewing area
~~virtual viewing slit

42777 .
eyle- separation

K1 HA VS m =48 xR B K
Fig. 1 Schematic diagram of the 3D display with

smooth motion parallax
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Fig. 2 Schematic diagram of the holographic functional screen to manipulate light beams
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Fig. 3 Schematic configuration for 3D scene pickup and display
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Fig. 4 Pictures of the displayed 3D images
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Fig. 5 Schematic diagram of the 3D display

system architecture
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Fig. 6 Comparison of the fluctuation of the light intensity

with 18 active pixelated masks and 6 masks
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Fig. 7 Pictures taken at different positions
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Fig. 8 Series of cycle parallax images
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Fig. 9 Pictures taken at different positions for 3D display with digitally generated tompographic images
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