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Source Rendering Platform for Splicing Realized Integral Imaging Light
Field 3D Display

Li Weize ', Wang Qionghua’ ', Wang Tongyu, Zhang Linbo, Zhang Hanle, Xing Yan

School of Instrumentation and Optoelectronic Engineering, Bethang University, Beijing 100191, China

Abstract Multiscreen splicing can realize integral imaging light field 3D displays with various sizes; however, the 3D
source generation process is complex. This study proposes a 3D source rendering platform that can provide sources for the
multiscreen splicing realized integral imaging light field 3D display. The obtained 3D images can be reproduced accurately
without misalignment. In the process of the 3D source rendering, first, the parameters such as the resolution of an
elemental image array are calculated. The Open Graphics Library (OpenGL) is employed to render an initial elemental
image array. Second, an elemental image array for the splicing realized integral imaging light field 3D display is obtained
by splitting the initial elemental image array, using the projection transform, and splicing the sub-elemental image array.
The 3D source rendering program is packaged as a visual 3D source rendering platform based on Qt (Application
Development Framework), which supports the input of multiple formats of 3D models, such as . obj and . fbx, as well as
the output of an elemental image array with resolution of 16K and above. The experimental results demonstrate that the
elemental image array generated using the 3D source rendering platform can realize an accurate 3D image on an integral
imaging light field 3D display that is spliced using dual 8K resolution screens. The proposed 3D source rendering platform
can meet the 3D source generation needs of the multiscreen splicing realized integral imaging light field 3D display, which
can be used during exhibitions and in other fields.

Key words integral imaging light field 3D display; 3D source rendering platform; elemental image array; multiscreen splicing
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Fig. 1 Structure of the spliced integral imaging light field 3D display

2.2 3DRBELEXRIE

Z PEE Oy ORI B E R ST 152 W, A% 58 )5 vk A2
— I 58 B T VA5 B 1) G o 25 ‘B G 1) O A %o I, TG 1k
A IR Y 3D MG . R, 5 B SE0Ks Pk 4k T R T 1
1% ZHCA % BN F 2D BoR A 1 — Nk A
B — R 57 B W IR T R B S . B EE X B 2D R
T AR T Ak 14 A5 B, X 0 s A LA B 3 A A 3 A
A4 S AL B 3D IR e 08 1 A H v B M P .

P $2 3D Fr i AR B YA B AR A 1A 2 TR A EE
GRS B 5 e g B o R AR 4 DL KT R R

I E DR AN 5R

B4 WG RS R TE e o PR BUR5
Y 3D on 4 (4 2D 57 AR R 224 A [R) R 1) 45 [ B
W 7K ol T B 7 1 HEF T A Y 2D SR TR AL . Rk
B4 4 R 63 3D R B T 00 s AR B 8 o
iff 7 B 2D 57 AR A9 43 B 3 < DA B 2D B THT AR
A MOKN e I o 7P R 7 1) 1 DR 98
3B IK o PR T B 1R R B p X g RIEDF
0 2D g 7R T AR A AH 56 S8 fE T AL R A T T YR
NI A T AR RS o ELAR S, 1 5 (8 B R 2% 288 B

0811019-2



B R IL

rendering the initial elemental image array

!

splitting the initial elemental image array

|

using the projection transform for
the sub-elemental image array

L v
4 l N
restitching the
sub-elemental image array
L. >

2 3D R AR T ik B AR
Fig. 2 Flowchart of the 3D source generation method
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Fig. 3 Schematic of the splitting initial elemental image array
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Fig.4 3D source rendering platform. (a) Rendering platform interface; (b) model rendering window
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Fig. 6 Corrected display effect of integral imaging light field 3D display after correction. (a) 0%; (b) —90°; (c) 90°; (d) 180°
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Fig. 7 Comparison of 3D image before and after correction.

(a) Before correction; (b) after correction
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