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Real-time integral imaging pickup system based

on binocular stereo camera

Zhao Min, Xiong Zhaolong, Xing Yan, Li Xiaowei, Wang Qionghua
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: A real time integral imaging pickup system was proposed using a binocular stereo camera. In
the proposed system, the conventional camera array was replaced by the binocular stereo camera for
three-dimensional (3D) scene pickup, which made the system simpler. In the system, left view and right
view images were first captured by the binocular stereo camera, and the high-resolution depth map was
calculated in the graphics processing unit. Then, the depth map and color texture image were used to
generate the parallax images of new perspectives in parallax, and pixel mapping algorithm was adopted
to obtain the high-resolution elemental image array for the real-time integral imaging display. In the
experiment, the resolution of the calculated depth map was 4.25 times more than the depth map acquired
by Microsoft Kinect2, the real-time pickup and display for 3D scene can be achieved in case the
resolution of elemental image array was 1 920 pixel x1 080 pixel, and sub —images was 9 x9. The
experiment results demonstrate the effectiveness of the proposed system.
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Fig.1 Configuration of the proposed system
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Fig.2 Schematic diagram of parallax images generation
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Fig.3 Schematic of experimental setup
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Tab.1 Configuration parameters and experiment

environment of integral imaging system

Item Parameter

Camera resolution 1 280 pixelx 720 pixel

Binocular
camera Frames per second 60
parameters
Stereo baseline 120 mm
GPU NVIDIA GTX 750
PC parameters CPU Intel Core i5-4590
Memory 8 GB
Elemental image . .
. 1 920 pixelx1 080 pixel
array resolution
Integral . . . .
. . Elemental image size 9 pixelx9 pixel
imaging
display
parameters Gap g=3 mm
Micro-lens pitch p=1.78 mm
Central depth
entral dep d 3m

plane
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Fig.4 Left view(a), right view(b) and depth image(c) of 3D scene
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Fig.5 Parallax images of different views
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Fig.6 Reconstructed 3D images of different views
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resolution and size of parallax images
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