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Dense Viewpoints and Light-Field Display with High Grayscale Based on
Joint Encoding of Double-Layer Halftone Images (Invited)

Qi Haocheng, Yu Xunbo', Zhang Zhaohe, Sang Xinzhu, Yan Binbin, Gao Xin, Xing Shujun

School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100876, China

Abstract A light-field display device based on dual-layer halftone image joint encoding is proposed herein, consisting of
collimated backlight, a double-layer film, a filter, an aspherical cylindrical lens array, and a vertical diffusion film. The
double-layer film is used for displaying halftone light-field-encoded images; the filter is used for generating red, green, and
blue channels; and the aspherical cylindrical lens array and the vertical diffusion film are used for controlling the direction of
light emission. Dense viewpoints and high-grayscale light-field display are obtained with the double-layer film. The
number of viewpoints is increased through light-field encoding, and light-field-encoded images are synthesized on double-
layer film structures using a halftone image joint optimization method. Thus, the grayscale range is expanded. In a
verification experiment, a three-dimensional light-field display effect with dense viewpoints, high grayscale, and color was
realized (165 viewpoints with a grayscale of 256 X 256 X 256).
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Fig.1 System schematic. (a) Structural of light-field display system based on joint encoding of double-layer halftone images;

(b) structural diagram and optical diagram of optical control unit of the system
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Fig.2 Structural diagram of coding and voxels construction for light-field display system
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Fig.3 Structural diagram of grayscale mapping for light-field display system
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Experiments and results of light intensity comparison. (a) Experimental process of light intensity measurement; (b) light

intensity distribution of two encoding methods
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