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Spatial Resolution of Naked Eye Three-Dimensional Integral
Imaging Display Based on LED Screen
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Abstract Based on naked-eye three-dimensional display technology with LED screen, this paper proposes a method
for improving the reconstruction spatial resolution of integral stereo imaging system by using time division
multiplexing technology, which solves the problem of low resolution caused by the divergence of the pixel point
source of the LED screen and the excessive spacing between the adjacent pixels. By studying the illumination principle
of LED display devices, we analyze the factors affecting the spatial resolution of the reconstructed image and the influence
factor of reconstruction resolution of imaging system is obtained. Therefore, when the LED display array is unchanged, the
time division multiplexing technique can effectively extract the pixel information around a single pixel point and finally
improves the spatial resolution of the reconstructed image. The theoretical analysis and experimental verification of this
method show that the proposed method effectively improves the resolution of the reconstructed image of LED display and
meets the requirements of improving the resolution of integral imaging reconstruction.
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Fig. 1 Single lens imaging schematic
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Fig. 2 Display resolution of ideal integral imaging system
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Fig. 3 Diagram of sub-pixel multiplexing process
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Fig. 4 Spatial form of element image at three time
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Fig. 5 Optical experiment platform
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Fig. 6 Reconstructed 3D images of single element image. (a) 10° left view; (b) 0° view; (c¢) 10° right view
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Fig. 7 Reconstruction images obtained by time division multiplexing method. (a) 10° left view;

(b) 0° view; (c) 10° right view
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Fig. 8 Reconstruction image of single element image. (a) 10° left view; (b) 0° view; (c) 10° right view
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Fig. 9 Reconstruction images obtained by time division multiplexing method. (a) 10° left view;

(b) 0° view; (c) 10° right view
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