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Computational Reconstruction of Integral Imaging Based on
Elemental Images Stitching
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Abstract We propose a method for increasing the viewing angle during the computational reconstruction of integral
imaging to solve the problem of narrow viewing angle during integral imaging. Initially, the adjacent elemental
image units are aligned and stitched for enlarging the elemental image region corresponding to each microlens based
on the integral imaging principle and similarity of the adjacent elemental images. When compared with the
traditional method, the proposed method can accurately integrate elemental images by using the corresponding
microlens when the viewing direction considerably deviates {rom the optical axis and exceeds a certain range of

traditional perspective. However, because of the addition of image registration and stitching of adjacent elemental
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images during computational reconstruction, the calculation time increases.
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Fig. 1 Analysis of viewing angle in integral imaging
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Fig. 3 Stitching of adjacent elemental images. (a) Stitching of E;; and E, ;1 ;

(b) stitching of E;; and E; ;—,; (c) stitched E,;
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Fig. 4 3D object and generated elemental images. (a) Color image; (b) depth image;

(c) elemental images; (d) partially enlarged images
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Fig. 7 Computational reconstructed images obtained by the proposed method.
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Table 2 Maximum viewing angle and computing time of two algorithms

Computing time /s

Maximum Computed
Algorithm o s )
viewing angle /(*) figure Fig. (a)  Fig. (b)  Fig. (¢)  Fig. (&)  Fig. (&
Conventional method +8.8 Fig. 9 0.0008 0.0008 0.0008 0.0009 0.0008
Our method +11.6 Fig. 10 0.0166 0.0067 0.0066 0.0066 0.0167
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