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One-Step Shooting Method for Integral Imaging Without Depth Inversion
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College of Electronics and Information Engineering , Sichuan University, Chengdu, Sichuan 610065, China

Abstract A pseudoscopic problem often exists in traditional integral imaging display, and is typically solved using
two-step shooting process. In this paper, a one-step shooting method for integral imaging without depth inversion is
proposed. In this method, the off-axis paralleled shooting scheme is adopted to shoot a three-dimensional (3D)
scene and generate an orthoscopic elemental image array (EIA) by reasonably designing the shooting parameters and
rearranging the set of elemental images. The generated EIA can be directly used for integral imaging display without
depth inversion. The proposed method avoids complex image correction and the tedious two-step shooting process
and can quickly generate the EIA with correct depth information. In 3D integral image display experiment, the 3D

images reconstructed based on EIA are vivid and clear. The experimental results validate the efficacy of the proposed

method.
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Fig. 1 Off-axis paralleled shooting structure for integral imaging
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Fig. 2 Off-axis paralleled recording and reconstruction processes in integral imaging
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Fig. 3 Schematics of rearrangement for elemental image array. (a) Before rearrangement; (b) after rearrangement
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Fig. 7 Configuration of integral imaging display system. (a) Top view; (b) front view
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Table 1  Specifications of integral imaging display system

Component Parameter Value
Model number Sony E6883 smart phone
. . Resolution /pixel 3840(H) X 2160(V)
Display device
Screen size /cm 13.97 (diagonal)
Pixel size /mm 0.03163
Number of elemental lens 7(H) X4(V)
Lens array Pitch of elemental lens /mm 14.7
Focal length /mm 12.7
FIA Number of EI 7C(H) X4(V)
Pixel number on each EI 508(H) X508(V)
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Fig. 8 Experimental results of integral imaging reconstruction. (a) Reconstructed 3D images with

depth inversion of EIA 1; (b) reconstructed 3D images without depth inversion of EIA 2
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Fig. 9 Reconstructed images after position of optical diffuser screen changed. (a) Reconstructed distances of

“basketball” and “volleyball” are 182 mm; (b) reconstructed distance of “football” is 193 mm
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