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In this paper, we propose a new depth estimation technique using pixel rearrangement in integral
imaging. In conventional depth estimation methods, the depth can be estimated by stereo matching with
different perspective images of lenslet array based integral imaging. Since each perspective image has
low resolution, the depth resolution of the estimated depth map will decrease. To solve this problem,
we obtain the reconstructed 3D images with the same resolution as an image sensor by using pixel
rearrangement technique. Therefore, we can estimate the high resolution depth map from multiple
perspective images. For the depth estimation, the average derivative value which is the speed evaluation
value of the laser speckle is used. It is a unique and effective approach to improve the depth resolution
in integral imaging. Finally, to show the improvement of the depth resolution and accuracy in our
proposed method, we implement the optical experiments.
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Fig. 1 Integral imaging system.
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Fig. 2 Scheme of PERT.
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Fig. 3 Calculation process of AD.
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Fig. 4 Depth estimation by stereo method.

Table 1 Optical experimental setup.

Focal length of the camera 55 mm
Image sensor size 23.2X15.4 mm
Resolution of elemental image set 2100 X 1500 px

Pitch of camera array 1 mm

Number of elemental images 10X10
Distance between car and camera 350-410 mm
Distance between object and camera 210-230 mm
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RUD 2 D2 EL T 5, FEIEHBA 7T —2 LIChlE
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Fig. 5 Elemental images (Image size: 2100 X 1500 px).
(a) without occlusion, (b) with occlusion.
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Fig. 6 Reconstructed images and enlarged images by VCR
and PERT (Reconstruction depth: 400 mm). (a)-(d) without
occlusion, (e)-(h) with occlusion.
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Fig. 7 Comparison of depth maps. (a)-(b) Jeon et al., (c)-
(d) Proposed method, (a)(c) without occlusion, (b)(d) with
occlusion.
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