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Depth Map Inpainting Using Shape Similarity

Based on Compensation for Difference in Depth*
Tsuyoki Mori

Abstract

A depth map representing the depth distance between the camera position
and a target object is used for 3-D modeling of the object in the real envi-
ronment. However, when there are obstacles such as trees and utility poles
between the camera and the target object, a part of the object is not measured
due to the occlusion. To generate a complete 3-D model of the target object,
it is necessary to fill in the missing regions after removing obstacles from the
acquired depth map. In previous studies for filling in missing regions of a depth
map, patch-based inpainting methods have been proposed that search for sim-
ilar depth patches from the surrounding regions and synthesize them in the
missing regions. However, such methods have a problem that the patterns that
are actually similar in 3-D space cannot always be used effectively because such
patterns may appear differently due to the difference in depths.

To solve this problem, this thesis proposes a method that inpaints a depth
map by searching for similar patches on the basis of the compensation for the
difference in depth. In this study, depth values in patches are converted to
relative ones and the missing regions are filled in by searching for similar depth
patches from the entire depth map and calculating optimum depth values in
the missing regions. In experiments, to show the effectiveness of the proposed
method, we compare the proposed method is compared with a conventional
method by inpainting missing regions of depth maps obtained by measuring

various scenes. In addition, the proposed method is quantitatively evaluated

*Master’s Thesis, Department of Information Science, Graduate School of Information Science,
Nara Institute of Science and Technology, NAIST-IS-MT1651111, March 14, 2018.
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on the basis of the difference between the estimated values and the ground
truth by giving missing regions assuming that some scenes contain unnecessary
objects. It was confirmed through the experiments that the proposed method
yields smaller MSE (Mean Squared Error) than a naive method without depth

compensation.
Keywords:

Depth map inpainting, Energy minimization, Compensation for difference in
depth
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> pew wild(f(z; +p) — p) — (Avg(f(z;i + p)) — Avg(zi + p)))

ZpEW W
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