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Depth map super-resolution via adaptive weighting filter

Yang Yuxiang, Zeng Yu, He Zhiwei, Gao Mingyu

Department of Electronics Information, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: Objective The ability to capture depth information of static real-world objects has reached increased importance
in many fields of application, such as manufacturing and prototyping as well as the design of virtual worlds for movies and
games. The use of time-of-flight camera to obtain the scene depth map is very convenient, but given the limitations of the
hardware, the resolution of the depth map is very low and cannot meet the actual needs. How to improve the resolution of
the depth image is an interesting topic. To overcome this problem, we propose a novel method for solving the depth map su-
per-resolution problem. Given a low-resolution depth map as input, we recover a high-resolution depth map by using a reg-
istered high-resolution color image. Method Based on the benefits of non-local and local priors, we propose a novel adap-
tive weighting filter framework to solve this depth map super-resolution problem. Specifically, given that discontinuities in
range and color tend to co-align, we formulate the non-local and local adaptive weighting filters based on the raw depth map
and the features of high-resolution color images. With this non-local adaptive weighting filter, our algorithm can well pre-
vent the depth super-resolution result from the jagged effect and is more robust to different initial depth input. Then, our lo-
cal adaptive weighting filter can further improve the quality of the reconstructed depth results. Result Experiments demon-

strate that our approach can obtain excellent high-resolution range images in terms of both spatial resolution and depth preci-
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sion. The Peak Signal to Noise Ratio (PSNR) comparison experiments show that our method can reconstruct much better

high-resolution range images compared with other state-of-the-art methods. Especially when the down-sample factor is lar-

ger, the performance of our algorithm is more obvious. Conclusion In this paper, we present an adaptive weighting filter

framework for the depth map super-resolution problem. Based on the mutual benefits between the raw depth map and the

visual features of the color image, we formulate the super-resolution process as an adaptive weighting filter integrating non-

local and local priors. It is experimentally shown that the proposed methods can produce sharper edges and more faithful de-

tails compared with other state-of-the-art approaches.

Key words: depth map; super-resolution; adaptive weighting filter; nonlocal self-similarity; local self-similarity
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Fig. 1  Super-resolution result of the proposed method

(The resolution of the original depth map is 695 x555)
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Fig. 6  Qualitative comparison on Middlebury dataset
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