
DEPTH SUPER-RESOLUTION USING JOINT ADAPTIVE WEIGHTED 

LEAST SQUARES AND PATCHING GRADIENT
Yuyuan Li, Jiarui Sun, Bingshu Wang, Yong Zhao
Email:1501213870@sz.pku.edu.cn; yongzhao@pkusz.edu.cn

Qualitative Experimental Results

Contribution

First of all, in the framework, we propose a joint adaptive color 
weighting scheme in which the depth maps and color images 
jointly choose a proper weight term for diverse cases. Then, a 
patch-based smoothness measuring approach called patching-
gradient method (PGM) is proposed to distinguish the 
discontinuities and smooth areas. Our PGM is robust to dense 
noise and preserve weak edges effectively. Our framework are 
effectiveness on suppressing both texture copying artifacts and 
edge blurring artifacts.

Motivation

Some state-of-the-art approaches apply an aligned RGB
image for depth recovery. Unfortunately, these kinds of
methods may result in texture copying artifacts and edge
blurring artifacts. To address these difficulties, we propose
an adaptive weighted least squares framework of choosing
different guidance weight for variant conditions flexibly.

The Proposed Method 

Our framework is based on a weighted least squares
method. It involves two parts: The data term and the smooth
term.
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Flowchart

Fig. 2. Examples of edge-detection maps on 8 interpolation of noisy LR depth map. (a) the 
interpolation of ToF-like degra-dation. (b) Sobel method. (c) Liu et al. (d) Liu et al. (e) Our PGM. (f) Our 
PGM. Two regions are highlighted by rectangles and enlarged in the second row.
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Results of Patching-gradient method

The comparison (error map) between RGDR and our method on  upsampling
of noisy Book dataset.


