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Low-Resolution Depth Map Upsampling Method
Using Depth-Discontinuity Information
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ABSTRACT

When we generate 3D video that provides immersive and realistic feeling to users, depth information of the
scene is essential. Since the resolution of the depth map captured by a depth sensor is lower than of the color
image, we need to upsample the low-resolution depth map for high-resolution 3D video generation. In this paper,
we propose a depth upsampling method using depth-discontinuity information. Using the high-resolution color
image and the low-resolution depth map, we detect depth-discontinuity regions. Then, we define an energy
function for the depth map upsampling and optimize it using the belief propagation method. Experimental results

show that the proposed method outperforms other depth upsampling methods in terms of the bad pixel rate.
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Table 1. Results of depth upsampling

Bad pixel rate (%)

tmage| Scale |, bid MRF | JBU Przgos
2 |[11.70 | 7.34 | 6.25 | 5.08
Cones| 4 |21.15]| 8.78 | 7.76 | 6.23
8 |36.79|12.68 | 11.10 | 10.98
9 | 942 | 7.74 | 650 | 6.63
Teddy| 4 | 17.08| 953 | 7.58 | 8.58
8 | 2876 | 14.05 | 13.50 | 12.66
2 | 221 | 077 | 098 | 0.42
Venus| 4 | 448 | 084 | 1.58 | 0.50
8 | 890 | 1.86 | 251 | 1.51
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