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Problem: Gap in research of fast and robust estimation of high-
quality visual appearance from low-cost RGB-D sensors
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Texture Mapping with Super-Resolution Keyframes
• Our Approach:
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Geometric 3D Reconstruction
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– [Kerl et al., Dense visual slam for RGB-D cameras. 
IROS 2013]
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Geometric 3D Reconstruction

• DVO-SLAM: camera trajectory

– [Kerl et al., Dense visual slam for RGB-D cameras. 
IROS 2013]

– Real-time 3D reconstruction on a CPU

– Robust Dense Visual Odometry

– Loop closure detection + pose graph optimization

• Model Fusion (TSDF Volume): 3D mesh
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• Mesh vertex v, input views Ci (blur measure bi), camera poses

Vertex Color Computation
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• Mesh vertex v, input views Ci (blur measure bi), camera poses

• Compute observations (xi is obs. of v in view i):

• Discard xi close to depth discontinuities

• Weights of obs. xi:

• Compute vertex color x:

– Weighted mean:

– Weighted median:

Vertex Color Computation
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Vertex Color Computation
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Texture Mapping using SR Keyframes

• Per-vertex colors: limited resolution

• Increase resolution: Texture

• Approach:

– SR Keyframe Fusion

– Texture Mapping from SR keyframes
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Keyframe Fusion

• Idea: fuse low-resolution (LR) input RGB-D 
frames into high resolution RGB-D keyframes
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Keyframe Fusion

• Idea: fuse low-resolution (LR) input RGB-D frames 
into high resolution RGB-D keyframes

– Depth fusion

• Warp LR depth maps into keyframe (using relative poses)

• Upsample and fuse depth using weighted averaging

– Color fusion

• Deconvolution: Wiener Filter on LR input images

• Warp fused keyframe depth to input images for color lookup

• Fuse colors using weighted median
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Keyframe Fusion
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LR input image Fused SR keyframe
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Texture Mapping using SR Keyframes
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Texture Mapping using SR Keyframes

• Texture Parametrization: One-to-one mapping 
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Texture Mapping using SR Keyframes

• Texture Parametrization: One-to-one mapping 
between 3D mesh and 2D texture

• Texel color computation:

– Compute 3D vertex for 2D texel (based on 
enclosing triangle using barycentric coordinates)

– Compute color from SR keyframes analogous to 
per-vertex recoloring scheme (weighted median)
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Qualitative Evaluation: Deconvolution
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Qualitative Evaluation: SR Keyframe resolution
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Keyframe dimensions 1280 x 960
(scale s = 2)

Keyframe dimensions 2560 x 1920
(scale s = 4)
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Qualitative Evaluation: LR input frames vs. SR keyframes
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Runtime Evaluation
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Datasets:

Runtimes:

(Standard desktop PC with Intel Core i7-2600 CPU with 3.40GHz and 8GB RAM)
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Phone dataset
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Keyboard dataset
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Conclusion

• Robust and efficient method for high-quality 
texture mapping in RGB-D-based 3D reconstruction
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Thank you!


