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Image-guided depth completion

Sparse depth measurements + aligned image -> dense depth map

Sparse depth measurements
(captured by Kinect)

Aligned RGB image

Completed dense depth
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Image-guided depth completion

Existing works rely on iterative spatial propagations as refinement 

Park, Jinsun, et al. "Non-local spatial propagation network for depth completion.“, ECCV 2020.

No 3D Geometry!
Edge Unfriendly!
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Our Method: DeCoTR

Fully transformer-based architecture
• No spatial propagation
• Efficient 2D attention to improve initial completed depth
• Powerful 3D point transformer as refinement baking in 3D Geometry
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Efficient 2D attention

• Self-attention on down-sampled (via DS Conv) image features
• Makes computing self-attention tractable -> better initial depth
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Feature Cross-Attention in 3D

• Local vector cross-attention on uplifted point features
• Global dot-product attention on features of last-encoding stage
• Effectively captures 3D geometry in learning
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Evaluation

State-of-the-Art results on NYU Depth v2 and KITTI

On NYUDv2 On KITTI
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Visualization – NYUDv2

RGB Sparse depth NLSPN GraphCSPN CompletionFormer DeCoTR (ours) GT
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Visualization - KITTI
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Cross-domain zero-shot inference

State-of-the-Art zero-shot inference performance on ScanNet-v2 and DDAD
RGB Sparse depth NLSPN GraphCSPN CompletionFormer DeCoTR (ours) GT

On ScanNet-v2 On DDAD

Visualization on ScanNet-v2
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Conclusion

• Exploiting 3D geometry leveraging attention is an effective way to improve image-
guided depth completion.

• Our method, DeCoTR, achieves SotA results in both indoor and outdoor scenes.
• Superior zero-shot inference performance on unseen datasets is also observed.
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