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Fully Convolutional Geometric Features

References

• Fast and accurate features [1]

6D Euclidean Space for Correspondences

• 6D Representation of Correspondences

• Classical methods
• ICP
• RANSAC, FGR

Sparse Tensors for High Dimensional Learning

• Extension of sparse matrices (0, 0, 0)

(1, 1, 1)

• Inliers: 3D plane in 6D space [2]
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6D ConvNet for Inlier Detection

• Foreground (inlier) background (outlier) segmentation

• Learned registration networks
• Deep Closest Points
• PointNetLK

Indoor RGB-D Registration

Outdoor LiDAR Registration

Deep Global Registration

Weighted Procrustes Registration

Robust Refinement

1. Convolutional feature extraction and matching
2. Convolutional inlier detection
• Failure case prediction and safeguard registration

3. Weighted Procrustes analysis for pose estimation
4. Differentiable robust pose refinement

• Closed-form SVD-based solution
• Gradient passed through predicted weights

• 1st order optimization
• Gradient passed through estimated poses

•Outperforms learning-based and classical methods on 3DMatch

Rotation error: lower is better

Recall: higher is better

•Generalizes to Augmented-ICL (synthetic) and Indoor LiDAR RGBD 
(real world) datasets with finer registrations

FGR RANSAC Ours

Augmented ICL
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•Comparable to state-of-the-art methods on KITTI


