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ØApplication

Lidar SLAMObject pose estimation 3D scene reconstruction
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Ø Background - Point Cloud Registration

• Estimate rigid transformation (R + t) to align overlap region between the source and target
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Ø Background - Feature descriptor-based registration pipeline

• Construct correspondence (inlier + outlier) with feature similarity

• Search inlier subset for optimal transformation estimation
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Ø Background - Deep outlier rejection methods

• Formulate outlier  rejection as inlier/outlier classification
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• Core: Learning discriminative inlier/outlier feature representations 
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Ø Baseline - Spatial Consistency-guided Non-local Network (SCNonlocal) [1]

[1] PointDSC: Robust Point Cloud Registration using Deep Spatial Consistency. CVPR’2021.

• Inlier/outlier feature aggregation with long-range dependencies

• Correct long-range dependencies with spatial consistency
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Ø Baseline - Spatial Consistency-guided Non-local Network (SCNonlocal) [1]

[1] PointDSC: Robust Point Cloud Registration using Deep Spatial Consistency. CVPR’2021.

l Limitation

• High ratios of wrong spatial consistencies => Mislead attention map
• Lack of uncertainty modeling ability (repetitive, geometry-less…)
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[1] PointDSC: Robust Point Cloud Registration using Deep Spatial Consistency. CVPR’2021.

Ø Approach - Variational Bayesian-based Non-local Network (VBNonlocal) 

Random 
variables 

l Solutions

• Lack of uncertainty modeling ability (repetitive, geometry-less…)
=> Inject random variables into query/key/value features     

• High ratios of wrong spatial consistencies => Mislead attention map

=> Bayesian-driven long-range dependencies

Bayesian
Inference



• Why VBNonlocal can achieve more discriminative long-range dependencies?

- Variational posterior is label dependent => more discriminative

- Label-dependent posterior to guide the prior distribution in training phase

- Sample more discriminative feature from the learned prior in test phase 
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Ø Approach - Variational Bayesian-based Non-local Network (VBNonlocal) 

[N,6] [N,1]
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Ø Approach - Variational Bayesian-based Non-local Network (VBNonlocal) 

(1) Hidden Q/K/V feat

(3) Bayesian-driven Q/K/V feat. (2) Prior Q/K/V feat. distrib. Posterior Q/K/V feat. distrib.

KL
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Ø Approach – Variational low bound
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Ø Approach - Voting-based Inlier Searching

SCNonlocal SCNonlocal

VBNonlocal VBNonlocal

Wilson score

Feature similarity-based Inlier clustering

PointDSC:

Ours:

Wilson score-based clustered inliers



• 3DMatch & KITTI
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Ø Experimental Results - Comparison with SOTA Methods



• 3DLoMatch

Ø Experimental Results - Comparison with SOTA Methods
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Ø Experimental Results - Ablation studies
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