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1. Introduction a) Problem definition

 Estimating the 6-DoF (3-DoF Rotation, 3-DoF Translation) pose 
to align to point clouds
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1. Introduction b) Popular solutions

 Learning-based: Learning correspondences/6-DoF Pose from 
massive training data

• Generalization issue
• Training data issue
• Label issue

PointDSC 2021 PointNetLK 2019
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1. Introduction b) Popular solutions

 Geometry-based: ICP-based, correspondence-based, BnB-
based, etc.

• Better explainability
• No training data requirement
• “Green”

ICP-based BnB-basedCorrespondence-based
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1. Introduction c) our focus

 Focus: Correspondence-based with RANSAC

Inlier selection Pose estimatorCorrespondences Registration
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2. Our works a) Feature Matching (LT-GV)

 Evaluation (PAMI 2021): the variety of geometric methods

CVPR 2013, In search of inliers

Individual-based

PRL, Consistency voting
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2. Our works a) Feature Matching 

 Evaluation (PAMI 2021): the variety of geometric methods

PRSIVT 2010, 3D Hough voting

Group-based

IJCV 2013, Game theory matching
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2. Our works a) Feature Matching (LT-GV)

 LT-GV (TGRS 2022): Loose-Tight Geometric Voting
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2. Our works a) Feature Matching (LT-GV)

 LT-GV : The definition of voters
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2. Our works a) Feature Matching (LT-GV)

 Performance: Feature matching
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2. Our works a) Feature Matching (LT-GV)

 Performance: Feature matching (Robustness)
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2. Our works a) Feature Matching (LT-GV)

 Performance: Feature matching (Robustness)
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2. Our works a) Feature Matching (LT-GV)

 Performance: Registration (input for RANSAC)
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2. Our works a) Feature Matching (LT-GV)

 Performance: Registration (comparison with learned ones)
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2. Our works b) Pose estimator

 RANSAC eval. (IEEE/CAA JAS 2022): RANSACs are still 
competitive
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2. Our works b) Pose estimator

 SAC-COT(IEEE TGRS 2021): A RANSAC variant with guided 
sampling
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2. Our works b) Pose estimator

 SAC-COT(IEEE TGRS 2021): A RANSAC variant with guided 
sampling
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2. Our works b) Pose estimator

 Performance: comparison with RANSAC
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2. Our works b) Pose estimator

 Performance: comparison with RANSAC
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2. Our works b) Pose estimator

 Performance: comparison with other RANSAC variants
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2. Our works b) Pose estimator

 Performance: robustness
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2. Our works b) Pose estimator

 Performance: <5% inlier ratio case
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2. Our works b) Pose estimator

 RANSAC metrics (IEEE TCSVT 2021): Efficient and Robust 
hypothesis evaluation metrics

• Not all inliers are equal
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2. Our works b) Pose estimator

 RANSAC metrics (IEEE TCSVT 2021): Efficient and Robust 
hypothesis evaluation metrics
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2. Our works b) Pose estimator

 Performance: Varying iterations
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2. Our works b) Pose estimator

 Performance: Sensitivity to inlier determining threshold
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2. Our works b) Pose estimator

 Performance: Scene registration results
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3. Summary

 Geometric methods still hold great potential for 3D point 

cloud registration

 RANSAC, a 1981 estimator, is still active and can be further 

improved for 3D point cloud registration

 In national defense 3D reconstruction applications, 

geometric-only methods are arguably more reliable choices

 In the deep learning era, more attention on geometric 

methods is deserved.
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