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A Consistency-Aware Spot-Guided Transformer for

Versatile and Hierarchical Point Cloud Registration

 Point cloud registration aims at finding 

an optimal rigid transformation between 

two partially overlapped point clouds.

Pose estimationFeature matching

 Coarse-to-fine matching has showcased great 

superiority in 2D-2D, 3D-3D, and even 2D-3D 

feature matching.

Hao Yu, et al. CoFiNet: Reliable Coarse-to-fine Correspondences for 

Robust Point Cloud Registration, NeurIPS 2021.
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Optimal Transport

Optimal Transport

Optimal Transport

Optimal transport + hypothesis-and-selection pipeline
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 Coarse-to-fine matching has showcased great 

superiority in 2D-2D, 3D-3D, and even 2D-3D 

feature matching.

 Coarse matching is sparse and loose without 

consideration of geometric consistency.

 Fine matching relies on ineffective optimal 

transport and hypothesis-and selection methods 

(RANSAC, etc) for consistent pose estimation.

 Therefore, existing methods are neither efficient 

nor scalable for real-time large-scale applications 

such as odometry in robotics.

LiDAR odometry and mapping
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 A novel consistency-aware spot-guided Transformer (CAST) with multi-scale feature fusion for much tighter 

coarse matching with a focus on geometric consistency.

 A lightweight and scalable sparse-to-dense fine matching module using both sparse keypoints and dense 

features for accurate registration without optimal transport and hypothesis-and-selection pipelines.
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 A novel consistency-aware self-attention module base on sparse sampling from the compatibility graph 

to enhance global consistency during feature aggregation.

 A novel spot-guided cross-attention module with a consistency-aware matching confidence criterion that 

can maintain local consistency without interfering with irrelevant areas.
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Dual softmax-based matching scores:

Estimated node correspondence set:

Geometric compatibility graph:

Spot selection for cross-attention:C
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We evaluate our method on outdoor benchmarks KITTI and 

nuScenes using three metrics: Relative Translation Error (RTE), 

Relative Rotation Error (RRE), and Registration Recall (RR).

Performance highlights:

 Highest registration recalls (robustness)

 Significantly lower RTE than state-of-the-arts (accuracy)
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Performance highlights on indoor benchmarks:

 Superior robustness and efficiency

 Better accuracy than other registration baselines



For more details, please refer to our paper.

Thanks for watching!
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