
Quantitative Results
Visual Resuls on 3DMatch Dataset

2D Image-3D Point Cloud Feature Fusion

2D Feature ExtractionMotivation

Problem: Common geometry-based point cloud registration methods may

fail to align two point clouds when the overlap is geometrically smooth.

Solution: Use a 2D pretrained model (e.g., ResNet-50) to extract high-

level image features from multi-view RGB images. Then, either unproject

these features to 3D features or jointly train 3D features constrained by

these features.

Table 1. Results on 3DMatch and 3DLoMatch Dataset
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Table 2. Results on 3DMatch_Smooth and 3DLoMatch_Smooth Dataset

Table 3. Generalizing to IndoorLRS_Smooth Dataset

So
u

rc
e

Ta
rg

et

Inputs Geo. based Geo. + Img. based Ground truth

So
u

rc
e

Ta
rg

et

Conclusion & Outlook

Conclusion:

❑ Instead of emphasizing the high or low levels of overlapping ratios, I 

subsetted new datasets that contained cases of geometric smoothness.

❑ I investigated different 2D image and 3D point cloud feature fusion 

strategies for point cloud registration task.

❑ Early fusion and late fusion perform better on these datasets w.r.t. 

selected pure geometry method, while joint learning method does not 

perform as effective as expected.

Outlook:

❑ Further investigate the joint learning method.

❑ Conduct experiments on end-to-end methods (i.e., plus matching and 

estimation).

❑ Extend the method to large-scale TLS datasets, which may contain 

different color format and LiDAR intensity.
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