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Motivation

3D point cloud:

Partial and geometric information.

Only sparse and textureless features.

2D image:

Rich color and fine-grained texture.

Ambiguous in depth and shape sensing.

Two problems

Or one?



Motivation

Could we use the rich information hidden in 2D images to 

boost 3D point cloud shape analysis?



Motivation

Knowledge distillation:

Takes extra image inputs only in training phases.

Not computation-intensive during inference.

Don’t need paired-images during inference.
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Motivation

Our cross-modality setting:

3D and 2D data contain different information.

Encoders are quite different.
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Motivation

New cross-modal knowledge distillation methods are needed!



PointCMT

Obtaining image encoder:
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PointCMT
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Training cross-modal point generator (CMPG): 

Compared with traditional 𝐿2 loss, the EMD distance is natural for solving an assignment 

problem for permutation-invariant point sets!



PointCMT
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PointCMT

Classifier Enhancement Loss:
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PointCMT
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The whole framework of PointCMT:



Experiment

Classification results on ModelNet40 dataset



Experiment

Classification results on ScanObjectNN dataset:



Experiment

Ablation study on ModelNet40 and ScanObjetNN dataset:

Comparison with Knowledge Distillation Methods:
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