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Problems & Ideas
• Problems of conventional self-supervised tasks:

– Need human design self-supervised tasks.

– All existing deconstruction-construction self-supervised task are 
unlearnable.

• Ideas: propose a learnable transformation based on a deep 
neural network, which destroys a point cloud by applying 
nonlinear transformation on a part of it.

The proposed point cloud UDA framework. (a) The framework of the domain adaptation network based on self-supervised

learning, where the red and blue arrows represent data flows from the source and target domains, respectively. (b) A learnable

point cloud transformation network. (c) A self-supervised point cloud reconstruction task based on multi-region transformation.



Main Contributions
• Contributions:

– we propose a learnable transformation based on a deep neural 
network, which destroys a point cloud by applying nonlinear 
transformation on a part of it;

– We train the network through adversarial training and the trained 
network is able to learn a continuous nonlinear transformation to 
generate highly abundant and complicated point clouds while 
retaining the semantic information;

– We tested our method on multiple datasets and achieved new state-
of-the-art performance on both point cloud classification and 
segmentation UDA, respectively .

Left: The classification accuracy (%) on the PointDA-10 dataset; Right: Ablation study on different training strategies.


