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3D point cloud analysis and processing find numerous applications in computer-aided design, 3D
printing, autonomous driving, etc. Most state-of-the-art point cloud processing methods are based
on convolutional neural networks (CNNs). Although they outperform traditional methods in terms
of accuracy, they demand heavy supervision and higher training complexity. Besides, they lack
mathematical transparency. In this talk, I will present three interpretable and effective machine
learning methods for 3D point cloud registration, classification, and segmentation, respectively.
First, an unsupervised registration method that extracts salient points for matching is presented.
Second, an unambiguous way to order points sequentially in a point cloud set is developed. Then,
their spatial coordinates can be treated as geometric attributes of 1D data array. This idea facilitates
the classification task. Third, for the segmentation task, we show how to leverage prior knowledge
on point clouds to derive an intuitive and effective segmentation method. Extensive experiments
are conducted to demonstrate the performance of the three new methods. I will also provide
performance benchmarking between these interpretable methods and deep learning methods.
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