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Low carbon footprints, small model sizes, low computational complexity, and 

mathematical transparency characterize the emerging green learning (GL) par-

adigm. GL offers energy-effective models in cloud centers and mobile/edge 

devices. GL has been successfully applied to a few applications. The design of a 

tiny machine learning model for point cloud object classification is presented as 

an example in this talk. To achieve GL’s objective, we replace the multi-scale 

representation of a point cloud object with a single-scale representation for 

complexity reduction and exploit the rich 3D geometric information of a point 

cloud object for performance improvement. The proposed solution is named 

“Green-PointHop” due to its low computational complexity. We evaluate the per-

formance of Green-PointHop on ModelNet40 and ScanObjectNN datasets. 

Green-PointHop has a model size of 64K parameters. It demands 2.3M float-

ing-point operations (FLOPs) to classify a ModelNet40 object of 1024 

down-sampled points. Its classification performance gaps against the 

state-of-the-art DGCNN method are 3% and 7% for ModelNet40 and ScanOb-

jectNN, respectively. Conversely, the model size and inference complexity of 

DGCNN are 42X and 1203X of those of Green-PointHop, respectively. Other 

evidence of the power of GL, such as point cloud registration and 3D scene flow 

estimation, will also be given.............................................................................................
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