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Abstract
I have focused on devising a new machine learning paradigm, called green learning, as 
an alternative to deep learning in the last decade. The green learning system has no 
computational neurons, neural network architectures, or backpropagation-based 
training. It features smaller model sizes, lower training and testing complexity, 
transparent mathematics, and a low carbon footprint. In this talk, I will present recent 
developments in green learning technologies. They include: 1) the use of sparse coding for unsupervised 
representation learning, 2) the proposal of a new green U-shaped learning (GUSL) system for 
image-to-image mapping, 3) the generation of more discriminant features based on LNT (Least-Squares 
Normal Transform) and SVM (Supporting Vector Machine) tools, and 4) a modi�cation to the XGBoost 
classi�er for higher e�ciency. Examples will be given to illustrate the advantages of these new tools.


