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Abstract 
 
 

There is a resurging interest in developing a neural-network-based solution to supervised machine learning in the 
last 5 years. In this talk, I will provide a theoretical foundation to the working principle of the convolutional neural 
network (CNN) from a signal processing viewpoint. To begin with, the RECOS transform is introduced as a basic 
building block for CNNs.  The term ``RECOS" is an acronym for ``REctified-COrrelations on a Sphere". It 
consists of two main concepts: data clustering on a sphere and rectification. Then, a CNN is interpreted as a network 
that implements the guided multi-layer RECOS transform. Along this line, we first compare the traditional 
single-layer and modern multi-layer signal analysis approaches.  Then, we discuss how guidance is provided by 
data labels through backpropagation in the training with an attempt to offer a smooth transition from weakly to 
heavily supervised learning. Several future research directions are pointed out at the end. 
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