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Course Description

This course focuses on the basic methods for processing and analyzing data
with deterministic and probabilistic tools. It is a preliminary course for deep
learning and convolutional neural networks. The course explains how to
digitize signals and data in a computer, how to represent them in different
bases, and how to use these representations efficiently for various signal
processing tasks. Topics include signal quantization and sampling for bit-
allocation, system and data representations including but not limited to the
Fourier representation, optimality of the Fourier representation, functional
maps, convolutions, compression, dimensionality reduction, principal
component analysis, restoration of blurred deterministic or randomly
distributed data with or without random noise via filtering. Signals and
systems are analyzed in the continuous and discrete settings.
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