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Graph Signal Processing: Fundamentals
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Abstract:
Networks and graphs can be applied to a wide variety of disciplines including biology, sociology, economics, engineering,
or computer science. Often, networks have intrinsic value and are themselves the object of study. In other occasions, the
network defines an underlying notion of proximity, but the object of interest is a signal defined on top of the graph, i.e., data
associated with the nodes of the network. This is the matter addressed in the field of graph signal processing (GSP), whose
goal is to contribute to the advancement of the understanding of network data by redesigning traditional tools originally
conceived to study signals defined on regular domains (such as time-varying signals) and extend them to analyze signals on
the more complex graph domain. The purpose of this talk is to present the foundations of GSP. We start by introducing the
concepts of graph signal and graph-shift operator. This will allow us to define linear graph filters, which are basic operators
to transform graph signals. As in the time-varying case, it turns out that graph signals and filters are easier to understand in
the frequency domain. Hence, the last part of the talk will be focused on defining the counterparts of the Fourier and inverse
Fourier transform for signals and systems in the graph domain. Differences with respect to the classical time domain will be
highlighted and illustrative examples will be provided through the talk.
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