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Abstract: A massive amount of data is being generated at an unprecedented level from a diversity of sources, including social media, internet services, biological studies, physical infrastructure monitoring and many others. The necessity of analyzing such complex data has led to the birth of an emerging framework, graph signal processing. This framework offers a unified and mathematically rigorous paradigm for the analysis of high-dimensional data with complex and irregular structure. It extends fundamental signal processing concepts such as signals, Fourier transform, frequency response and filtering, from signals residing on regular lattices, which have been studied by the classical signal processing theory, to data residing on general graphs, which are called graph signals. In this talk, we consider a series of graph-related tasks from the perspective of graph signal processing, including sampling, recovery, detection, localization, graph embedding, and graph-based deep learning. We illustrate the power of the proposed tools for analyzing various types of data, including online social networks, 3D point clouds, and urban spatial-temporal data volume.

