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Graph Signal Processing
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=== Graph Signal Processing (GSP) studies spectral \ Grg;;dgc;;o;;fz

Processing

=== analysis tools for signals residing on graphs. 5 i S
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Graph Spectrum

degree matrix

.— adjacency matrix

Graph Fourier modes : eigenvectors of graph Laplacian matrix L = D - W.

eigenvectors | in columns  ejgenvalues _ along diagonal W, 1 1 .
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= <— sum of rank-1 matrices

Graph Fourier Transform (GFT) | | *'\.. 2nd eigenvector I
GFT defaults to DCT for un-weighted connected line. et

GFT defaults to DFT for un-weighted connected circle.

1. Eigenvectors are (global ) aggregates of (local ) edge weights. °

A More variations for larger eigenvalues. \E\\\

2. Eigenvalues ( O Odraphafrequencies [1].

[1] G. Cheung, E. Magli, Y. Tanaka, M. Ng, "Graph Spectral Image Processing," Proceedings of the IEEE, vol. 106, no. 5, pp. 907-930, May 2018. .
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Graph Frequency Examples (US Temperature)

Weather stations from 100 most populated cities. location diff.
Graph connections from Delaunay Triangulation*. 8 H IHCN)/
Edge weights inverse proportional to distance. pg : g
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*https://en.wikipedia.org/wiki/Delaunay triangulation




Graph Frequency Examples (US Temperature)

Weather stations from 100 most populated cities. location diff.
Graph connections from Delaunay Triangulation*, 5 H' IHCN)/
Edge weights inverse proportional to distance. pg 2 9
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Edge weights

V2: 1St AC component




Graph Frequency Examples (US Temperature)

Weather stations from 100 most populated cities. location diff.
Graph connections from Delaunay Triangulation*. 2 H' 'H(
. . . . a i T
Edge weights inverse proportional to distance. W =exp§ 521 2§
¢

Edg+e weights

V3: 2"d AC component
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