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Graph Signal Processing
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Graph kernels

Graph Signal Processing (GSP) studies spectral 

analysis tools for signals residing on graphs.

Graph Signal Processing=+



2nd eigenvector

1 2 3 4 8é2,1w 1 1eigenvalues ‗ along diagonaleigenvectors Ἶ in columns

sum of rank-1 matrices

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

GFT defaults to DCT for un-weighted connected line.

GFT defaults to DFT for un-weighted connected circle.

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

ÁMore variations for larger eigenvalues.

2. Eigenvalues (Ó 0) as graph frequencies [1].
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Graph Spectrum
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Graph Fourier Transform (GFT)



V1: DC component

location diff.
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Edge weights

*https://en.wikipedia.org/wiki/Delaunay triangulation

Weather stations from 100 most populated cities.

Graph connections from Delaunay Triangulation*.

Edge weights inverse proportional to distance.
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Graph Frequency Examples (US Temperature)
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V2: 1st AC component

location diff.
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Edge weights

Weather stations from 100 most populated cities.

Graph connections from Delaunay Triangulation*.

Edge weights inverse proportional to distance.
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Graph Frequency Examples (US Temperature)
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V3: 2nd AC component

location diff.
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Edge weights

Weather stations from 100 most populated cities.

Graph connections from Delaunay Triangulation*.

Edge weights inverse proportional to distance.
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Graph Frequency Examples (US Temperature)
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