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Reading Assignment #14 (until May 11)

Read (required):

• Data Visualization book, Chapter 6.7

• J. van Wijk: Image-Based Flow Visualization,
ACM SIGGRAPH 2002

http://www.win.tue.nl/~vanwijk/ibfv/ibfv.pdf

Read (optional):
• T. Günther, A. Horvath, W. Bresky, J. Daniels, S. A. Buehler:

Lagrangian Coherent Structures and Vortex Formation in High Spatiotemporal-Resolution Satellite 
Winds of an Atmospheric Karman Vortex Street, 2021

https://www.essoar.org/doi/10.1002/essoar.10506682.2

• H. Bhatia, G. Norgard, V. Pascucci, P.-T. Bremer:
The Helmholtz-Hodge Decomposition – A Survey, TVCG 19(8), 2013

https://doi.org/10.1109/TVCG.2012.316

• Work through online tutorials of multi-variable partial derivatives, grad, div, curl, Laplacian:

https://www.khanacademy.org/math/multivariable-calculus/multivariable-derivatives
https://www.youtube.com/watch?v=rB83DpBJQsE (3Blue1Brown)

• Matrix exponentials:

https://www.youtube.com/watch?v=O85OWBJ2ayo (3Blue1Brown)
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Convolution Example

Gaussian Blur

en.wikipedia.org/wiki/Gaussian_blur

Cut off filter kernel after an extent of, e.g.,
3*standard deviation in each direction

Example:

Can do multiple iterations to achieve
larger effective filter size



































Linear Algebra Approach (1)

• Toeplitz matrix: constant diagonals



Linear Algebra Approach (2)

• Circulant matrix: special case of Toeplitz matrix

• Periodic convolution: multiply C with (periodic) signal in column vector

• The Fourier transform diagonalizes circulant matrices



Thank you.

Thanks for material

• Helwig Hauser

• Eduard Gröller
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• Christof Rezk-Salama


