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Reading Assignment #14 (until May 9)

Read (required):
• Data Visualization book, Chapter 6.6

• B. Cabral, C. Leedom:
Imaging Vector Fields Using Line Integral Convolution, SIGGRAPH 1993
http://dx.doi.org/10.1145/166117.166151

• Learn how convolution (the convolution of two functions) works:
https://en.wikipedia.org/wiki/Convolution

Read (optional):

• Paper: Streak Lines as Tangent Curves of a Derived Vector Field,
Tino Weinkauf and Holger Theisel, IEEE Vis 2010
http://dx.doi.org/10.1109/TVCG.2010.198



Line Integral Convolution (LIC)
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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.
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