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Reading Assignment #13 (until May 4)

Read (required):

• Data Visualization book

– Chapter 6.1 (Divergence and Vorticity)

– Chapter 6.6 (Texture-Based Vector Visualization)

• Diffeomorphisms / smooth deformations
https://en.wikipedia.org/wiki/Diffeomorphism

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

• B. Cabral, C. Leedom:
Imaging Vector Fields Using Line Integral Convolution, SIGGRAPH 
1993
http://dx.doi.org/10.1145/166117.166151
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Programming Assignment #5: Flow Vis 1
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Vector / Flow VisualizationVector / Flow Visualization



stream lines path lines

streak lines time lines







Scientific Visualization, Tino Weinkauf & Jens Krüger, Saarland University, Winter 2011/12

2D time-dependent vector field
particle visualization



Scientific Visualization, Tino Weinkauf & Jens Krüger, Saarland University, Winter 2011/12

stream lines path lines

curve parallel to the vector field in 
each point for a fixed time

describes motion of a massless 
particle in an steady flow field

curve parallel to the vector field in 
each point over time

describes motion of a massless 
particle in an unsteady flow field



Streamlines Over Time

Defined only for steady flow or for a fixed time step (of unsteady flow)

Different tangent curves in every time step for time-dependent vector 
fields (unsteady flow)
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Stream Lines vs. Path Lines Viewed Over Time

Plotted with time as third dimension

• Tangent curves to a (n + 1)-dimensional vector field

Stream Lines                                  Path Lines
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Numerical IntegrationNumerical Integration



Scientific Visualization, Tino Weinkauf & Jens Krüger, Saarland University, Winter 2011/12

Flow Visualization: Geometry-Based Methods

● Numerical integration of stream lines:

● approximate streamline by polygon xi

● Testing example:

● v(x,y) = (-y, x/2)^T

● exact solution: ellipses

● starting integration from (0,-1)
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Thank you.

Thanks for material

• Helwig Hauser

• Eduard Gröller

• Daniel Weiskopf

• Torsten Möller

• Ronny Peikert

• Philipp Muigg

• Christof Rezk-Salama


