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Visualization of dense line data

[ZOckler et al., 2007] created with VIK



Visualization of dense line data
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From tubes to depth-dependent halos
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From tubes to depth-dependent halos
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From tubes to depth-dependent halos
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From tubes to depth-dependent halos
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Halos In illustration and visualization

[Appel et al., 1979]



Halos In illustration and visualization
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Halos In lllustration and visualization

[Appel et al., 1979] [Bruckner et al., 2007] [Tarini et al., 2000]
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Depth-dependent halos — overview
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View-oriented strips (vertex shader)
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Depth manipulation (fragment shader) @ - Jﬁ

/
/

view direc




Depth manipulation (fragment shader) @ - Jﬁ
=
/
/ .

view direc




Depth manipulation (fragment shader) @ - Jﬁ

-/

/

view direc




Depth manipulation (fragment shader) @ - Jﬁ

/
/

view direc




Depth manipulation (fragment shader) @ - Jﬁ

/

. _s
(7 |

view d




Depth manipulation (fragment shader) @ - Jﬁ
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Depth manipulation (fragment shader) @ - Jﬁ
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Depth-dependent halos
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Depth-dependent halos
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Depth-attenuated line width
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Depth-attenuated line width
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Tapering
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Tapering
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Image quality
e Screen: anti-aliasing and anisotropic filtering

* Print: high resolution black & white images
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Image quality
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Results:
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Results: flow visualization (1)
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Results: flow visualization (2)
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Results: flow visualization (2)
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Results: flow visualization (2)
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Filtering
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Filtering
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Anaglyphic rendering
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Anaglyphic rendering
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Application to point data
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Application to point data
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Application to point data
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Application to point data
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Performance

Machine specs:

e 3 GHz Intel Core2 Extreme
e 4 GB RAM
e NVIDIA 8300 GTX

# lines:

# vertices:

frame rate:

11 306
200 836

123 fps
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Performance

Machine specs:

e 3 GHz Intel Core2 Extreme
e 4 GB RAM
e NVIDIA 8800 GTX

# lines:

# vertices:

frame rate:

1 400
2 603 605

43 fps
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Informal evaluation with medical domain experts

o All experts were impressed.

e Compared to the tract visualization they used, our illustrative visualizations “show
better depth relation and structure.”

¢ \/ery suggestive.

e Requests for more interactivity.

e Suggestions to combine with other visualization methods to show context.
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Conclusion

e A new technique for illustrative visualization of dense line data.

e Emphasis and abstraction through depth-dependent halos around lines.

e Simple method that easily maps to the (hardware) graphics pipeline.

¢ |nteractive frame rates and high quality print reproduction.

e Positive feedback from informal evaluation.
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