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Motivation

 The data structures of city models is very different from those of 
underground models

 Information on underground structures is often too vague, outdated 
or even completely wrong

 Information about geology is known only at certain points. 
Approximation schemes are necessary
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Motivation

 An integration of underground structures in city models would yield 
large benefits in terms of orientation and navigation.

 Visualization of uncertainty would help decision makers by adding 
valuable information.
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What?
Development of a 3D visualization software that 
processes standardized information on underground 
and city models.

Why?
Sustainable development of cities regarding urban 
planning, environmental protection and disaster 
management.
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Source categories of uncertainty

Sources of uncertainty (MacEachren et al. 2005)
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Possible concepts:
 Add glyphs
 Add geometry
 Modify geometry
 Modify attributes
 Animation

Visualization of uncertainty

Pang et al. 1996
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Visualization of uncertainty
Example of uncertainty visualization in geometry data
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Visualization of uncertainty
What about uncertainty in other attributes?

 Visualization is difficult for qualitative data

A workshop with domain experts helped us:

 For most attributes only two degrees of 
uncertainty are necessary: certain or uncertain

 Only the expert can decide

 Visualization using color categories looks very promising
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Combining different techniques
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Thank you for your attention!
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