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• Overview of rapid prototyping technology
 

• Application of RP for 3D city models
 

• Models of conceptual surfaces from socio-economic d ata
  

• Benefits of physical 3D models
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Overview of rapid prototyping technology
Automatic construction of physical objects using so lid freeform fabrication

Main groups of rapid prototyping technology

Aggregation  (Rodin method)
The model is built up from small amounts of material: the artist accumulates 
plaster or other plastic material to create the sculpture or a model thereof  
3D printer (powder + adhesive + color)

Removal  (Michelangelo method)
A block of material is cut with a tool that removes material until the final form is 
reached: a block of marble is transformed into a sculpture
Computer-controlled milling

Transform  (Chillida method)
The material is formed by pressure and heat: a blacksmith forms a red-hot bar of iron 
Thermoplastic foil is transformed into a 3D map usi ng a mould

RP technology 3D city models Surfaces Benefits
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Building a model on a 3D printer

Additional print heads with adhesives in the subtractive base colors (cyan, 
magenta, yellow, black) produce a colored 3D model.

• A thin layer of powder is applied on the base plate or the previous layer.

• The part of the layer belonging to the model is fixed by applying an adhesive.
 

• The procedure is repeated until the last layer is applied.

• The powder not fixed by the adhesive is removed (can be recycled).

• The model is infiltrated with a stabilizer increasing mechanical stability and 
protecting against humidity.

RP technology 3D city models Surfaces Benefits
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Rapid prototyping of 3D city models

• Best results with multicolored 3D printing
city model of Vienna, Austria (courtesy of 3Dmodell, Austria) 

• textures on vertical walls not optimal 

RP technology 3D city models Surfaces Benefits
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• Surfaces constructed by pycnophylactic (volume-preserving) interpolation 
from polygon-based data
Number of inhabitants and population density
Average land prices

3D Models of continuous surfaces

• Continuous surfaces interpolated from irregularly distributed points
Travel distance to next central place (railway)
Trend surface analysis of unemployment

RP technology 3D city models Surfaces Benefits
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Typical workflow of 3D model building  
The 3D printer (Z650) costs about 70 kilo€. Considering the low production 
volume the actual model building was outsourced to a specialized firm 
(4Dconcepts, Gross Gerau).

4Dconcepts:
• Syntax and geometry check; scaling, if necessary
• Model building on 3D printer (Z650) 
• Infiltration with stabilizer
• Optional: finishing, assembling of parts
• Return of the model by a parcel service

BBSR:
• Interpolation of the surface from GIS data (ArcGIS shapefiles)
• Triangles are stored in a file (VRML or PLY format)
• Check of the file for logical and syntactical correctness (viewer Magics)
• Transmission of the file to 4Dconcepts by e-mail 
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Benefits of physical 3D models

• Some visual problems with perspective maps on 2D media, for example hidden parts, 
perspective distortions or depth reversal, can be resolved by minor movements of the 
eyes, head or body.
 

• Physical models appeal to the haptic sense, to grasp something in the literal sense of 
the word.

• Typical situations for the application of physical models are group discussions, 
possibly with participants with no or limited experience in using maps.

• Physical models are excellent conversation objects, which can be used to introduce 
the message through the backdoor by explaining the technology (subversive 
cartography).

• Models can serve as display items, for example symbolizing the work and 
responsibilities of a government agency at a fair or in the entrance hall.

• Physical models are a complement, not a replacement for 2D maps or VR technology. 

RP technology 3D city models Surfaces Benefits



8/84 March 2009

Visualization of three-dimensional GIS objects 
using rapid prototyping technology 

Dr. Wolf-Dieter Rase
Kastanienweg 29

D-53177 Bonn
wolf.rase@t-online.de

www.wdrase.de

Thank you for your attention
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