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Abstract 
Cultural heritage documentation has had spectacular successes in the preservation and 
restoration of sites destroyed by natural disasters or by war. These successes were largely based 
on photographic documentation, that were translated into construction information using manual 
methods to include all types of 3-dimensional cues, be this stereo, shadows, shading or the 
simple use of geometric knowledge about a building and combining this with a single image. 
Computer vision and direct shape measurements now add the option for an automated analysis 
of the imagery, thereby enabling a more complete assessment of sites than ever before. We 
review a series of projects and efforts to develop technologies, systems and applications with site 
models at accuracies in the range of  10 cm. 
 
1. Introduction 
The intersection of computer vision, computer graphics and photogrammetry is very evident in the 
application to city models, in processing and using models of buildings, of the insides of buildings 
and of their objects. This has been intensively studied since about a decennium. Early work was 
largely manual (Gruber et al., 1994) or machine supported (Förstner, xxxx), and inspired the use 
of video streams and uncalibrated images (Faugeras,xxxx, Hartley, xxx). The idea of the “Cyber 
City” was developed, and this has even left the realm of academia and has led to commercial 
activities, with the major markets being the heritage documentation and telecommunication 
industry. 
 
A series of European Union projects focused on automating the creation of models of 
archeological and historical sites and led to the use of a variety of shape-modeling approaches, 
be this from video streams, from blocks of calibrated as well as uncalibrated images, from single 
images, or from direct scanning.  
 
We report in this contribution on a steady stream of activities that we have come to denote as 
“Virtual Habitat”. The project context was mostly the interest in historical sites, but also city 
models for telecommunications and the general purpose of an urban 3-D geographic information 
system for engineering, planning, citizen participation, disaster preparedness, armchair tourism 
etc. 
 
2. The MetropoGIS-Project 
A commercial context led to the development of an entire “system” to go from the collection of 
terrestrial images and laser scanning point clouds to interpreted models of urban landscapes. In 
fact, the idea of the “Virtual Habitat” is at the core of a commercial development to create 3D 
input or “content” for an urban 3D GIS. Figure 1 illustrates the workflow, Figure 2 is a typical 
illustration of an imaging set up with a roving camera and the resulting point cloud of a historical 
building. 
 
 



 
Figure 1:  
The workflow of MetropoGIS 
 
 
 
Figure 2: 
Imaging setup and resulting point cloud (from xxxx). 
 
 
3. Aerial Site Modeling 
The currently preferred approach in the field is aerial laser scanning to develop 3D shapes or 
urban landscapes. This gets then merged with single color imagery to result in so-called “true 
orthophotos”. Laser scanning is preferred since it offers instant gratification in the form of dense 
point clouds without the need for lengthy and complex dealings with aerial film, photogrammetric 
aerial triangulations 
 
 
4. Feature-Based Modeling 
 
5. Texturing 
 
6. Using Curves and Planes to Analyze Point Clouds 
 
7. GPU-Based Matching 
 
8. The Joanneum Research Mobile Platform 
 
9. Modeling European Historical Buildings: The Culture2000 Project 
 
10. Data Base and Visualization: The Strapamo Project 
 
11. Looking into the Past: The Josefsplatz in Vienna 
 
12. Conclusion and Perspective 


