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INTRODUCTION 

Three-dimensional visualization of cultural landscapes has numerous applications in 
fields ranging from landscape planning, edutainment and landscape archeology. While 
3D Computer Graphics technology matured and photo-realistic representations were 
achieved, the creation of realistic 3D Geographic Virtual Environments (GeoVEs) of 
historical landscapes and buildings remains problematic due to three reasons: data im-
perfection in historical sources, lack of well-suited automatic solutions supporting the 
creation of such virtual environments, and a poor definition of appropriate visualization. 
These problems strongly impede the creation of realistic virtual reconstructions of cul-
tural landscapes as: 
 
• data imperfection in historical sources leave us with uncertainty in the historical 

situation and limited input data for our 3D modeling software.  
• lack of automatization solutions for 3D modeling obstructs the feasibility of large-

scale and detailed 3D historic virtual reconstruction. 
• poor-defined visualization requirements gives us little hold in the required level-of-

detail and image quality to let users experience a 3D GeoVE as realistic, or in other 
words ‘How good is good enough?’ (after Perkins, 1992). 

 
Our research its focus is on finding a methodical way to combine and process historical 
sources to create virtual reconstructions of cultural-historical landscapes and to search 
for decisive variables that influence user experience. 

TERRAIN AND 3D OBJECT MODELING 

For the methodical modeling, we consider which reliable information can be deduced 
from historical sources like maps, drawings and paintings. The central question is: 
“Which requirements should these resources meet when used as input for GIS, image 
processing and 3D modeling software?” In one of our pilot projects, we tried to virtually 
reconstruct the -completely disappeared- 17th century real estate of Palace Honselaars-
dijck and its surrounding landscape (near Naaldwijk, The Netherlands) by generating a 
dedicated terrain model and 3D historical objects, which we animated and rendered in 
3D visualization software. 
 
The digital terrain of the historical situation of Palace Honselaarsdijck is modeled based 
upon a digital copy of the historical map of Delfland by Kruikius (1712). First, we ap-



plied GIS coordinate transformations to georeference the historical map, so we were 
able to combine it with contemporary spatial data sets. However, because the landscape 
has changed significantly since the 17th century, using a current DEM the 3D visualiza-
tion is distorted by present landscape features (see Figure 1). This requires that we gen-
erate an elevation map that is consistent with the historical situation (by interpolating 
between unchanged ground levels). 
 

 
Fig. 1: Palace Honselaarsdijck and its surrounding landscape visualized in ESRI 
ArcScene©. The historical map of Kruikius (1712) is combined with a current DEM, 
however the view is distorted (bulge in front) by the flower auction hall (top right inset) 
 
Secondly, we added high-detailed features to the terrain map such as the parcellation 
and canals. Because adding every detail by hand is a very laborious and skillfull work, 
we tried to semi-automatize the vectorization process by 
 
• using image processing software (Adobe Photoshop©) to delineate the edges in the 

historical map, and to select the green-colored pixels (corresponding to real estate 
and forestry); 

• using GIS software (ESRI ArcMap©) for raster-vector conversion to select only the 
necessary topographic line features (no text labels and cartographic symbols), and to 
apply a triangulation on the green-colored pixels for mapping of forestry and real es-
tate areas. 

 
For the 3D object modeling, we used a dedicated collection of historical drawings and 
paintings to select and model the identifying features of historical landscape decoration, 
such as country estate, wind mills, village and farmhouses, using CAD software. For 
cityscapes, previous research (Schilling and Zipf, 2003) explored an automated way to 
build-up and model virtual city models. Using a point feature layer locating the specific 
3D historical objects, we were able to semi-automatically build-up (using scripting) our 
3D virtual landscape environment. We completed our historical landscape with atmos-
pheres, water and vegetation (eco-systems) in 3D landscape visualization software Vue 
7 Infinite© (see Figure 2). 



 

 

Fig. 2: Palace Honselaarsdijck and its surrounding landscape animated and rendered in 
Vue 7 Infinite©. Using scripting together with the modeled terrain and 3D objects, we 
were able to semi-automatically build-up our virtual reconstruction of the cultural land-
scape 

USER EXPERIENCE 

Due to limited information from historical sources could be deduced, we were not able 
add every detail to the virtual landscape and its historical decoration. For example in 
Figure 2 left, we put an abstract building feature in a virtual environment with realistic 
vegetation, which might unjustly evoke more certainty in the vegetation than the real 
estate building to its audience. Besides that, related research (Appleton and Lovett, 
2003; Drettakis et al., 2007) shows that too realistic representations of non-
contemporary (i.e. past and future) situations let users experience it as unbelievable or 
unconvincing. So the question remains: “What is the required level-of-detail and image 
quality to let users perceive 3D GeoVEs as realistic?” 
 
Starting from the premise that landscape painters and cartographers were able to capture 
the essential landscape characteristics without rendering a totally realistic representation 
true to every detail of nature, we were encouraged to explore the potentials of non-
photorealistic rendering (NPR) for our 3D virtual reconstructions of cultural landscapes 
(De Boer et al., 2009). We expect that NPR representations are an appropriate way to 
visualize 3D virtual reconstructions of cultural landscapes as its benefits are considered 
to be: 
 
• efficient modeling: capturing only the essential characteristics of landscapes and 

historical objects avoids laborious and skillfull modeling of every detail and enables 
to build-up 3D GeoVEs using a dedicated 3D object library along with semi-
automatization tools. 

• effective communication: leaving out unsignificant or unknown details could be used 
to prevent information-overload and to communicatie and visualize uncertainties in 
the 3D GeoVE. 

User experiments are designed to test user experience of our 3D GeoVEs of historic 
landscapes and buildings with different content (i.e. level-of-detail) and representation 



(photorealistic rendering versus NPR styles; see Figure 3) in order to find the decisive 
variables that influence user experience. 
 

 
Fig. 3: Post-processed renders of our virtual reconstruction of Palace Honselaarsdijck 
with different NPR representations, i.e. dry brush, black chalk and aquarel respectively 

CONCLUSION 

Some preliminary results of our research to 3D visualization of cultural landscapes were 
presented in the previous sections. We will evaluate our methodical way of the terrain 
and 3D object modeling on cultural landscapes contrastive to the polderscape of our 
pilot project. Besides the affective qualities of 3D GeoVEs to provoke a realistic experi-
ence to its audience, we will also focus on the effective qualities on how to use 3D visu-
alizations as visual search interface to disclose information about the historical land-
scape in a very interactive and intuitive way, i.e. enabling users to navigate to and click 
on objects of their interest. Which details should be added to the virtual environment as 
such that information about the landscape and its decoration is communicated in a visu-
al, clear, coherent and uniform way? Future work will continue with determining ways 
in which we can mix realism and abstract data visualization in representations in order 
to influence cognitive processes regarding knowledge reconstructions (Slocum et al., 
2001). 
 
We expect that our research contributes the realization of 3D visualizations of cultural 
landscapes, particular for the presentation of cultural heritage information to a broader 
public to enable them to “read” the landscape in space and time on different topical le-
vels. 
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