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Abstract. This paper deals with the application of digital three-dimensional representations and the
creation of virtual environments that enable one to consult and understand in a single platform all
components of an historic building, such as its history and its actual state of conservation.

The pro’s and con’s of using these kinds of techniques, in relation to historic documentation and to
provide recommendations are discussed. Recommendations to improve their utilisation in the future are
given.

1. Introduction

The Castle of Arenberg is an important historic landmark in the City of Leuven. This
monument has been the subject of study at the Raymond Lemaire Centre for Conservation,
during recent years for the training of future architectural conservators.

The purpose of constructing a model of the castle in the computer is to convey the
functional and physical transformations, which have taken place over a period of four
centuries and to present in a synthetic way its actual state of conservation, as well as

Figure 1: architectural features of the Castle of Arenberg
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allowing one to evaluate the application of this technology in managing and
representing the built heritage.

 Often computer drawings and surveys are considered to be mechanic, static and
inappropriate. However, the computer provides sophisticated tools to represent, store,
retrieve and manage historical information. It also provides a wider range of access to the
information through either digital publications or the Internet.

It is thus imperative to study effective methods to apply these techniques in managing
graphic and written historical information on monuments in order to avoid the
misunderstanding and the misuse of the actual state of the monument.

 The model presented is based on a rigorous scientific basis in order to have an adequate
interpretation of the building and therefore avoiding the falsification of its actual state by the
attractive results produced by the visualisation tools these applications offer today.

2. Understanding the concept of Authenticity and Bauforschung to create a virtual
simulation of a historic building

The creation of virtual environments that will enable one to make an adequate instrument
of understanding a historic building, should firstly take into consideration the concepts used
to analyse the built heritage, such as authenticity, Bauforschung and the application of
computers to historic documentation. This study will aim to prepare a theoretical
framework that deals with the analysis of the specific subject in its context and culture.

The Nara Document on Authenticity explains that the understanding of Authenticity
deals with the understanding of the values that makes a historic building credible or truthful.
These values are evaluated through the available sources of information concerning aspects
of form and design, materials, function, construction techniques, location, as well as the
spirit and feeling of the building.

Subsequently, the ability to manipulate the different computer tools to implement
colours, light, perspective, use photographic paths and other visual features will aim to
create a representation that will simulate and communicate those sources without making a
fake sense of reality, and therefore enforcing the understanding of its values.

On the other hand, Bauforschung involves the first investigative phase of architectural
historical research, combining the analysis of archaeological, historical and
iconographical source material with the complete recording of a building's appearance
and pathology [9].

This concept presents the principles of the methodology to construct the model of the
building in the computer, related to the digitalisation of measured plans, photo-
reconstruction or the use of electronic surveying instruments. All the architectural elements
should be included in the model although they might seem trivial or difficult to be simulated
by the computer.

In this case the use of adequate three-dimensional CAD systems and the application of
accurately recorded measurements will enable one to simulate the complexity of the
structure and its relationship with other architectural elements of the building.

Finally, historical documentation is related to the classification and presentation of the
different documents in a simulation, such as old photographs, recent articles, pathological
mapping, survey plans and other historical documents, and their links to the graphic
interface.



3. Constructing the computer model

The research conducted in the Castle of Arenberg has provided a vast amount of
historical documentation, survey plans and analysis concerning the state of conservation that
is readily available to complete the compilation of information for public viewing.

First an inventory of the available documents, pictorial images, survey plans and state of
conservation (pathology) studies were made.

Secondly, the two-dimensional survey plans already prepared of the castle were digitised
to create the three-dimensional model using a solid modelling extension of a CAAD
programme.

In addition to this, some areas of the castle were surveyed and documented in a more
detailed way than others, enabling parts with different levels of abstraction to be created.

The architectural elements were created separately, such as walls, stones, windows, etc
and not as a single structure.

The resulting solids were converted into a VRML model. The components constructed
separately were linked to an HTML page containing photographs and information about
their history and the state of conservation.

On the other hand, some of the textures of the actual components were attached to the
elements using photographs to provide support to the representation of the actual state of
conservation.

This virtual environment gives access to different types of historic documentation
through a graphic interface, in which every architectural feature is directly linked to
information about its history and to its state of conservation, as well as to its physical
aspect.

4. Analysing the resulted computer model

The virtual environment simulating the castle provided a single platform, from which to
link different types of historical information into a dynamic three-dimensional graphic
interface.

Furthermore, the process to construct the building in the computer provided evidence of
the accuracy of previously completed survey plans using traditional recording techniques
and of the difficulty to use two-dimensional measurements to make a three-dimensional
model.

Figure 2: architectural features of the virtual model of the
Castle of Arenberg



The digital model partially simulates the real castle, due to the fact that in many cases it
was necessary to regularise imperfect architectural features of the building to take them
readable by the computer.

In the limited time available in order to prepare the model, only some areas could be
constructed in detail. Due to the dynamic attribute of this digital model the less complicated
parts can be replaced or updated by other more detail elements in the future.

5. Limitations and advantages

In spite of the important contribution of using computer-aided techniques to design and
create new projects in architecture, the use of CAD systems in historic research seems to be
quite limited.

These limitations are related to the simulation and understanding of the real architecture,
work with the imperfect, heterogeneous and often-incomplete material [10] when trying to
make an impression of misleading accuracy [11] of the reality of the built heritage,
therefore producing a kind of ideal state of the historic building that can be use exclusively
for educational purposes.

Furthermore, the access and investment to use the most adequate technology available is
limited by the capacity of the computer interface to construct and visualize the model, as
well as the price.

In order to share the historic information through an effective and accessible instrument
it is necessary to construct simplified models capable to be reachable by a broader audience
of people and therefore undermining the tools this technology offers to communicate the
values of the built heritage.

On the other hand, without doubt the computer offers better alternatives to store,
manage, and retrieve information than traditional techniques, as well as, a broader access to
the information.

The digital representation and information system does not remains static, it is a dynamic
instrument that can be modified and updated, in case of new discoveries or advance in
technology used to construct it.

Furthermore, the interactivity in the three-dimensional visualization allows a direct
understanding of the physical aspects of the building and the possibility to reach other types
of information in a quicker and more accurate fashion.

This study proposes to make a further evaluation of the application of these technologies
in managing different types of historical information using a single platform through three-
dimensional models. This application permits the exploration and documentation of the built
heritage in a correct scientific way, ensuring its protection.

5. Conclusions

Multidisciplinary teams of specialist dealing with the conservation of historic buildings
should take an active role in the development of CAD and virtual systems to improve their
capabilities of representing and managing the built heritage.

A theoretical framework should be prepared along with the model that uses the computer
tools, in an accurate manner, avoiding misleading representations that will affect the
understanding of the values of the monument.

The virtual environment should simulate reality, but not replace it; otherwise it will affect
people's appreciation of the natural reality itself, and with it the value of experience. This
could lead to the loss of the spirit of the architect, as well as its historical message.



The purpose of using this technology should be limited to share information about the
built heritage.
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