
CG topics 4/98 11

The Virtual Archaeology
An extremely interesting applica-
tion field for virtual environments
is archaeology. New virtual environ-
ment techniques make it possible
to recuperate patrimonial heritage,
which is, at least in some cases, in
extremely poor conservation state
or which has completely disappea-
red. Today’s archaeologists and
historians have the opportunity to
realize their research activities with
the help of virtual models rather
than in the field, thus preventing
the archaeological founds from
being damaged or destroyed.

Historical Background
The Gothic Monastery of Santa
Clara-a-Velha was founded in
Coimbra, Portugal, by D. Mor Dias
in 1286 and was re-founded by D.
Isabel de Aragão (the Portuguese
Holy Queen) in 1314. The choice
of location for the monastery of
Santa Clara, on a plain on the left
bank of the Mondego river, soon
revealed to be impracticable. In
fact, the first charge of the Mon-
dego waters occurred in 1331 and
determined the history of the

monastery. Over the years and
inspite of attempts to improve its
construction (elevation of the
pavement, functional alterations
of the space, etc.), the silting of
the building grew worse. The last
recourse solution was the con-
struction of an upper pavement in
1612-1615. In 1677, the sacred place
was abandoned, which was the
beginning of a slow, but constantly
proceeding decay of the building.
The cloister and other dependencies
were swallowed by the sands of
the Mondego river, and the church
was progressively buried by the
waters that continuously flooded
its interior. After three centuries
of complete abandonment, an
initiative was taken to recover and
valorize the forgotten monument
in 1990. The chosen project con-
templates previous realizations of
archaeological research carried out
since 1994 with considerable suc-
cess.
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Das Ziel der virtuellen Santa 
Clara-a-Velha ist die perfekte 
3-dimensionale Konstruktion eines
digitalen Modells des Klosters im
Laufe der verschiedenen Stadien
seiner Geschichte. Dies umschließt
die Darstellung verschiedener Ele-
mente der Kirche und dessen Klo-
ster, sowie eine entsprechende
Zeitangabe. Die Erforschung des
Denkmals wird in mehreren Stufen
eingesetzt. Dies ermöglicht die
Dokumentation der allmählichen
Entwicklung der archäologischen
Arbeit, sowie die Entstehung ver-
schiedener, architektonisch wichti-
ger Strukturen. Die weitreichen-
den Untersuchungen der archäo-
logischen Arbeit macht die Simula-
tion der Entwickling des Klosters in
den verschiedenen Phasen mög-
lich. Durch die Multidisziplinarität
von Santa Clara-a-Velha können
dem Besucher mehrere Sichtwei-
sen unter verschiedenen Aspekten
(z.B. Touristik, Geschichte,
Archäologie und Architektur)
gleichzeitig angeboten werden.

Figure 1:
General view of
the Monastery
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Advantages of Virtual environ-
ments
Archaeological reconstruction that
uses most of the geometric-model-
ing and computer-graphics tech-
niques, is a helpful research tool 
if the models are accurate. It is
important to improve resources in
order to obtain technical accuracy
that serves to preserve and convey
subtleties that might otherwise be
lost or forgotten to future gene-
rations, which have to rely on these
models.

An archaeological model enables
the researcher to isolate discrete
segments of the structure, to look
at several elements from a certain
period, or even to combine ele-
ments from different periods. It is
always possible to distinguish be-
tween objects that still exist and
hypothesized virtual models and to
identify the age and location of the
existing objects, e.g., by using dif-
ferent colors. Since the work of
archaeologists is often impeded by
weather and lighting conditions, it
is an important advantage of virtual
environments (in combination with
classical methodologies) that
archaeologists are not restricted to
working on the site. This implies
that it is possible to analyze the
archaeological findings from of the
site inside a building, where the
archaeologists’ work is not influen-
ced by weather and lighting con-
ditions.

The use of virtual environment
technology makes it impossible to
damage the findings because the

user will deal with virtual objects
that cannot be destroyed. Virtual
environment technology also 
allows to manipulate complex and
heavy objects much better than in
the real world. Since the manipula-
tion of the findings is simplified,
the archaeologists are able to
easily combine the structures for a
better interpretation of the find-
ings. This is a very important help,
since it becomes possible to
recreate the environment of a
monument in its first stage and to
use high-quality photo-realistic
images in real-time.

Virtual Santa Clara-a-Velha
The goal of Virtual Santa Clara-a-
Velha is to construct a complete
three-dimensional digital model
of the monastery, representing
the various stages of its history.

This includes the representation
of several elements of the church
and of the cloister in their original
historical location.

Interactive Exploitation of the
environment
Due to the magic of virtual
environments, a small group of
visitors is able to walk trough vir-
tual Santa Clara-a-Velha. With the
help of one or more virtual actors
functioning as guides, the visitors
can see and explore the visible
and the invisible (based on 
conjectures), such as chapel and
cloister, backyard and gardens,
altar pieces and tombs. It is also

Figure 2:
Cloister detail 

Figure 4: Cloister
reconstruction

Figure 3: Real Santa Clara-a-Velha before
the intervation
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possible to visualize the artistic
details of the architecture and
sculpture.

The exploitation of the monu-
ment will be demonstrated at
various levels. It will be possible to
follow the evolution of the archae-
ological work and the recuperati-
on of several important structures.
A visitor (user) will also be able to
exploit and visit the building as it
was in the 14th century and to see
the unfortunate decay of the
monument up to the present.

The visitor will not only be able
to analyze the building as an
important gothic monument, but
can also gain insight into the daily
life of the nuns at Santa Clara’s.
This is possible by using virtual
actors with predefined behavior
and multimedia information, such
as pictures, sounds, videos, and
hypertext.

Specific attention is given to
students, for whom the adventure
of exploitation will provide an
impressive experience and lasting
memories, helping to develop
cognitive and affective capacities. 

Thematic visit oriented to diffe-
rent Target-Public
The multi-disciplinary importance
of Virtual Santa Clara-a-Velha invi-
tes the creation of theme-centered
visits for various target groups
(e.g., tourists, historians, archaeo-
logists, and architects). For this
purpose, it is possible to realize the
virtual and conjectural reconstruc-
tion of the monument as it was,
successively, in the 14th, 15th and
16th centuries. The visitor will not
only be able to see the different
shapes of the monument over the
centuries, but also to understand
them. The causes for the changes

will be visualized for a better
understanding of the reasons.
Another possibility is to present the
various stages in a reversed process,
starting with the monument as it
was before the invention of the
archaeologists. The users will be
able to remove different layers of
soil and to observe the remains
found underneath. The final state
would be the building as it was
after its initial erection. In this
reverse procedure, it would be
possible to see the evolution of
scientific discoveries, technical
engineering devices, and the
archaeological science devices that
have made the disinternment poss-
ible. Such an academic visit would
be very useful to historians, archae-
ologists, and architects alike.

Conclusion
The future of the monument in
regard to its valuation and quali-
fication is still unknown. We are
waiting for the digging results in
order to discuss means of conser-
ving the monument with the help
of all available resources. Due to
the importance of the results
obtained with these technologies,
the Ministry for Culture (through
IPPAR) is undertaking a R&D project
in collaboration with the CCG
(Computer Graphics Center) and
the team of scholars involved in
the work at the site.

Based on the results of thorough
research, a large number of efforts
have to be made in order to devel-
op suitable strategies for turning
the monument into a museum.
Only through these efforts will it
be possible to return the monu-
ment, an important symbol, to the
city of Coimbra and to Portugal.
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Figure 6: Interior of
the church

Figure 5:
Interior of the
church (textured)


