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Abstract
Original This paper focuses on two studies documenting two monumental complexes
(Verlasce in Venafro and the archaeological complex of San Vincenzo al Volturno, both in the
province of Isernia) using several different measuring techniques: direct, topographic,
photographic and electronic survey. In both cases the model was created using the acquired
measurements and laser scanner “points clouds”. The models were used to verify all the
measurements as well as create the most “realistic” “representation” and documentation of
the surveyed objects.

1 Introduction
Important survey and documentation studies have
recently been completed on two very unique monumental
sites: Verlasce in Venafro, located on the site of an
ancient amphitheatre, and the rather large archaeological
complex of San Vincenzo al Volturno, both in the province
of Isernia.

Fig. 1 The Monumental complex of the Verlasce a Venafro
(IS): view from the north.

Fig. 2 The Monumental complex of San Vincenzo al Volturno
(IS): aerial view overall.

In both cases the surveys were carried out using
several
different
measuring
techniques;
the
documentation required to create 2D and 3D restitutions
on appropriate metric scales was also drafted and
compiled.
In support of our work involving 3D modelling we will
provide some background information about the two sites.
Verlasce [1] is chiefly made up of a series of two-floor
units located along a pseudo-elliptical directrix (fig. 1).
Each unit has a pseudo-trapezoidal planimetric
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configuration (similar to the previous layout of the
amphitheatre); the lower level is often covered by a
truncated cone brick vault or a series of vaults similar to
the overall configuration. Remains of the old, earlier walls
are visible in the existing walls while the surviving vaults
are built either in stone or small bricks in folio. Most walls
are not covered in plaster. The upper floors are difficult to
access because the horizontal structures have collapsed
in many places and are unsafe; for this reason the survey
of the interiors was carried out mainly with laser scanners
and topographic measurements taken from outside the
buildings.
Instead the archaeological complex of San Vincenzo al
Volturno [2] is an extremely interesting site (fig. 2); its
main attraction is almost certainly the crypt of Abbot
Epiphanius with its cycle of unique frescoes (fig. 7). The
huge site is part of what was an important religious
complex built gradually over the years; expansion of the
complex appears to have been determined by changes in
the course of the river Volturno whose source is nearby.
The structure of the complex is easy to establish thanks
to the planimetric and altimetric layout of the walls, even if
only a few small parts have survived intact (in particular
the crypt of Epiphanius). In both cases the first
measurement study involved an aerophotogrammetric
survey to establish the lie of the land. We then carried out
an accurate topographic survey to create a support
polygon and identify a series of reference points required
to connect the detailed surveys. As far as possible, we
then carried out a direct and photographic survey as well
as electronic scansions in readily accessible areas.

Fig. 3 The Monumental complex of the Verlasce a Venafro
(IS): east area.

Fig. 4 The Monumental complex of the Verlasce a Venafro
(IS): a view of the front.

Fig. 5 The Monumental complex of the Verlasce a Venafro
(IS): data-based documentary.

An infographic technique was used to develop the
restitutions, i.e., using computer programs to create the
suitably textured 3D digital models (figs. 13, 14). In both
cases restitution and 3D modelling were initially
envisaged to check correspondence between the various
measurements and to create
a photorealistic
representation. However, the use of electronic scansion
as one of the techniques requires more in-depth
consideration.
The various techniques were obviously used in the two
sites according to their specific traits. Topography was
required to create framework polygons and a spatial grid
of reference and control points, including the ones which
were inaccessible (for example, the semi-dilapidated roofs
in Verlasce, figs. 3, 4).
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The electronic scansion was particularly useful in
recording irregular surfaces, for example the walls and
cuneiform stone vaults in Verlasce or the paving of the old
refectory in San Vincenzo al Volturno (fig. 6), completely
deformed because of repeated flooding from the river
Volturno over the centuries.
When properly elaborated the scansions provided good
geometric configurations as well as the required contours.
Systematic and extensive photographic documentation
was used to create special archives and (in a controlled
manner) metrically reliable photomosaics as well as to
texturise the models (figs. 9, 10).
Without focusing further on the operational aspects of
the survey, we should however say a few words about the
infographic elaborations.
Fig. 6 The Monumental complex of San Vincenzo al
Volturno (IS): view of the refectory.

Fig. 9 The Monumental complex of the Verlasce a Venafro
(IS): isometric view of the clouds of points related to the
interior space.

Fig. 7 The Monumental complex of San Vincenzo al Volturno
(IS): Crypt of Epiphanius, frescoes with the Holy Martyrs.

Fig. 10 The Monumental complex of San Vincenzo al
Volturno: the perspective view of the refectory, scanning
electron.

Fig. 8 The Monumental complex of San Vincenzo al
Volturno (IS): The database page for sensitive areas with a
graphic search, "search for planimetric reference”.
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Fig. 11 The Monumental complex of the Verlasce a Venafro (IS): annular section.

Fig. 12 The Monumental complex of San Vincenzo al Volturno (IS): photo mosaic on the north wall of the Hall of Prophets
(partial).

First of all we should emphasise that while the
measurement accuracy obviously differs in direct,
topographic and electronic surveys (something we will not
go into here) all data elaborated by a computer becomes
homogeneous. It’s useful to remember how modelling
with software such as Autocad, 3D Studio Max and
Rhinoceros is based on the reproduction of geometries
established
through
critical
interpretation
and
measurement.
With an electronic scanner the situation is very
different. In this case too many points in the electronically
acquired “cloud” can often lead to a degree of uncertainty
in the construction of a digital model (in particular after the
“decimation” process required to facilitate use). In fact we
know that based on semi-automatic procedures clouds
can create surfaces using mathematical algorithms and
that these surfaces do not necessarily reflect the formal
characteristics of the object. Therefore extreme care must
be taken during the “decimation” of the points cloud;
continuous and accurate crosschecking must be
undertaken using suitable photographic documentation in
order to ascertain the congruence of the nascent model
with the geometric and formal characteristics of the real
object to avoid the creation of unreliable digital models.
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2 Conclusion
Finally, we urgently need to focus on the important
issue of establishing procedures and criteria for the
validation of digital models as well as single restitutions.
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ad hoc archive (figs. 5, 8). Hopefully this problem will soon
be tackled and solved by the scientific community.
Finally digital modelling requires a few careful
considerations. After creating a model, it is now becoming
customary to develop further models using dedicated
software. This normally leads to the creation of several
renderings (used to reproduce photorealistic effects) that
are certainly useful as far as representation is concerned.
However, the digital model or the memory of the work
carried out by the software is not normally made available
to the client. We should emphasise that only the digital
model allows a metric comparison; similarly, only
documentation of the use of the different software
programs can validate the entire process.
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Fig. 13 The Monumental complex of San Vincenzo al
Volturno (IS): rendered views of the digital model.

Fig. 14 The Monumental complex of the Verlasce a Venafro
(IS): rendered views of the digital model.

This is a problem which needs to be properly solved
for all fields of survey and architectural design. However
at present we are already able to say that at least as far
as design is concerned, a digital model based on the
design drawings can help in the validation process.
As regards survey, we should emphasise that different
representations (now generally speaking infographic)
reflect the final stages of a long process of elaboration
(figs. 11, 12) which uses all sorts of different materials
(direct and topographic measurements, points clouds)
and therefore looks very different. During the
measurement activities we will have to create operational
archives (preparatory sketches, topographic coordinates,
etc.) to check the elaborations, as well as maintain at
least the most important intermediate elaborations in an
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