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6.1 Introduction  

The advent of virtual reality and especially computers marked a new 

beginning. Somehow they provided a different perspective on reality, 

allowing for an alternative "reading". The impressive growth of cultural 

tourism and the technological advances in recent time have led to the 

development and implementation of a numerous projects to investigate, 

preserve, interpret and present various elements of archaeological heritage 

using computer-based visualisation. In the preambles of Seville Principles 

(http://www.arqueologiavirtual.com/carta/ ) we read this: ñthese projects 

have demonstrated not only the extraordinary potential of computer-based 

visualisation but also its many weaknesses and inconsistenciesò. The 

principles of Seville offers documents and recommendations that even 

following the general guidelines established by the London Charter, take 
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into account the specific nature of Virtual Archaeology. They are aimed to 

increase the conditions of applicability of the London Charter in order to 

improve its implementation specifically in the field of archaeological 

heritage, including industrial archaeological heritage, simplifying and 

organizing its bases sequentially, while at the same time offering new 

recommendations taking into account the specific nature of archaeological 

heritage in relation to cultural heritage. They also promote the virtual 

archaeology as a mature discipline, founded on scientifically valid and 

widely shared methods. Despite these principles are still under discussion 

by the scientific community, their introduction provides interesting basis 

for a critical reflection about specific issues related to the virtual 

archaeology. If it can not be denied a substantial affinity between the 

various charts, we must admit that in the Seville Charter were treated the 

specific methodological aspects of the reconstructive process and several 

issues related to the transmission of scientific information in virtual 

archaeology (López-Menchero Bendicho, 2011). The principle N. 7 

declares that all computer-based visualization must be essentially 

transparent, testable by other researchers or professionals, since the 

validity, and therefore the scope, of the conclusions produced by such 

visualization will depend largely on the ability of others to confirm or 

refute the results obtained. The methods of analysis, the surveying 

techniques and the interpretations must all be clear, comprehensible and 

reusable. Only analysis of the preliminary data can validate the outcome of 
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a reconstructive study and ensure that the new generations are able to 

revise the results without necessarily starting from scratch. Scientific 

transparency is thus the indispensable premise and means of verification 

that ómeasuresô the quality and the scientific rigour of each application and 

study based on virtual archaeology. This article focused on some problems 

related to the transparency and scientific rigor in virtual archaeology 

projects through a critical discussion of the Principle number 7 of the 

Seville Charter, accepted by the scientific community as a methodological 

basis to ensure a high level of quality in this research activity. 

 

6.2 Statement of principle N. 7: All computer-based visualisation must 

be essentially transparent, i.e. testable by other researchers or 

professionals, since the validity, and therefore the scope, of the 

conclusions produced by such visualisation will depend largely on the 

ability of others to confirm or refute the results obtained. 

 

The creation of a methodological system of reference, of universally 

recognised principles serving as the scientific foundation of a modus 

operandi, marks an important moment for the future development of a new 

discipline (Santana Quintero, 2011). On the one hand it sets out the 

guidelines for the generations to come and on the other it identifies themes 

for reflection on the state of the art. Analogous to what has happened in the 
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field of restoration, the Seville Principles have the value of a charter. They 

do not define a system of norms or laws, but rather the orientation of a 

broad scientific community that seeks to promote virtual archaeology as a 

mature discipline, one guided by respect for these rules and founded on 

scientifically valid and widely shared methods. Since the Venice Charter of 

1964 declared that restoration ñmust stop at the point where conjecture 

beginsò (Chirici, 1971) it may be argued that virtual archaeology begins 

where restoration stops. In fact, despite this apparent separation between 

restoration and virtual archaeology, the two fields are much closer than one 

might expect, considering that they have many objectives in common. One 

aspect they share is the role they assign to creative thinking, which, on the 

basis of a preliminary study, may give rise to interpretations that are useful 

in formulating reconstructive hypotheses. Indeed, in the evolution of the 

concept of restoration, the need to control ï or rather rein in ï the creative 

urge in favour of pure conservation has been a relatively recent 

development. So-called historic restoration, defended and applied in Italy 

by Luca Beltrami until the 1930s, is ideologically founded on the 

achievements of philology and the conviction that every monument is a 

distinct and complete entity. Whereas previously the restorer had been seen 

as an ñartist who recreatesò, seeking to identify as closely as possible with 

the original architect, in this new conception the restorer became a 

historian-archivist, basing his or her work exclusively on indisputable and 

reliable evidence (Ceschi 1970). The methodologically scrupulous 
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architect-restorer would thus work with the evidence at hand. In Milan, 

Luca Beltrami applied these principles to the restoration of Sforza castle. 

Choosing carefully from the available documents, he carried out historic 

restoration only when he could be certain he was doing the right thing. 

Thus he ordered the restoration of the decoration in the Sala delle Asse, 

with its ceiling paintings by Leonardo by Vinci, and reconstructed the 

central Filarete tower, destroyed in 1521, of which a only few incomplete 

prints, essentially rough drafts, were available (Carbonara 2007). This 

approach actually led to some glaring historical errors which, given the 

highly debatable documentation that they were based on, ended up by re-

legitimising stylistic restoration. It may be said that historic restoration was 

founded on sound principles, but in the absence of preventive checks and 

rigorous, shared norms of reference that validated the data used to support 

the reconstruction, the results were often inconsistent with the basic 

premise, and thus false.  

Subsequently, scholars formulated new and unexpected theories that built 

on the concept of critical restoration. In this approach, a restoration project 

arose from the dialectal relationship between the critical process and the 

creative act that sought to fill in the gaps in the original image of the work. 

The recreation of the ñexpressive value of the workò and the reproduction 

of its original image was achieved by means of a critical act that was able 

to recreate a new and valid figurative entity. This approach is consistent 

with the Italian Restoration Charter of 1972 (Art. 4) which contains the 
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three fundamental principles of restoration: maintenance, transmission to 

future generations and facilitating the reading of the artefact. Deciphering, 

translating and enabling a work to be understood means enriching a sterile 

and direct vision of a monument's remains with a critical interpretation, 

ideally recreating the original image and thus reconstructing it. This marks 

the beginning of a new conception of cultural heritage and even restoration 

itself. Article 5 of the Amsterdam Charter of 1975 (European Charter of 

the Architectural Heritage) states that ñThe architectural heritage has an 

important part to play in educationò, a concept that was reaffirmed in the 

symposium held in Mexico of 1978. Restoration, by then understood as 

pure conservation, thus began to broaden its viewpoint, recognising the 

fundamental educational value of historical and artistic heritage, which 

was also able to attract visitors and thus generate tourist interest and 

wealth. Facilitating the reading of a monument means making its 

transformations, identity, origins and raison d'être transparent and 

intelligible. But all these operations, designed to highlight the values 

contained in the item, can no longer be considered part of restoration: the 

irreversibility of any reconstruction in situ contrasts strongly with the 

inviolable principles of minimum intervention and respect for an item's 

historical and aesthetic character. The aim of restoration is, and remains, to 

conserve and guarantee the temporal continuity of a work of art (Brandi 

1939), while it is the task of virtual archaeology to reconstruct ever more 

extensive views of our past by means of all types of visual aid. In this 
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sense, the more recent term ñvirtual restorationò ï referring to all 

operations not directly linked to the repair and recovery of artefacts ï 

would seem to be a contradiction in terms. Forms of virtual restoration are 

fully admissible where they serve to simulate a hypothetical intervention 

or the digital restoration of copies of a work, but what should be our 

approach to the digital reconstruction of an item's original appearance?  

 

 

Figure 20: Sanctuary of Ercole Vincitore in Tivoli (Rome), reconstruction of 

façade in situ. 

 

Every hypothetical reconstruction that can serve as a vehicle of 

information ï not only on what can be viewed directly, but also and 

especially on those elements that are difficult to read or decipher ï is 

consistent with the principles expressed in the restoration charters: 

highlighting the educational value of ruins and making them 

comprehensible are, as we have seen, objectives common to both 
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restoration and virtual archaeology (Gabellone, 2011). Based mainly on 

digital technology, the latter resolves the problems of irreversibility, 

chemical-physical compatibility and minimum intervention posed by 

ómaterialô restoration, which is aimed purely at conservation. As we 

pointed out earlier, virtual archaeology begins where restoration finishes, 

but it also resolves its contradictions and fulfils the aspiration it has always 

had of bringing back to life the beauty and inspirational power of lost 

architecture. This goal is evident in the very first attempts at stylistic 

restoration and can definitely be seen, though to a lesser degree, in the 

interventions of modern restoration. Even today the Italian archaeological 

authorities (Soprintendenze) prescribe the adoption ï albeit with caution ï 

of teaching aids that help the visitor to understand the ancient contexts, 

often applying in situ museum-type methods that are anything but 

reversible and minimal, but certainly useful and effective (Fig. 20). 

Reconstructive archaeology thus resolves this problem, but it has other 

advantages. Virtual archaeology proceeds by means of a systematic study 

which is as ótransparentô and intelligible as possible, its evolution being 

fully logged and therefore ótraceableô. It seeks to provide the public with 

interpretative information on monuments and works of art whose 

figurative integrity has been damaged or compromised. In this process of 

study, all the information derived from the various disciplines associated 

with archaeological research converge in a ñmodel of knowledgeò of the 
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monument-item, which may thus be seen as a ósynthesisô of the data 

gathered. 

Virtual archaeology contains within itself the multiple results of an 

interdisciplinary investigation and channels them in the form of digital 

images, 3D models, VR applications and Databases. But it is precisely in 

response to the above-mentioned negative experiences of historic 

restoration and critical restoration that these phases of study must be 

presented as an integral part of the results. 

The methods of analysis, the surveying techniques and the interpretations 

must all be clear, comprehensible and reusable. Only analysis of the 

preliminary data can validate the outcome of a reconstructive study and 

ensure that the new generations are able to revise the results without 

necessarily starting from scratch. Scientific transparency is thus the 

indispensable premise and means of verification that ómeasuresô the quality 

and the scientific rigour of each application and study based on virtual 

archaeology. 

In all virtual restoration or reconstructive archaeology projects, there 

exists a certain level of uncertainty. Indeed, one of the objectives of this 

discipline is precisely to propose plausible solutions. It wouldn't be a 

reconstructive study if all the original details of the construction and 

decoration were known; it would no longer be a reconstruction but a 

straight restitution. In the field of virtual restoration of pictorial works for 

example, it is extremely useful to provide a thematic mapping that 
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illustrates the dimensions and nature of the lacunae that are the object of 

the reconstruction, together with technical drawings that represent the level 

of reliability of the reconstructed details.  

 

Figure 21: Reconstruction by linear interpolation: testing the reliability of the 

technique on false lacunae, deliberately created on the digital image. A: original 

image; B: false lacuna; C: virtual restoration 
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Figure 22: A: Quantitative analysis with extension of real lacunae; B: 

Quantitative analysis and level of reliability of the virtual reintegration; C: virtual 

restoration. 

These two representations are respectively of a quantitative nature and 

a qualitative nature. In the example shown on this page (Figs. 21 and 22) 

the dimensions, shape and level of reliability of a pictorial reconstruction 

are analysed, following a linear interpolation between the extremities of a 

false lacuna, deliberately created in the digital image in order to assess the 

effectiveness of this method. The result demonstrates that linear 

interpolation applied to lacunae of small dimensions generates results that 

are very close to the original.  
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The technical drawings showing the level of reliability of the 

reconstruction ensure a 'transparent' approach, the graded tones used in the 

virtual restoration guaranteeing that the intervention can always be 

distinguished. 

 

6.3 Principle 7.1: It is clear that all computer-based visualisation 

involves a large amount of scientific research. Consequently, for the 

virtual archaeology projects to achieve scientific and academic rigour 

it is essential to prepare documentary bases in which to gather and 

present the entire work process in a completely transparent fashion: 

objectives, methodology, techniques, reasoning, origin and 

characteristics of the sources of research, results and conclusions. 

This principle underlines the need to set up an exhaustive documentary 

platform, encompassing the entire research process linked to the creation 

of digital content in virtual archaeology projects. Luckily there are 

numerous examples of this concept, created by the most proficient 

interdisciplinary groups in the world, in which the scientific rigour of the 

results and the highest possible overall quality of the work are 

acknowledged to be possible only by setting out in a transparent manner 

all the methods and technologies used and the quality and quantity of the 

sources produced or consulted. A concrete example of this approach was 

carried out as part of the Land-Lab project (] 
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http://landlab.unile.it/html/index.html; http://siba3.unile.it/land_lab/; 

http://www.academia.edu/346509/Selinunte_Tempio_C_analisi_tecnica_p

er_la_ricostruzione; http://3dlab.caspur.it/index.php/progetti/57-metope-

selinunte ) (multimedia laboratory for research, education and 

communication in relation to archaeological landscapes), launched by the 

University of Lecce in February 2003, co-financed by the Europe Union 

via the Italian National Operative Program 2000-2006 ñScientific 

Research, Technological Development, Advanced Educationò and 

coordinated by Professor F. DôAndria. 

As part of this project, in 2005, a reconstructive study of Temple C in 

Selinunte was launched (Gabellone, 2006). The objective was to use 

innovative technologies to make a specific contribution to the study of 

Doric architecture in Sicily, and at the same time to use the results of the 

research for the creation of communication products aimed at the wider 

public. This dual objective was achieved by using rigorous methods of 

study in order to obtain a reconstruction with the highest level of reliability 

possible given the quantity and quality of data available. A digital 

production pipeline made it possible to gather all the data from the CAD 

surveys carried out by C. M. Amici of the University of Lecce and 

incorporate them in 3D modelling software 

(http://www.academia.edu/346509/Selinunte_Tempio_C_analisi_tecnica_p

er_la_ricostruzione)  (Fig. 23).  

This reconstructive approach, which may be termed ónumericalô, 
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makes it possible to recompose ï at least in the initial phases of the work ï 

all the architectural elements discovered, in accordance with a procedure 

based on digital anastylosis. It aims to rebuild the original elements by 

juxtaposition of the individual pieces, resolving the problem of missing 

parts by continuously verifying the consistency of the proposed solutions 

with reference to the building techniques of the period and the laws of 

statics. It is true however that not all the elements necessary for a faithful 

and reliable reconstruction are in our possession. 

 

Figure 23: Selinunte, Temple C. Anastylosis based on a thorough 3D survey and a 

descriptive database covering every piece 

 

There is uncertainty regarding the techniques adopted for the corners, 

the use of colour, the links between architectural terracottas, sculptures 



Scientific trasparency in Virtual Archaeology                                         91 

 

 

 

 

and decorative elements (Valzano et al., 2004; 2005), and the quantity 

and type of votive items positioned around the temple, of which very 

little remains. These problems were tackled by means of analogies with 

chronologically and stylistically comparable solutions and elements that 

had already been studied and documented. In the reconstruction, the 

primary objective was thus to demonstrate the scientific basis and the 

rigorous methodology, as well as to propose a ñreconstruction of the 

original imageò of the monument (Carbonara, 1976), complete in every 

architectural detail, consistent with the style of the epoch and the 

characteristics of the construction. The CAD survey entailed a thorough 

classification of the pieces, organised on a cartographic basis and in the 

form of a textual database.  

Some surviving decorative elements were reprocessed in three 

dimensions, starting from the high-scale two-dimensional survey 

drawings produced by the team coordinated by C. Marconi (Columbia 

University, New York) with the valuable contribution of R. Pumo (Figs. 

24, left and right). 

Each architectural element was represented in 3D and minutely 

catalogued in order to enable any outside observer to assess the proposed 

reconstructive solutions (Fig. 25). The results of the reconstructive studies, 

performed simultaneously though with different goals by the CNR 

laboratories and by C. M. Amici of the University of the Salento, were 

almost identical.  
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Figure 24. Left: Photograph, reconstructive drawing highlighting the surviving 

traces of colour and proposed 3D reconstruction of the anthemia (drawing by C. 

Marconi); right: Photograph, reconstructive drawing highlighting the surviving 

traces of colour and proposed 3D reconstruction of the geison (drawing by C. 

Marconi). 
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Figure 25: Site plan of Temple C showing the location of the collapsed sections 

and spreadsheet with the list of references for the records on each piece (Survey C. 

M. Amici).  
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This was undoubtedly due in no small measure to the clear and 

exhaustive digital documentation, which in numerous cases revealed the 

errors of previous reconstructions. 

 

 

6.4 Principle 7.2: Without prejudice to the creation of such 

databases it is essential to promote the publication of the results 

of virtual archaeological projects in journals, books, reports and 

editorial media, both scientific and popular science, for 

information, review and consultation of the international 

scientific community and society in general. 

Sharing and disseminating knowledge is the fundamental precondition 

for research experience to become part of a continuous process of 

scientific growth. ñIf I have seen further it is by standing on the shoulders 

of giantsò. This famous quote by Isaac Newton, in which one of the 

greatest scientists in history expresses great modesty regarding his 

achievements, elegantly encapsulates the concept of ñcontinuous 

improvementò as the fruit of shared knowledge and implies that the 

continuous search for excellence is founded on the stimuli provided by the 

work of others. 

For this to be possible it is necessary for these experiences to be 

accessible and adequately distributed. Access to information must be 



Scientific trasparency in Virtual Archaeology                                         95 

 

 

 

 

guaranteed by placing it in the public domain, since the availability of 

databases, on-line publications and open-source information platforms 

encourages technological transfer, promotes the concerted participation of 

the scientific community and enables young scholars to rapidly complete 

their education. These databases need to provide easy access to content 

(Kimball, 1998), if possible applying recognised standards of reliability 

(Fig. 8). An accessible database must have a semantically correct structure, 

with a validated formal grammar; use clear and easily comprehensible 

texts; make use of links that expand on the themes being tackled, but be 

coherent even if considered by themselves; and ensure the consistent and 

linear ordering of the content in accordance with the solutions adopted for 

the graphic interface. Aside from the many existing Databases, widely 

used for some time now in many structures in the field of archaeological 

research, striking examples of the application of this principle are to be 

found in Virtual Reality platforms that make their content directly 

available in a 3D navigation environment (Gabellone, 2009). As we know, 

the virtual space accelerates and enhances cognitive capacities, and is thus 

able to generate effective learning processes. This derives from the nature 

of these applications themselves, which are based on real-world metaphors 

and are thus easy to use and easy to understand.  
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Figure 26. Theatre in Hierapolis in Phrygia (Turkey). Upper: example 

representation of the catalogued architectural elements virtually restored to their 

original positions to ensure the scientific transparency of the reconstructive 

solutions proposed. Middle and lower: proposed reconstruction. 


