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Reality and Realism in

Virtual Architectural Reconstruction

V.N. Premadasa

Abstract

Computer-aided modelling and visualisation techniques have found widespread use
in architectural practice as tools to illustrate proposed buildings and environments.

The same techniques have also been utilised to aid in the interpretation of the
architecture of the past, principally by recreating, in a virtual environment, structures
which either no longer exist or which have been substantially altered or damaged
over the years. However, much interest in this area has been focused on creating
visually alluring images with a strong public appeal, with rather less emphasis given
to illustrating the uncertainty that usually underlies any attempt at reconstructing the
past. This thesis consists of a critical analysis of the way in which the computer-
aided visualisation techniques are commonly perceived and employed by researchers

in architectural history and archaeology, with the 11" century church of Sant Viceng

de Cardona in Spain being used as a case study. The main issues raised are then
discussed, both in terms of current trends and possible future directions, with a view
to identifying a general approach to the illustration of uncertainty in virtual

architectural reconstructions.
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Introduction

In his account of a tour of Scotland undertaken in 1773, James Boswell recounts a
visit to the Isle of Skye accompanied by his fellow traveller, the celebrated writer

and savant Dr. Samuel Johnson. Whilst on the island they are taken to see a

collection of ruins which the local minister and amateur antiquarian, a certain
Donald McQueen, vows are the remains of a temple of the minor Greek goddess
Anaitis (Boswell 1955 [1785]:154-155). Boswell 1s distinctly unimpressed by the
ruins of the supposed temple, and subsequently both he and Johnson press the
antiquarian to justify what appear to be rather far-fetched conclusions based on very
slight evidence. McQueen proceeds to point out that the local Gaelic name for the
site happens to be Ainnit; he also explains that there is a stream not far from the
ruins, and, from his readings of the classical authors Pausanias and Pliny the Elder,
knows that the shrine of this particular goddess in Lydia was sited near a river so that
the statue may be periodically washed. This obviously faulty line of reasoning, based
as 1t 1s on personal fantasy and wild conjecture, is ridiculed by Johnson, who

remarks to the still recalcitrant McQueen (Boswell 1955 [1785]:153):

You have one possibility for you, and all possibilities against you. It 1s
possible it may be the temple of Anaitis. But it is also possible that it may
be a fortification; — or it may be a place of Christian worship, as the first
Christians often chose remote and wild places: — or, if 1t was a heathen
temple, it may have been built near a river, for the purpose of lustration,;
and there is such a multitude of divinities, to whom it may have been
dedicated, that the chance of its being a temple of Anaitis 1s hardly any
thing. It 1s like throwing a grain of sand upon the sea-shore to-day, and
thinking you may find it to-morrow. No, sir, this temple, like many an ill-

built edifice, tumbles down before it is roofed in.

This account highlights 1 a rather entertaining manner the dangers inherent in
constructing images of the past based on incomplete, or indeed non-existent,

archaeological or textual evidence. What is even more interesting, however, is that



this approach to interpreting the past has been common throughout history up to the
present day, even though, with the development of scientific archaeology and
source-based history in the 19™ century, we are no longer groping in the dark to the
same extent as the hapless McQueen. The past holds an irresistible fascination for
many of us; however, we tend to approach it in a highly emotionalised way, and, as a
consequence, popular images of history (architectural or otherwise) are on the whole
simplistically and one-dimensionally formed. This 1s perhaps due the fact that there
are always certain interpretations that are more favoured — for reasons of expediency
or self-aggrandisement, for instance — than others which might be equally or even
more plausible based on the evidence to hand. Thus, like McQueen, we tend to
construct images of the past that are largely devoid of ngorously analysed content,

and which do not stand up to closer examination — as Johnson eloquently puts it 1ll-

built edifices that collapse even before there is a chance to put on the rootf.

The historic built environment plays a large part in forming our images of what life
in the past was like. For example, in the common imagination, ancient Egypt 1s
inextricably linked with the Pyramids of Giza; similarly, mention of ancient Rome
and Greece evoke images of the Coliseum and the Parthenon respectively. The built
environment that past societies leave behind — or indeed, that they do not leave
behind — is also a fundamental component in the way that they are judged by
subsequent ones. Indeed, this attitude is criticised in excoriating but ultimately
somewhat simplistic terms by the 19" century American philosopher and writer

Henry David Thoreau (1997 [1854]:52-53):

Nations are possessed with an insane ambition to perpetuate the memory
of themselves by the amount of hammered stone they leave. What 1f
equal pains were taken to smooth and polish their manners? One piece of
good sense would be more memorable than a monument as high as the
moon. I love better to see stones in place. The grandeur of Thebes was a
vulgar grandeur. More sensible is a rod of stone wall that bounds an
honest man’s field than a hundred-gated Thebes that has wandered

farther from the true end of life. The religion and civilization which are



barbaric and heathenish build splendid temples; but what you might call
Christianity does not. Most of the stone a nation hammers goes toward its
tomb only. It buries itself alive. As for the Pyramids, there is nothing to
wonder at in them so much as the fact that so many men could be found
degraded enough to spend their lives constructing a tomb for some
ambitious booby, whom it would have been wiser and manlier to have
drowned in the Nile, and then given his body to the dogs. I might

possibly invent some excuse for them and him, but I have no time for it.

One of the reasons as to why the built environment plays such a fundamental part in
our knowledge of the past 1s that 1t 1s generally, by its very nature, permanent, and
tends to endure long after the decay of what may actually have been more
meaningful, and perhaps enlightening, artefacts. There is a very real danger inherent
in forming historical opinions based on isolated objects of this sort: throughout the
ages, many non-sedentary, non-farming-based societies have been seen as savage
and lazy, and as a consequence, worthy of exploitation and even destruction, mainly
because they took no interest in creating large-scale artefacts by which they could be

compared to the so-called great civilisations. This is emphasised by Thoreau (1997
[1854]:53) as follows:

Many are concerned about the monuments of the West and the East, — to
know who built them. For my part, I should like to know who in those

days did not build them, — who were above such trnifling.

However that may be, we cannot gain any objective knowledge based on what does
not exist, and any attitudes thus formed would be on the same level of conjecture of
McQueen and his temple described earlier. Therefore, given the importance that
1mages of the built environment play in our perceptions of the past, it 1s important
that we form rational and well-considered opinions based on archaeological and

historical research, rather than pure supposition.



The accurate representation of the architectural past — in relative terms, subject to the
available information — has been an important subject in much of Western art since
the 14% Century at least, when, with the emergence of the Renaissance, much
emphasis was placed on attempting to regain what were considered to be the lost
glories of the Classical world. However, as we shall see during the course of this
discussion, an academically rigorous approach to the reconstruction of the lost built
heritage is a relatively recent phenomenon, one that sprang from the growth of
scientific archaeology, source-based history, and not least, public literacy and
interest in the past, during the 19" Century. To these influences may be added the
political dimension which has, certainly since the emergence of the modern nation
state, exploited largely fanciful notions of glorious histories to create various race-
and culture-based mythologies. An interesting phenomenon in this early period,
especially where public appeal was an important objective, was the creation ot full-
size site reconstructions on top of the original archaeological remains, a course of
action that would today be unacceptable. Along with this, the practice of creating
historical theme parks was — and continues to be — given considerable importance,
although, again, much of the material contained within these so-called
reconstructions tended, at least in the early days, to be historically inaccurate or

misleading.

The development of computer visualisation techniques in the 1960s and 1970s
brought about a paradigm shift in the practice of representing architectural subjects,
although, on the whole, this had to wait until the development of non-specialist
hardware and software in the 1980s. Along with the use of these techniques to
represent proposed buildings and environments, they have also been utilised to aid in
the interpretation of the architecture of the past, principally by recreating, in a virtual
environment, structures which either no longer exist or which have been substantially
altered or damaged over the years — what will be termed throughout this discussion
as virtual architectural reconstructions. Typically much interest in this area has been
focused on creating visually alluring, photorealistic images with a strong public
appeal, with rather less emphasis given to illustrating the uncertainty that usually

underlies any attempt at reconstructing the past. While this is a perfectly valid
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approach where the ultimate objective is the creation of information in an easily
digestible format aimed at the general public, it is perhaps more important, in an
academic or research context, to employ these computer-aided tools to explore the
building 1itself than to communicate definitive single-interpretation scenarios. This is
in many ways a squandering of the potential of the underlying techniques, which, due
to the fact that computer models are really three-dimensional simulations in addition
to be being representations, offer numerous tools that can be profitably employed 1n
gaining a fuller insight into historic architecture than would have been possible with

traditional models and drawings.

We shall, in the course of this investigation, discuss the ways in which the computer-
aided visualisation techniques are commonly perceived and employed by researchers
in architectural history and archaeology, along with the manner in which individuals
and societies appreciate and manipulate the architectural past. As a case study,
several architectonic features of the 11™ Century church of Sant Viceng de Cardona
in Spain are investigated using computer-aided visualisation techniques, with the
intention of testing the hypothesis that the nave of the structure was originally
conceived to be significantly lower than what was eventually constructed. Finally,
important methodological issues raised during the various stages of the modelling
process will be discussed and evaluated with a view to formulating a general
approach to the illustration of uncertainty and multiple interpretations in virtual

architectural reconstructions.
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1

Reconstructing the Past

In H. G. Wells’ classic science-fiction fantasy The Time Machine, the Time Traveller
decides to project himself forward in time in the hope of finding a utopian future,

only to see the gradual decay of humanity ultimately ending in total savagery. Many

people, given the power to travel through time, would perhaps decide to travel

backwards into a utopian past where everything 1s perfect, known and knowable.
The past, in the common perception, is imbued with an idealised and almost

mythical dimension; we look back with fondness at the Elizabethan era for example,
choosing to remember its perceived achievements — the exploits of Drake and
Raleigh, the defeat of the Spanish Armada, the music of Tallis and Byrd, the literary
works of Spenser and Shakespeare. We prefer to remain oblivious to the fact that life
at this time was far from ideal for most people — the squalor, the widespread disease,
the social exploitation and the religious persecution of the 16" century do not form a
part of our imaginary reconstructions. This phenomenon is nothing new, for Homer,
looking back probably in the 8" Century BC at what was to him the dim Arcadian
past, sees a gloriously perfect state of affairs, a veritable Golden Age (Keen
1999:242-243). As E.V. Rieu points out in the introduction to his translation of
Homer’s Iliad (1950 [?7]:x1x-XxX):

Every manufactured object that he [Homer] mentions is well and truly
made. A ship is always fast, well benched and seaworthy; a spear 1s stout,
long and sharp, and (we are charmed to note) it is its custom to throw a
long shadow on the ground and also to be ‘wind-fed’ even when resting
In a warrior’s hand; that is to say, it looks back to the time when 1ts shaft
was part of an ash-tree on the windswept mountain-side, or else forward
to the moment when it is going to hurtle through the air. Natural
phenomena such as the rosy-fingered dawn and the ambrosial and
mysterious night are all given adjectives which search out the

quintessence of their quality or beauty. Homer’s men are all noble,
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peerless, brave, wise or characterized by some other excellence; and his
women are all lovely, or at least well-dressed and with hair beautifully

done.

It 1s hardly necessary to emphasise that the Greece that Homer talks about (which we

now know to be the Bronze Age Mycenacan civilisation) was not, in reality, the

heroic utopia where every object and person existed as its perfect Platonic prototype.

The work of Ventris and Chadwick, the decipherers of the Mycenaean Linear B
script, reveals instead a group of people who were more preoccupied with the
singularly mundane activities of accounting and keeping records of every
conceivable item, from fire-tongs to tripod cauldrons, than contending with each

other and with the gods in the manner that Homer portrays them (Chadwick
1958:101-133).

1.1 Uses of the Past

According to the 19" Century theorist and writer John Ruskin, the architecture of an
age is its most visible legacy to the future — in fact, he refers to architecture as the
Lamp of Memory (Ruskin 1989 [1880]:178). It comes as no great surprise, 1n the
light of the foregoing discussion, that future generations often wish to brighten the
feeble flame of the original lamp and to give it a shiny polish that it never possessed
in reality. The fact remains that people throughout the ages have looked back at a
sanitised version of the architecture of the past to lend validity to their own
Interpretations of what the built environment should be like (and by extension, what
society should be like). This has been the case from Vitruvius in the 1% century AD
idealising the architecture of Classical Greece in his Ten Books of Architecture, to Le
Corbuster and his simplistic analyses of the Parthenon and the Cathedral of Notre
Dame put forward in his Vers une Architecture (Towards a New Architecture) of
1923 (Le Corbusier 1986 [1931]:69-83). It is difficult to pinpoint the reasons for this
extreme interest in identifying with, deriving legitimacy from and recreating an
idealised past, but it may have something to do with the consciousness of our own

impermanence in both the personal and societal contexts — unable to free ourselves
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S P e

Kig 1.1 Interior of a Cistern near Castel Gandoljfo.,

by Giovanni Batista Piranesi, 1764 (from Anon.1988)

from the constraints of our own age, we project ourselves onto a putative continuity
in an attempt to adopt a spurious sort of immortality. It also provides a partial
explanation for our fascination with ruins, and why many architects during the last
few centuries, from Piranesi and Fuseli in the 18" and 19" centuries to Lebbeus
Woods in the 20", have demonstrated a morbid desire to illustrate buildings in a

rumed form (Fig. 1.1). As Harbison (1991:99) notes:

Feelings about decadence are some of the most twisted and interesting n
all culture, and by our taste for ruins we affirms our belief in decadence,
our half-voluntary imprisonment in it. Ruins are models or heralds of the
disintegrating mind and collapsing principles of the age after the end ot
stable beliet, the halt-loved companions of post-religious man haunted by

ghosts of faith.

From this point of view, by recreating a lost historic building, either in our

14



imaginations or in a more concrete form, we are in effect resurrecting something that

was dead, and not only are we giving it back the life it once had, we are in fact, by
idealising the original, giving it back the life it should have had. This attitude
towards the architectural past is exemplified by the work of Sir Jeffrey Wyatville,
who was active in England in the early 19" century, ‘improving’ and ‘perfecting’

original medieval buildings by giving them all manner of sham Gothic features
(Davey 19935:13).

There are also a number of very practical reasons for attempting to reconstruct the

architecture of the past. Many ancient buildings have fallen into such a state of
disrepair that i1t can often be almost impossible to piece together their original
appearance from what 1s visible today. Many other buildings have disappeared
altogether, so the archaeologist or building historian finds himself restricted to using
a few random excavation finds and pieces of documentary or iconographic evidence
to piece together what is largely an inferential view with many gaps and conjectures.
It is convenient in such cases to create a simulation of the building in order to place

the evidence in context, and to be able to visualise and examine various hypotheses

about what the original structure may have looked like or may have been used for in
the past. In addition to providing a tool to test hypotheses, reconstructions are also a

means to present any discoveries that might have been made during the research.

Interest in ancient buildings is by no means restricted to the academic sphere, for
there is an ever-increasing public demand for access to historic sites in the form of
‘heritage tourism’. This phenomenon has become especially prominent over the last
few decades, so much so that heritage management is a extremely important political
issue. Presenting historic buildings to a lay audience, however, can be a difficult
matter for a number of reasons. Firstly, the vast majority of historic buildings and
sites are extremely fragile and susceptible to physical or atmospheric vanations. It 1s
therefore not difficult to imagine that uncontrolled access by large numbers of
visitors could be extremely harmful and even disastrous to the building fabric.

Indeed, visitor access to a number of important historic sites, such as some of the

more 1mportant Egyptian tombs, has been restricted or stopped altogether for this
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very reason. In addition to the danger posed to the fabric, there 1s also a possible
danger to the visitor in some sites in the form of unstable buildings, and it 1s clearly
not good practice to do extensive stabilisation work and alter the character of the
remains. The entire question of visitor access is a difficult matter — many sites are
dependent on the funds generated by the public for their maintenance, but then they
are paradoxically destroyed by their putative sources of funding. The provision of
reconstructions in a museum environment i1s part of a possible solution to this

problem, for the members of the public are thus kept off the original fabric, and they

also have the more satisfying experience of seeing the building as it may have
originally appeared instead being forced to conjure up mental images (the ethical

implications of this approach are discussed in the remainder of this Chapter).

1.2 Can the Past be Reconstructed?

It is worth asking the question as to whether the past can ever be known 1n an
objective manner, and if so, whether this knowledge can be effectively
communicated to a lay public. This issue is all the more relevant in the case of
architectural reconstruction from physical or documentary remains, for a non- or
partially-existent building is unable to speak for itself: it is nothing but an incomplete
framework that must be filled in with various conjectures in a time and culture
different from when the building was created and used. Even with the best of
intentions, therefore, the final version owes as much to the person doing the
reconstructing as to the original structure. So, is the pursuit of historical accuracy a

worthwhile, possible or credible aim?

1.2.1 The Unknowable Past

We all have nostalgic tendencies, and we enjoy trying to imagine what the past was
like, and moreover, we tend to place ourselves in the past that we have created.
Whether it is the archaeologist, politician, educator or any other person with an
interest 1n the past, we have our own vision of it, and by extension, what the present

and the future should be. Thus, in the final analysis, we are not necessarily
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reconstructing something that actually existed; what we are doing instead is

constructing an 1deal which probably never existed, using various facts, experiences,

fantasies and conjectures as building blocks. This i1s explained by Stone and Planel
(1999:1-2):

The past in fact cannot be re-constructed as it actually happened, but

rather it is continually constructed by individuals or groups who, for

whatever reason, choose to interact with 1t. Those constructing such pasts
work within their own particular frameworks created by their own social
position and mores — 1n our own case, essentially the Western scientific
tradition. It 1s a particular characteristic of this tradition as we draw to the
end of the millennium that most adherents believe it to be crucial to those
producing such ‘constructed pasts’ accept that they are working within
their own ethnocentric and intellectual frameworks, for to do otherwise
confers a spurious legitimacy on their view of the past that can all too

frequently be passed on as fact to those for whom the interpretation is

intended.

It is interesting to note that the reconstructed past often has more to do with the
goals, fears and pressures of the present. The current popularity of television
programmes with historical and archaeological themes is a good example of this
phenomenon. Stone and Planel (1999:4) comment on the public response to the BBC
fly-on-the-wall documentary programme, Living in the Past, which broadcast the
trials and tribulations of a group of ordinary people who “lived in wattle and daub
houses, dressed in ‘authentic’ iron age costumes and supposedly lived oft food that

they had grown and prepared themselves.” They write:

It is almost certain that the wide interest shown in the programme was
not only based on the scientific aspects of the experiment, but also on the
social dynamics of the group living under those conditions. This interest
in the social aspects of the past is very important and is identified in a

growing body of archaeological opinion that has come to recognize that
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interest 1n the past and the ways in which we choose to project the past

are very much rooted in the concerns of the present.

Given that much of the public interest i1s in the everyday social and inter-personal

aspects of the past, it is the responsibility of those with a professional interest in to
ensure that the presentation is not exaggerated or otherwise sensationalised 1n order

to attract attention and give added impact.
1.2.2 Analogies and Multiple Interpretations

The principal way 1n which experts attempt to reconstruct the past is by drawing
analogies between what 1s unknown and what is known, or rather, what is thought to

be known. As Sabloff (1987:156) explains, with special reference to Pre-Columbian

Mesoamerica:

A simple analogy may be used by an archaeologist when, for example, he
or she interprets a single row of stones in the shape of a rectangle, with a
stone-lined burned area inside the rectangle, as the remains of a house
originally made of wood. The archaeologist is using the similarity in a
few aspects between the archaeological remains and modern houses

made of perishable materials as a warrant to project the other aspects of

the modern houses onto the archaeological record.
He goes on to highlight the dangers of this approach as follows (Sabloff 1987:158):

There is an inherent danger with the use of analogy in that, over time, the
speculativeness of the approach may be lost so that the analogy becomes
an accepted fact. Instead of the original “x might be interpreted as y on
the basis of a particular analogy,” archaeologists begin to say “x is y.”
The oniginal analogy is forgotten. In some instances the equation x=y
may seem quite reasonable. A series of connected furrows next to a site

clearly were irrigation canals, or two parallel rectangular buildings must
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have been a ball court. Such situations helped advance the situation

whereby interpretation became fact, and as this change in usage spread
from “safe” inferences to more problematical ones potential variability

was often overlooked.

It 1s thus fundamentally important on the part of the academic that the notion of an
un-knowable past is acknowledged, and that the existence of multiple interpretations
leading to differing original scenarios i1s accepted both by academics and by the
public. This issue becomes especially significant, and indeed highly problematic,
when we take into account the fact that it 1s common to interpret and communicate

ideas about the past using images, both two- and three-dimensional. This dilemma 1s

explained by Sommer (1999:166):

In a scholarly discussion, it is not only possible, but indeed necessary for
the sake of scientific honesty, to try to set aside all private fantasies and
implicit assumptions transferred from daily experience that form our
notions of what the past was ‘really’ like. Yet without the use of 1mages,
no presentation of the past is possible. There are no value-free means of
presentation. Even, for example, a classical museum exhibit, a glass case
filled with various pots, with labels saying ‘pot, clay, height 12 cm, late
second quarter of the third century’ and the like, conveys a picture,
presents a message. The message is: ‘This is science!” It preserves the
hegemony of those who are allowed to select the objects to put in the
glass cases, who put labels on objects and claim that they confer

knowledge.

It is therefore evident that there can be no such thing as a definitive reconstruction of
the past, architectural or otherwise. Indeed, any attempt to do so 1s likely to become
an exercise in architectural misinformation and audience manipulation. Every
reconstruction, even the most academically rigorous, is informed by extraneous
phenomena which necessarily influence the way in which the original data is

obtained, nterpreted and communicated; in another time and place the same
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evidence would invariably be reconstructed in a different manner. Consequently,

Sommer (1999:166) argues against presentation of images of the past altogether,

citing the reason that “all images are false™:

They [images of the past] are too easily consumed, uncritically accepted,
believed in. Following the argument of a well known German art critic
... . in order to criticize a book, you have to at least read it, but a picture
is assessed at a single glance, without further perusal, simply taken in at

face value ... Reconstructions are treated in the same way.

Now this would indeed be a serious problem if the ultimate aim of an architectural
reconstruction was to uncover absolute dogmas, but this 1s not, or rather should not

be, the primary objective of such a project. According to Keen (1999:243).

[A reconstruction], whether its purpose is ‘legitimate’ — in other words
concerned with authenticity — or ‘frivolous’, has a useful role if it

simulates an interest in the reality of the past. If that process leads the
student to recognize the difference between what we imagine we know
and what we can legitimately expect to know from the evidence, it will

have been worthwhile.

This approach provides a solution to the dilemma of historical accuracy and
credibility. Architectural reconstructions are created, therefore, not to be an
authoritative recreation of an essentially unknowable past, but rather to query what
we think we know, and in the process to admit to the possibility of alternative

interpretations that have not hitherto been considered.

1.3  Objectives and Ethics

It was mentioned at the start of the current discussion that there 1s a widespread need
to identify with the architecture of the past, and to see the present as an unbroken

continuation of it. We have also noted that perceptions of the past are often more an
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Fig. 1.2 Reconstruction of Stonehenge, 1575, author unidentified

(from Witcombe, undated)

indication of the present than the era which is being examined. In the majority of
cases, these imaginary visions perform the role of harmless entertainment, as in the
case of the paintings and movies described above. There are other situations,
however, when the past is reconstituted in such a way as to be either baseless.
misleading, dangerous, or sometimes all three. This becomes especially problematic
when political, regional and national interests lie at the source of the reconstruction
project, and it is therefore vitally important to address the ethical dimension of the

entire practice of architectural reconstruction.

[.3.1 Cultural Identity

The architectural past has been, and continues to be, a political and ideological
playground of sorts, where historical images are manipulated to further the agendas

of all manner of regional, national and international authorities. While the
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Fig. 1.3 Inigo Jones’ Stonehenge Restored, 1655 (from Tavernor 1996)

preservation of historic architecture is no doubt of vital importance, 1t is rather more
debatable whether this should be carried out as the means of essentially creating a
cultural identity. More often than not in such cases, the innocent preservation of the
existing past rather surreptitiously turns into the highly-politicised ‘re’-construction

of an imagined past, with, as we shall see, rather less than desirable results.

The Neolithic monument of Stonehenge was the subject for some of the earliest
architectural reconstructions 1in Great Britain, such as the portrayal of ‘Stonhing’ by
an unidentified H.F. dating to 1575, which shows the structure in an
uncompromisingly rustic light, crudely built and peopled with spear-carrying half-
naked savages, completely in line with the notions of prehistoric barbarism that were

current at the time (Fig. 1.2). Inigo Jones, the first of the English Palladians and the
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father of Classical architecture in Great Britain, puts forward a radically different
interpretation of Stonehenge in his reconstruction of 1655, entitled ‘Stonehenge
Restored’ (Fig. 1.3): strongly influenced by his love of all things classical and unable
to credit what he considered the uncivilised population of pre-Roman Britain with
such a vast and precisely conceived monument, he proceeded to identify Stonehenge

as a Roman temple in spite of 1ts utter dissimilarity with any surviving Roman

temples. As Tavernor (1996:150-151) explains:

He had no textual evidence to suggest that it was designed in this way,

and his inspiration was remote and secondary; the diagrams by Palladio
after Vitruvius, and texts on ancient symbolism. Nonetheless he was still
able to convince the Court of James I, which commissioned the study,
that Stonehenge was a Roman temple and had not been built by the
Druids as was previously (and most commonly) assumed. The
geometrical underlay he had revealed was proof, he argued, of Britain’s
great Roman past, to which the Stuarts were the natural heirs ... This is

one of the foremost examples of a design analysis being appropriated for
some ideological and political end, and it highlights the dangers of

constructing theories based on wishful thinking, or opinion, alone.

With the opening up of the Near East in the aftermath of Napoleon’s Egyptian
campaign of 1798-1801 and the independence of Greece from Turkish rule in 1832,
scholars were no longer limited to using second-hand documentary evidence,
sometimes of antique vintage in itself, and piecing together scenarios from widely
disparate sources and wild conjectures — they could visit the ancient sites and see the
surviving fabric for themselves. Having said that, this situation did not immediately
translate into a more rigorous approach to architectural reconstruction, for there was
still a tendency among many scholars to use historic data to conform with and
further their own preconceived notions of the past. The demands of Nationalism and
Romanticism often subsumed any genuine attempts at addressing ancient
civilisations and their remains on impartial terms. This, combined with the

development of the notion of the heritage site/museum aimed at the general
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layperson (who demanded entertainment in the form of easily-digestible education),
led to the creation of many highly idealistic and historically inaccurate architectural

reconstructions, sometimes on top of the original physical ruins.

One of the earliest examples of this practice is the excavation/reconstruction of the
Minoan Palace at Knossos in Crete, carried out by Sir Arthur Evans at the turn of the
20" century (Stone and Planel 1991:2). He was determined that “the Palace should
be presented to the world in a form that not only the archaeologist could appreciate

but so that the even the least imaginative visitor could feel and respond to its

wonder” (Cottrell 1953:154). This was a noble aim, no doubt, but it was also one
that resulted in the use of vast quantities of reinforced concrete to create fake
Minoan architectural elements. The Palace of Minos was among the first steps 1n the
path that eventually led to the highly ideological and utterly misleading historical
fantasies created in Germany under the influence of the Nazi regime such as the
open air museum at Oerlinghausen, touted at the time as “A Germanic farmstead

from the first century” (Schmidt 1999:148-150):

The buildings in the Oerlinghausen museum presented a compelling
illustration of the image of German racial superiority
(Herrenmenschentum). There was the house of the leader (¥ iihrer), with
a high quality interior. The furniture was crafted from massive beach or
oak timber, bearskins adorned the walls and weapons hung within easy
reach over the leader’s bedstead. The furnishing was a crude mix,
combining everything from second-century BC Celtic cauldron fittings to
seventh-century furniture from the Alemannic cemetery of Oberflacht. In
addition, there were chests, of a form developed in the medieval period,

decorated with swastikas.

In the aftermath of the of the Second World War, this monstrous fantasy met with an
ignominious end when it was sold off to a carpenter who dismantled it to re-use the

timber, in what, according to Schmidt (1999:150) “was, 1n itself, a kind of de-

Nazification.”
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What 1s most disturbing about this sort of myth-making is not only the underlying
architectural and historical falsehoods that are being communicated to a naive
public, but rather the use of a constructed past to lend authority to state policies
which in any normal society would be considered utterly outrageous. Although Post-
war architectural reconstructions have not on the whole been as blatantly misleading
as the example described above, there is still a perceived need in political circles to
sensationalise the past in order to justify their points of view. In addition,
architectural reconstructions continue to offer a means of emphasising political,
national and communal identities, as exemplified by the former Iraqi Ba'athist
regime's recent fanciful rebuilding of Babylon (which, incidentally, destroyed some

of the original remains). As Blockley (1999:18) points out:

The restoration of Babylon the Great, Mother of Harlots is seen as a
potent symbol. Every fiftieth brick bears the stamp ‘restored in the era of
Sadaam [sic]’, in imitation of Nebuchadnessar [sic], who stamped bricks
with his own name during his restoration of Babylon in 600 BC ...
Sadaam [sic] fabricated these highly emotive symbols of the past to

imply the re-emergence of the old Mesopotamia as a world force.

Van Schalwyk (1999:280), in his description of the modern reconstruction of the
Zulu royal kraal at oNdini in post-apartheid South Africa, describes an approach that
is not as crudely ideological as the examples mentioned above, but one that 1s

nevertheless driven by the objective of making a politico-nationalistic statement:

The reconstruction at oNdini has also come to embody and extremely
strong sense of ‘political place’ in its perceived marking of lost Zulu
sovereignty and the colonial and subsequent subjugation of its people. Its
establishment as a monument in the early 1980s, seen against the internal
liberation politics and the wrestling with apartheid structures in the
region, was thus also a strong political statement: one of the assertion of

Zulu primacy in the province, and a recognition of the role of the
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traditional leadership and the institution of umNdlunkulu (royal house).

It is evident form the examples mentioned above that architectural reconstructions
carried out with primarily ideological aims result in mere caricatures of what
probably existed in reality. Although it is difficult to know anything as absolute fact,
we can be fairly sure that 1* century German farmers did not in all probability own
medieval furniture emblazoned with Nazi-party swastikas. This sort of manipulatory
attitude towards the past invariably meets with derision from serious academics, but
if in the process the general public is being fed with such outrageously false images
of its history, a fair amount of damage 1s still being done. Moreover, the fact that
ideological reconstructions are often carried out in non- or pseudo-democratic

societies where there is little or no scope for open debate on what 1s presented,

makes this approach not only misleading but potentially dangerous.

1.3.2 Architectural Theory

While reconstructions like Oerlinghausen and oNdini are attempts to manipulate the
perceptions of the general public towards the past, it has been just as common to
employ imaginative architectural reconstructions to appeal to the architectural

profession in an attempt to correct a perceived ‘loss of way’.

The romantic concept of the ‘noble savage’ — man unencumbered by the trappings of
so-called civilisation — came into prominence in the mid-18" century, particularly in
association with the early writings of the Swiss-born French philosopher Jean-
Jacques Rousseau. It was essentially a political and social theory, but had
widespread architectural implications, of which the most influential example was
perhaps the conjectural ‘primitive hut’ of the French cleric Abbé (Marc-Antoine)
Laugier (Fig. 1.4). Contained within his Essai sur [’Architecture (Essay on
Architecture), it is in effect an attempt to imaginatively hypothesise the prototypical
hut that was supposed to lie at the origin of all architecture (Groat and Wang
2002:82). Although the hut 1s in itself implausibly idealised and harks back to a

primitivist Golden Age of sorts, the entire project must be viewed, not necessarily as
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Fig. 1.4 Laugier’s primitive hut (from Groat and Wang 2002)

a piece of historical or archaeological research, but rather as a polemic in reaction to
what Laugier considered the ostentation and superficiality of the Baroque and
Rococo styles of his own time, a sort of architectural rappel a ['ordre. This entire
attitude was encapsulated in Laugier’s proto-Primitivist credo: “7Tenons-nous au
simple et au naturel” (Fitch 1998:20). Although 1t lacks much in the way of
archaeological credibility, Laugier’s hut, with its notions of purity and simplicity,
was hugely influential in shaping the architectonic ideas of the period, and was
reflected in the work of Ledoux, Gilly and Boullée in late 18" century France.
ultimately reaching its apotheosis in the work of Karl Friedrich Schinkel in early 19"
century Prussia. Particularly significant was Laugier’s insistence on a simple Greek

idiom as opposed to a more elaborate Roman one; as Kostof points out (1985:560):

Without knowing much about real Greek buildings, Laugier advocated a

return to simple Greek architecture when simple structural logic had
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dictated the form. The Roman contribution had been not so much an
improvement but a deceptive elaboration of the principles of statics.
Laugier condemned the use of pilasters, arched openings, and pillars, and
considered broken pediments, spiral columns, the projection and
recession of entablatures, the entire stock-in-trade of Baroque
architecture, as intolerable abuses. Free-standing, load-bearing columns
and the straight entablatures that brnidged them — these were the essence

of good architecture.

This type of thinking was a contributing factor to creation of pro-Roman and pro-
Greek camps among architectural practitioners of the time, which in turn led to the
destruction of the unity of the Classical orders that had been largely unquestioned
since the Renaissance. And if the entire Classical canon was open to debate, what

was there to prevent the adoption of an entirely different idiom, such as the Gothic?

Attempts at employing a Gothic idiom of sorts had become fairly widespread in
northern Europe towards the early 19"-century, especially where ecclesiastical
buildings and medievalist follies were concerned. It remained in a fringe interest,
however, and even what was built was usually a mish-mash of random pseudo-
medieval details applied to what were essentially Classical buildings in conception
and construction, a style that is commonly derided with the term Gothick. In 1836,
however, the British Gothicist A.W.N. Pugin published a pamphlet entitled
Contrasts, which was essentially a polemic calling for the reinstatement of scholarly
Gothic architecture in place of the prevalent Classicism of his time (Fig. 1.5). In a
burst of enthusiasm following his recent conversion to Catholicism, Pugin argued
that the Gothic was the only true Christian style, and objected to the pagan ongins of
Classicism. The pamphlet featured ridiculously idealistic and grossly maccurate
representations of an imaginary medieval architecture and society set against
illustrations of 19" century society at its meanest, most commercial and, not
surprisingly, most Classical (Davey 1995:15). Indeed, Pugin’s message was that
society and its architecture were inextricably linked: adopt a Christian way of

building, and with 1t will automatically come a Christian society, and vice versa. In

28



Fig. 1.5 Pugin’s Contrasts (from Davey 1995)

spite of the naivety and utopianism of much of his writings and work, Pugin and his
reconstructions had enough influence to contribute to the Gothic Revival becoming a

. ~ . P " - {[ |
major force in the British architectural scene of the 197 century.

Both Laugier’s hut and Pugin's medieval paradise provide instances of the



A PRIMITIVE TEMPLE

Fig. 1.6 Le Corbusier’s primitive temple (from Le Corbusier 1986 [1931])

iconographic representation of an idealised past being used as a vehicle to comment
on, and frame a reaction to, the architectural status quo, and that with great success
in terms of influence in these two cases. This practice started to gradually lose its
impact in the early 20" century with a shift of emphasis in architectural theory:
writers on the whole were no longer interested in validating their points of view
primarily by appealing to a mythical past, but rather by calling up images of an
equally mythical future. For example, the conjectural representations of futuristic
cities produced between the turn of the 20™ century and the First World War by
Antonio Sant’Elia are certainly as idealistic in their utopianism as anything produced
by Pugin, yet in the prevailing theoretical climate of the time, it was such
representations that were most influential in forming the architectural 1deals of the
Modernists that held sway for much of the century. It is interesting, nevertheless,
that the Le Corbusier (1986 [1931]:69) still felt the need to concoct a description of

‘primitive man’ erecting his tent as a validation of his discourse on the so-called new

architecture of the 1920s:

Primitive man has brought his chariot to a stop, he decides that he shall
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be his native soil. He chooses a glade, he cuts down the trees which are
too close, he levels the earth around ; he opens up the road which will
carry him to the river or to those of his tribe whom he has just left ; he
drives in the stakes which are to steady his tent. He surrounds the tent
with a palisade 1n which he arranges a doorway. The road is as straight as
he can manage it with his implements, his arms and his time. The pegs of
his tent describe a square, a hexagon or an octagon. The palisade forms a
rectangle whose four angles are equal. The door of his hut is on the axis

of the enclosure — and the door of the enclosure faces exactly the door of

the hut.

This description continues on to depict the erection of a temple, on similarly
orthogonal and symmetrical principles (Fig. 1.6). By presenting this appeal to the
ideal of the primordial dwelling, Le Corbusier is in fact very close 1n spirit to

Laugier some 170 years before him.
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2

Practical and Historical Background

We are for the most part familiar with the Western tradition of recorded history and
so-called scientific archacology, a tradition that sees the past as L.P Hartley did
when he pointed out that “the past 1s a foreign country, they do things differently
there.” This compartmentalising attitude 1s the way in which much of architectural
history perceived as well — all one has to do to obtain proof of this is to glance at the
chapter headings of any of the number of modern publications on the subject. Within
the context of this way of thinking, any attempt to reconstruct the past is seen as
futile, and worse, morally bankrupt, and no doubt there is some validity to this point
of view in light of the discussion in Chapter 1. The proliferation of museums and
historical re-enactment centres of varying merit, along with the veritable flood of
television programmes with historical themes attests to the fact that, for many
people, experiencing the past is not too dissimilar from visiting a foreign country.

This may be contrasted with societies where the past is not perceived in this way,
and where the present is seen as no different from what went before; 1n many such
societies, the idea of preserving ancient architectural fabric would be considered as
outlandish as jealously guarding last week’s leftovers. The author recalls a talk by
the Indian conservationist Vikas Dilawari where it was mentioned that, with respect
to a particular temple, no attempt was made to retain original material — when a
stone was found to be decayed, it was immediately replaced with a new one. The
difference here is that the new stone is seen as being part of the same tradition that
cut and laid the ancient one. A similar approach is exemplified by the Japanese 1dea
of continuous preservation where a building is reconstructed from scratch at specitfic
intervals. For instance, Fitch (1990:85) points out that the “temple complex of Ise

Naiku in Honshu has been replicated every twenty years since the reign of Emperor
Temmu (673-686).” Blockley (1999:21) highlights one of the philosophical

dilemmas of this course of action as follows:

According to Greek legend, Theseus’ galley was preserved by the
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Athenians for many years. Over time, as the old timber was gradually

removed and replaced with new, the question of whether it was still the

same ship arose. Was it the authentic ship? If not, when did it cease to

be?

On the whole, however, these are attitudes that seem alien in the West today, with its
concepts of discrete historical periods and zeitgeist. The observations that are made
in this study are therefore purely restricted to this Western tradition, and do not

necessarily apply where a different way of thinking is pre-eminent.

2.1 Representation Techniques

There are a number of ways in which the architecture of the past can be represented,
ranging from images, models and textual descriptions to full-size reconstructions of
archaeological sites. We are mainly concerned in this discussion with the ways in
which this task can be accomplished using two- and three-dimensional
representations; we shall restrict ourselves to the non-computerised methodologies
for the moment, and examine the digital techniques in due course. For the sake of
clarity we shall categorise these techniques into two-dimensional images, scale
models and full-size reconstructions. That said, these terms are in fact open to debate,
since, strictly speaking, all representational methods are in fact images of one sort or
another. In addition, as we have seen in Chapter 1, there are those who would quite
vociferously argue that there is no such thing as a historical reconstruction, that there
can only be entirely new constructions based on our understanding of, and attitudes

towards, the past.

2.1.1 Two-dimensional Images

Two-dimensional 1mages — that is to say, representations of buildings or
environments on a flat surface such as paper, or more recently, video and computer
screens — have a long history of use in the illustration of architectural

reconstructions, with an entire system of conventions built up around them. The
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Kig. 2.1 Ideal View of the City of Athens, by Leo von Klenze, 1846
(from Stamp and McKinstry 1994)

form of image that is most commonly employed for this purpose 1s the perspective,
although other types of projection, such as orthographic and axonometric, are used
with lesser frequency as well. Perspective projections are often, and erroneously,
referred to as ‘three-dimensional’ images — the fact that this 1s not that case 1s

pointed out by Egerton and Hall (1999:179), who note that a true three-dimensional

representation of an object is in fact a physical model of it, not a paper-based 1image.

The use of images to communicate reconstructed impressions of ancient buildings
dates back at least as far as the Renaissance. Early reconstruction images were
carried out with religious or polemical motives, or indeed as exercises of the artist’s
imagination to form the backdrop to a pictured event. Towards the early 19" century,
however, following a spate of archaeological discovering and the consequent rise in
interest 1n all things ancient, we see the beginnings of a more erudite approach to the
visualisation of the buildings of antiquity (Fig. 2.1). The art historical aspects of

architectural reconstruction will be examined in fuller detail in the second part of this
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chapter.

Sketch perspectives can be executed in a relatively short time, and do not require
much in the way of material or indeed skill to give a general impression of what a
building or environment may have looked like in the past. The inherent lack of
accuracy of a sketch can be exploited to communicate a sense of uncertainty about
what 1s being illustrated. At the other end of the scale, even a carefully rendered,
accurately constructed perspective is relatively easy to produce, and can be highly
informative and evocative. Whereas a sketchy line implies a certain level of doubt,
precise execution, on the other hand, can give the impression that the illustration is
based on absolute underlying knowledge, and as a consequence archaeological artists
have long resorted to the use of such devices as wisps of smoke, clouds and clumps
of foliage to conceal areas of uncertain interpretation (Miller and Richards 1995:20).
Indeed, one of the great advantages of this technique is that the artist has at his or her
disposal a continuum of precision that can be employed to portray varying levels of

probability, and thus give the appropriate degree of realism to the illustration.

Images, however, are severely limited in that it is not possible to accurately represent
the full spatial qualities of a three-dimensional object on a two-dimensional surface.
A further and just as serious failing of paper-based illustration is that the viewer 1s
invariably restricted to a single viewpoint chosen by the artist — if further views are
required, it is necessary to construct them from scratch, with the attendant waste of
labour and time, and also increasing the likelihood of introducing discrepancies
between the individual illustrations. It is also a concern that once a perspective
image has been produced it is notoriously difficult to work back from it and extract
dimensional information, and so if this aspect of a represented building 1s to be
covered, a series of true-to-scale orthographic projections would need to be carried
out as well. As a consequence, a complete architectural reconstruction of a building
would necessarily have to consist of a series of illustrations from different

viewpoints and at different scales, a requirement that is practical only in research and

academic situations.

35



2.1.2 Scale Models

Scale models have the advantage of being able to condense a large physical area into
a smaller space without any loss of three-dimensionality, and thus are a more
realistic method of representation than the two-dimensional images mentioned above
(Fig. 2.2). A turther advantage of a model is that the view is not restricted to a
certain position, as with a perspective, but that it can be displayed so as to be viewed
from a variety of angles. The fact that the viewer may walk around the model and
examine the relationship of parts allows for a dynamic experience, which, at least in
the case of an archacological presentation, 1s something to be desired. Actual
materials may be used in the construction of the model to provide added reahism and

provide tactile features, and lighting effects can be replicated with a high level of

faithfulness.

In spite of their many advantages over perspective images, physical scale models do
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Fig. 2.2 Physical model of Ancient Rome
(from Forte and Silliotti 1997)
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have a number of distinct shortcomings. Firstly, it can often be difficult to obtain a
view out of a model, for the simple reason that the viewer cannot fit inside, and in
this respect, there 1s a limit to their versatility. While this problem can be remedied
by the construction of small models without a fixed base that can be picked up by the
viewer and rotated to the appropriate viewpoint, a more effective solution involves

the use of an endoscope and camera (Terlingen and Engelbregt 1996:41). This

allows views to be taken from within the model, but is cumbersome and suitable
only in research contexts. Models also generally tend to be too large to allow for
convenient portability. A final concern is that their scale, necessarily smaller than the

original object, places restrictions on the level of detail that can be represented. This

1s discussed by Ryan (1996:96):

For example, the 1:250 scale model of the city of Rome in the time of
Constantine I at the Museo della Civiltd Romana is perhaps one of the
largest and most impressive models of its type. It embodies considerable
structural detail and provides a clear impression of the spatial
relationships between the buildings and the landscape. The scale of the
model precludes much known decorative detail and there are few

attempts to model interior spaces.

In addition to their role as presentation tools in museums, scale models also have a
long history of use as research tools. The fact that they are inherently three-
dimensional means that it is possible, with a model, to simulate and examine
characteristics of a building that would simply not be possible with two-dimensional
images alone. This is particularly relevant where the structural or spatial
characteristics of a building are being researched. In such cases, it 1s not usually
necessary to model the building in full detail in its entirety, but rather to focus on the
area under examination, which can then be simulated at a large scale. In addition, by

constructing the model in a modular way, it is possible to iteratively alter the

representation as new evidence becomes available.

In the final analysis, the use of scale reconstruction models represents a highly
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versatile and complete method of testing and presenting theories about the
architecture of the past. A constant problem with any method of presentation is that
of how to avoid giving the impression of objectivity, and it is not difficult, by
varying the level of detail of a model, to imbue it with a sense of uncertainty.
Unfortunately, though, the vast majority of models are usually found in museums
and other heritage centres, where the main aim is to draw in as many visitors as
possible with highly realistic and spectacular reconstructions. This issue is perhaps
more important in the case of models than of two-dimensional drawings, for as we
will see shortly, there seems to be a direct correlation between the expense and

complexity of a representation and its percetved level of credibility.

2.1.3  Full-Size Reconstructions

It was mentioned that one of the main failings of reconstruction models 1s that their
small scale prevents the incorporation of high levels of detail. One way of dealing
with this problem is to model the reconstruction at full size. It is obvious that this
approach is feasible only where fairly small self-contained buildings are concerned —
it is inconceivable that anything on an urban scale could be represented in this way.
The advantage, however, is that the viewer is free to walk around and inside the
building, appreciate light and materiality in a dynamic and even tactile manner and
thus get a very real impression of the interpretation that is being put forward,
although such constructions can be difficult to alter once completed. One of the
rather less desirable attributes of full size reconstruction is that they are liable to
have a spurious sense of authority and accuracy, even more so than drawings and

scale models. As Blockley (1999:15) points out:

Certainly these monumental creations at actual size are more impressive
than two-dimensional artists impressions and therefore, presumably,
appear more credible to the visitor. If large sums of money and effort
have been 1nvested 1n an interpretation which passes the test of durability

and longevity 1t 1s more likely to be viewed as authentic.
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Fig. 2.3 Reconstruction of the Ishtar Gate, Museum of the Ancient Orient, Berlin

(from Forte and Silliott1 1997)

There is considerable debate as to whether full size reconstructions should be carried
out on top of the remains of the original structure, or in an off-site location such as a
museum or visitor centre, and also, whether the reconstruction should be composed
of original excavated material or not. The practice of creating full-size
reconstructions in an off-site location is obviously not damaging to archaeological
remains, provided, of course, that the original fabric is not recycled. It 1s evident that
only very large and well-funded museums and heritage bodies could afford to carry

out this sort of reconstruction. One well known and indeed early example is the
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replica of the Ishtar Gate of Babylon found in Berlin’s Musuem of the Ancient

Orient, a structure that does reuse a significant amount of material from the

archaeological site, and due to incomplete excavation, varies somewhat in size from

the original structure (Fig. 2.3).

As far as in situ reconstruction 1s concerned, Blockley (1999:16) comments on the

approach in the following terms:

One alarming consequence of in sifu reconstruction is the impact of
visitor erosion of the site and damage to the surviving deposits. It is quite
incredible that Scheduled Monument Consent was granted by English
Heritage (the national body for advising government on the protection of
archaeological sites) for the development of the in situ reconstruction at
Stansted Mountfichet Castle ... While the consent specified that the
reconstructed timber palisades should be set on a framework placed on
top of the surviving earthwork so as not to damage it, the insertion of
concrete pathways and wooden steps, as well as uncontrolled visitor
access, have led to significant erosion ... In addition, a 2-metre deep
flint-lined pit was dug into the bailey (courtyard) of the castle to create an

‘authentic dungeon.’

It is thus clearly not good archaeological practice to disturb the original fabric of a
historical site by inserting a modern reconstruction of doubtful authenticity and
value. The only situation where this approach may be sanctioned is where a site has
been fully excavated, and where no further original fabric remains. In any case, as
Blockley (1999:22) notes, full size reconstructions juxtaposed with modern buildings
can appear utterly incongruous and surreal — for example, the ‘reconstruction’ of
Stansted Mountfichet Castle mentioned above is approached through and looks over
a disused railway yard. Finally, if the reconstruction has to conform to current

planning and building regulations, its fundamental accuracy 1s very severely brought

into question (Fitch 1990:84).
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2.1.4 Appraisal

It 1s impossible to make a simple value judgement as to which of the foregoing
representation methods is best. Each reconstruction project has its own aims, and the
appropriate method in one case might not necessarily be that in another. For
example, a full-scale replica may perform admirably as a public attraction, but would
very likely be far in excess of requirements in the context of a research project. In
general terms, however, a fully three-dimensional representation is preferable to a
two-dimensional one in that it is possible to form a complete, internally consistent
interpretation, but having said that, there are many instances where a sketch image

may be perfectly adequate for the task in hand.

One point that has already been made is the ability of different techniques to carry
varying impressions of authority — we have seen that this factor relates directly to the
level of time and effort that is perceived to have gone into the creation of the
reconstruction. The techniques also differ in their ability to illustrate uncertainty. For
example, while it is not difficult to create a sketch image, or even a sketch model, it
would be very demanding task indeed to make a sketch full-size replica that does not

look unfinished and unconvincing.
2.2 Architectural Reconstruction and Art

It is not unreasonable to assume that iconographic portrayals of the architectural past
have been carried out for as long as pictorial space has been represented, certainly so
in Western Art. One of the main reasons for this phenomenon, and for its marked
absence in any of the many other artistic traditions in the world, 1s that the primary
source of subject matter for Western iconography, certainly until the Enlightenment
in the 18" century, was the Bible (particularly the Gospels that deal with the life of
Christ), a source that is inherently historic. Although the early examples of Biblical
iconography do not represent individuals inhabiting architectural, or indeed any
other type of definite pictorial space but rather “floating” on a nondescripts flat plane,

by the early 14™ century Giotto, in such paintings as the Confirmation of St. F rancis,
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Kig. 2.4 The Confirmation of St. Francis, by Giotto, ca. 1325 (from Kemp 1990)

was placing his characters within a pseudo-perspectival built environment (Kemp
1990:8-9) (Fig. 2.4). What i1s also interesting 1s that the architectural past represented
in many of these paintings is virtually indistinguishable from the present in which
the artists lived. We see Biblical characters wearing medieval dress and mhabiting
medieval streets, squares and palaces. Indeed, it seems as if the artists were not fully
aware of the huge temporal gulf separating them from the past that they were
attempting to portray. This lack of interest in historical accuracy 1s perhaps an
indication of the objective of such paintings as the Confirmation. They were
intended, not necessarily as objects of devotion per se, but certainly as mnstigators of
a religious state of mind — the main focus 1s the person of Christ and the event being
portrayed, not the surrounding buildings or the environment in which the action 1s
taking place. All the architectural details are merely a sort of set dressing to create
the stage for the main event, and furthermore, historical accuracy was neither asked
for by the patron nor provided by the painter. It is highly unlikely that the artist could
have attempted an accurate architectural reconstruction even if he had so wished.

since he would not have had any reliable sources on which to base his conjectures.
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Fig. 2.5 The Flagellation of Christ, by Piero della Francesca, 1469
(from Kemp 1990)

2.2.1 The Renaissance

The invention of accurate linear perspective in the early 15" century by the
Florentine architect Filippo Brunelleschi (Kemp 1990:12-13), and 1ts subsequent
codification by Leon Battista Alberti in his small book ot 1435, On Painting (or, De
Pictura, to give it its original Latin title), gave painters the necessary tools to
illustrate precisely measurable spaces in place of the improvised and rather ad hoc
constructions that had hitherto been the norm. Fundamental to the idea of the
Renaissance was the attempt to recreate what were perceived to be the lost glories of
Antiquity, and more specifically, those of Ancient Rome. In opposition to this was
held the immediate past of the Middle Ages, seen largely as an age of ignorance

during which the learning of the ancients was lost (Kostof 1985:403). As Alberti
himself notes (1991 [1436]:34):
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[ used both to marvel and to regret that so many excellent and divine arts
and sciences, which we know from their works and from historical
accounts were possessed 1n great abundance by the talented men of
antiquity, have now disappeared and are almost entirely lost. Painters,
sculptors, architects, musicians, geometers, rhetoricians, augurs and
suchlike distinguished and remarkable intellects, are rarely to be found

these days, and are of little merit.

Kostof (1985:404-405) points out that one of the consequences of this attempt to

resurrect the past was the renewal of the arts, especially painting, architecture and

sculpture, driven on by the newly invented ‘muse’ of linear perspective.

As an example of a typical Renaissance painted reconstruction, let us examine the
Flagellation of Christ by Piero Della Francesca, dating from 1469 (Fig. 2.5).
Something that immediately strikes us is that there is a fundamental difference from,
say, Giotto’s Confirmation, in that there is an attempt to model the architectural past
with as much accuracy as was possible at the time. This interest in historical
accuracy extends only to the architecture that forms the backdrop to the main event —
Piero has clearly made an effort to represent what a Roman city of the period may
have looked like, which, interestingly, corresponds closely to the image of the 1deal
Renaissance city —while the characters in the painting are dressed in clothes more
appropriate to the 15" Century. This selective recognition of the past being different
from the present may be contrasted with the woodcut of Jerusalem found 1n Hartman
Schedel’s Weltchronik (or Chronicle of the World) printed in Nuremberg 1n 1493, a
roughly contemporary representation to that of Piero, but one which continues to
adhere to the older tradition of representing the past (at least the Biblical past) as the
present — 1n fact, in this case, as a sort of pseudo-orientalist fantasy (Fig. 2.6). This
difference may be explained, at least in part, by the fact that the ideals of the
Renaissance which were well established in Italy by the end of the 15™ Century had

yet to take root in areas north of the Alps, and perhaps also by the comparative

dearth of Classical architectural models in Germany and the Low Countries.
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Fig. 2.6 Jerusalem, from Schedel’s Weltchronik, by Mthael Wolgemut and
Hans Pleydenwurftf, 1493 (from Van Den Berg 2001)

Thus, from the Renaissance onwards we start to discern a clear understanding that
the past was architecturally different from the present. A further example of this 1dea
is given in Pieter Bruegel the Elder’s attempt at representing the Biblical Tower of
Babel, described in Genesis 11:1-9, and possibly also by Herodotus (Fig. 2.7).
Leaving aside the question of whether the Tower actually existed, Bruegel in 1563
could not conceivably have had any idea of what it might have looked like, since the
excavations in southern Iraq that uncovered the Sumerian ziggurats — the possible
source of the Tower of Babel account — were yet several centuries away (Cottrell
1957:49-65). Not surprisingly, therefore, his reconstruction bears no resemblance to
a ziggurat, apart from, perhaps, its stepped profile, which can be attributed to
straightforward logic allied with a reading of the textual descriptions. Rather
interestingly, Bruegel’s main source of inspiration seems to have been the 9" century
AD spiral mmaret in Samarra (Fig. 2.8), which he evidently interpreted as the
remains of the tower of Babel. Nevertheless, we see a clear attempt at architectural

reconstruction based on what were thought to be the archaeological remains of the
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Fig. 2.7 The Tower of Babel, by Pieter Bruegel the Elder, 1563

(from Grossman, undated)

structure, with some of the missing information being sourced from ancient literature
(Gibson 2004). This approach of Bruegel’s becomes all the more unique when his
Tower is compared with a typical pre-Renaissance representation of the same
structure. such as that in the Bedford Book of Hours (1423), which shows 1t as a

Gothic building, though, very interestingly, one of a spiral form (Fig. 2.9).

The Tower of Babel continued to be of enduring interest as a subject for imaginative
reconstruction, and even in Bruegel's day there existed numerous representations of
it, so much so that art historians argue for the existence ot a Babel School during the
late 16" and early 17th centuries. These paintings are all highly similar to the
representation discussed above n that the tower 1s shown as a spiral structure with
arched openings. This characteristic was further elaborated by the Jesuit priest and
polymath Athanasius Kircher, who, in his reconstruction of the Turris Babel dating

from 1679, showed a structure with a double spiral at its base, but which is on the
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Fig 2.8 Spiral minaret, Samarra (from Fig 2.9 Tower of Babel, 1423 (trom

The Threat to World Heritage 2003 ) The Virtual Babel Encyclopaedia)

whole taller and thinner than the one postulated by Bruegel and his contemporaries

(Fig. 2.10). This notion of a spiral tower formed a sort of myth n itself which

continued well into the 19" century, as evidenced by Gustav Doré’s hypothetical

illustration of the structure in an edition of the Bible from 1866 (Fig. 2.11).
2.2.2 The Art of Archaeology

The 19" century saw a fundamental shift in the public and academic perception of
the past, caused principally by the development of what we would recognise today as
scientific archaeology in the place of the makeshift antiquarianism of the preceding
centuries. The early archaeologists, with their crude and destructive techniques,
nevertheless managed to make spectacular discoveries that captured the public
imagination of the time: the Minoan civilisation of Crete, the ancient Assyrians of
present-day Iraq, and quite possibly the greatest archaeological event of the century,

the discovery of the supposed sites of Troy and Mycenae described in Homer' s epics
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Kig 2.10 Athanasius Kircher’s Turris Fig 2.11 Tower of Babel, by Gustav
Babel, 1679 (from Virtual Babel) Doré. 1866 (from Virtual Babel)

by Heinrich Schliemann in the 1870s and 1880s (Cottrell 1953:126-142: Cottrell
1957:11-22: Wood 1996:34-73). These achievements, which were preceded by the
long-awaited decipherment of the ancient Egyptian hieroglyphic script by Jean-
Francois Champollion in 1822 (Calvet 1996:249-253), opened up an entirely new
world to the eyes, not only of scholars, but also of an inquisitive public. Indeed,
Johnston (1991:31) argues that “the popular excitement generated by ongoing
archaeological triumphs in the second half of the century can be regarded as

corresponding to our generation’s enthusiasm for the conquest of space.”

[t was not long before artists were feeding off the public enthusiasm for all things
ancient. Some of the most spectacular pictorial representations of historic events and
settings are found in the apocalyptic visions of a Biblical Mesopotamia produced by
John Martin (also known as ‘Mad Martin’). His paintings, with such evocative titles
as The Fall of Babylon and Belshazzar’s Feast, generally featured monumental

expanses of columned halls and furiously stormy skies that threaten to engulf the
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Fig. 2.12 Belshazzar's Feast, by John Martin, 1821
(from Stamp and McKinstry 1994)

tiny human figures that populate the buildings (Stamp 1994:67) (Fig. 2.12). Indeed,
towards the end of the 19" century a group of British painters known as the
Classicists (or the Olympians) specialised in producing rather sanitised
representations of the ancient civilisations of Greece and Rome to huge public
acclaim. so much so that one of their number, Frederic Leighton, later Lord
Leighton, managed to obtain a peerage for himself on the strength of his paintings. It
IS necessary to emphasise, though, that artists like Leighton were not archaeological
illustrators by any means; they were merely catering to the public obsession with the
past by producing representations with historic themes and settings, with historical

accuracy being of no real importance (Asleson 1999:67).

One particular painter of this school, however, stands out from the rest. Sir Lawrence
Alma-Tadema was an Anglophile Dutch émigré who arrived in Great Britain in his
mid-30s, and who, after a brief dalliance with medieval subjects, decided to devote

himself almost exclusively to the representation of scenes from ancient Greece
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Fig. 2.13 Tibullus at Delia’s House, by Lawrence Alma-Tadema, 1866

(from Lovett and Johnston 1991)

Rome, and to a lesser extent, Egypt. His highly polished images of a cosy and
intimate ancient domestic life were extremely attractive to the art-loving public of

the time (Fig. 2.13), as explained by Lovett (1991:9):

... His meticulously imagined details of antiquity provide an instructive
view of Victorian society. The carefully researched settings are peopled
with contemporary Britons. His paintings were therefore reassuring to a
bourgeois public that enjoyed seeing its lifestyle mirrored in the citizens

of ancient Rome.

The series of paintings Alma-Tadema executed during a prolific period between
1865 and 1870 included scenes based on reconstructions of actual Pompeian villa
interiors. Alma-Tadema’s architectural reconstructions were almost universally
admired, and his facility in painting realistic marble textures, usually featured in

conjunction with glowing Mediterranean skies and seas, was held in special regard



Indeed, Alma-Tadema’s work was so convincing that he was invited to lecture to the
Royal Institute of British Architects in 1907, choosing as his topic the persistence of

Classicism and the supposed reflection of ancient Rome in the British Empire.

Mention has already been made of the largely 20" century phenomenon of heritage
tourism, with its imperative to open up historical sites and buildings to the public.
We have also noted that, although some of the consequences of this course of action
have hardly contributed to the preservation of original fabric, the use of

reconstruction images and models in a museum environment at some distance from

the building itself can help to prevent the most severe sort of damage. The use of
archaeologically informed but attractive reconstruction images was pioneered in
Great Britain in the immediate Post-war decades, and the entire practice is largely
due to the influence of two men: Lord Molson, the Minister of Works at the time,
and Alan Sorrell, an artist with a casual interest in archaeology (Stempel 1983:18-
21). The legacy of Sorrell remains extremely influential to this day, and 1t 1s worth

looking at his output in greater detail.

Alan Sorrell’s involvement with the Ministry of Works started in 1956, when he was
commissioned to carry out a reconstruction of Hadrian’s Wall for public exhibition.
The Ministry’s policy until this time was to avoid using reconstruction 1mages at
heritage sites, principally in order to avoid the controversy about historical accuracy
and realism, and also not to give the impression of supporting a single interpretation
where others would be equally plausible. Instead, what was usually done was to
make comparisons between a ruined building and an existing one so as to give a
general idea of what the ruins might have looked like in the past. This was found to
be impossible in the case of Hadrian’s Wall, a structure that is unique in Great
Britain. Sorrell’s reconstruction of the Wall, carried out in consultation with
architects, archaeologists and historians, made no claims to absolute accuracy but
was obviously scientifically-based and drew from historic iconography, such as the
reliefs on Trajan’s Column in Rome. Lord Molson was so impressed by Sorrell’s
work that he not only insisted that this procedure be followed in all future

reconstruction images of monuments, but he also fielded questions on the subject in
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Fig. 2.14 Reconstruction of Conisbrough Castle by Alan Sorrell, 1960

(from Conisbrough Castle web pages 2005)

the House of Commons in an attempt to convince sceptics of the validity of this
approach. As a result, between 1956 and his death in 1974, Sorrell was mvolved in
the creation of reconstruction images of seventy historical monuments throughout
the country, and in many ways work and that of his colleagues represents the

apotheosis of the tradition of archaeological art (Fig. 2.14).
......j A-l()\‘f.t’_’,\' H”(! 71L’/L"\'[-.\'!'()H

The early decades of the 20" century witnessed the arrival of a radically different
form of visual presentation to anything seen before: the motion picture. The earliest
examples of this art were mere curiosities and usually contained nothing more than
short vignettes of relatively mundane events like galloping horses and trains pulling
Into stations, but before long the new film-makers were creating Increasingly
impressive productions geared towards public entertamment. It is interesting that

films with historical themes were extremely popular in the in the early and middle
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Fig. 2.15 Still from The Ten Commandments (1956) (from TViilm 2004)

parts of the 20™ Century, and the works of such directors as Cecil B. DeMille and
David W. Griffith are especially notable in this respect. Films like Gritfith’s
Intolerance (1916) and DeMille’s The Ten Commandments (1956) (Fig. 2.15), with
their vast imaginative reconstructions of ancient Babylon and Egypt, made up for
their lack of historical accuracy by sheer extravagance. In this respect, i1t 1s worth
emphasising that the motion picture sets necessitated the physical three-dimensional
reconstruction of the environment that was being represented, in strong contrast to
the two-dimensional portrayals carried out by the Victorian archaeological painters.
This of course demanded a higher level of intimacy with the subject matter on the

part of the set designer, and also an interest in historical subjects from the cinema-

going public to justify the enormous cost of building sets in the first place.

Historical epics remained a staple of the cinema until well into the 1960s, when a
waning public interest 1n the past was replaced, as Johnston (1991:31) points out,
with an equally intense fascination with an imaginary (and usually utopian) future.

Stanley Kubrick, for example, found himself moving in the space of a few years
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Fig. 2.16 Still from Gladiator (2000) (from Toby’s Film Stills 2002)

from the ancient Rome of Spartacus (1960) to the futuristic societies of 2001: A
Space Odyssey (1968) and A Clockwork Orange (1971). This 18 not to say that
historical subjects have been altogether abandoned by modern tilm-makers, although
by the 1980s this certainly appeared to be the situation. Film-makers on the whole
found themselves unable to justify the cost of the sets and personnel required in view
of the waning interest in historical subject matter, and as a consequence, many such
films of this period are rather smaller scale dramas which do not attempt to impress
the viewer with their extravagance. Over the last few years, however, the use of
computer graphics has provided a means to create historical environments at a
fraction of the cost of building traditional sets, a phenomenon exploited in such
recent films as Ridley Scott’s Gladiator (2000) (Fig. 2.16) and Wolfgang Petersen’s
Troy (2004). It 1s now possible to create the vast historical built environments
favoured by DeMille and Griffiths and also to have the thousands of extras called for
in historical epics without necessarily having to build gigantic sets or hire armies of

actors. As with the directors of the last century, there is usually little interest in
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historical accuracy, with the fundamental aim being to impress the viewer with
special effects. What we do find is that, although the cinema going public of today is
far less acquainted with Biblical and Classical subjects than that of, say, fifty years

ago, there 1s generally a renewed interest in the spectacle and exoticism of the past.

A closely allied medium to the movies 1s television, with the fundamental difference
that, while the movies in general are purely about entertainment, television usually
takes an interest in educating the general public. Historical topics have continued to

be of enduring interest as subjects for television documentaries and dramas since its

earliest days, but have been somewhat hampered by the fact that television
programme producers cannot command the huge budgets of movie directors, thus
limiting the scale of the reconstructions that can be attempted. As a consequence, the
portrayal of the past has been dealt with in a number of ways, for example:

- Incorporating footage from high—budget films.

- Setting the action in an existing historical building.

- Using small scale action to hint at the event being portrayed.

Again the advent of computer graphics has had a fundamental impact on televised
architectural reconstructions. It is now possible to give a visual impression of, for
example, an ancient Egyptian tomb reconstruction, without having to incur
significant expenses. The quality of such representations is not usually inferior to
that seen in modemn historical movies, for, while a movie might include several hours
of continuous animation, a television programme might not have more than a few
minutes’ worth. One of the most impressive examples of this approach was shown
on the BBC2 programme The Mystery of the Taj Mahal, which postulated that, in
addition to the well known structure in white marble, a second monument 1n black
marble was originally planned on the opposite bank of the River Jamuna, with an

animated sequence being used to give an impression of what this design may have

looked like had 1t been completed.

Holtort (2005), citing a series of surveys carried out in Sweden, the USA and
Canada, points out that television plays a increasingly significant role in exposing

the public to historical themes and issues, and has largely displaced such traditional
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methods of getting to grips with the past as museums and travel. This being so, it is
interesting that one of the major criticisms that has been levelled at televised
historical reconstructions is that it is not uncommon to attempt to win ratings by
employing impressive graphics at the expense of historical fact and educated
discussion. There 1s also concern that simplistic and highly speculative scenarios are
represented as absolute certainties so as to be easily digestible to the average
television viewer who might not have a particularly deep interest in the subject
matter being portrayed. While this 1s undoubtedly true to an extent, the real value of

television 1s not necessarily as a means of disseminating closely argued theories for

the benefit specialists or educated laymen, but rather as a method of reaching out to
members of the public who might not otherwise have been exposed to the subject
matter being presented. In this respect, televised reconstructions are similar to the
drawings of such illustrators as Alan Sorrell, and the challenge to producers 1s to
create a balance between engaging public interest and communicating some 1dea of
the complexity and uncertainty of the past without resorting to journalistic
hyperbole. Unfortunately, the current proliferation of programmes with such

overblown and simplistic titles as Stonehenge: The true story (recently shown on

Channel 5) does little to foster a balanced and educated view of historic architecture

among the viewing public.
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3
Architectural History and Computing

The advent of digital computers in the Post-war period has had an important impact
in almost every area of human endeavour, and architectural practice and research is
no exception. While the application of computers 1n the sciences, engineering and
economics was established fairly early on, their usefulness as architectural tools was

handicapped for a long time by the lack of the proper visual interfaces that are

essential for creating and manipulating graphics. The vacuum tube equipped
machines of the 1950s and the transistorised ones of the following decade were
deficient in the power needed to carry out any substantial graphical work, and so the
early attempts at using computers in architecture were generally restricted to the
quantitative evaluation of building designs, particularly in the area of energy

consumption (Day 1997:39). The situation that was prevalent in the late 1960s 1s
described by Stotz (1968:51):

The graphic CRT’s [cathode ray tubes], which require a small computer
memory, start at about thirty thousand dollars and go up. At present, most
of these machines are seriously lacking in software support from the
manufacturer, particularly in the area of applications. In fact, 1f you get
involved with any graphic display you’re going to have to do a good deal
of programming yourself. Most of these devices are either one-of-a-kind
or are so few in number that there is virtually no graphic language

standardization.
Although computer graphics is a very powerful tool, it has had very little
impact on the practicing architect. One explanation of course 1s just the

expense of the device. Another is the lack of useful programs. But all this
is due 1n large part to the fact that it’s still a very young field.

The situation changed drastically with the development of the silicon chip and the
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high resolution visual display unit in the 1970s. It led not only to a vast increase in
the power of computers, but also to a significant drop in their production and
maintenance costs, and perhaps most importantly, to their becoming more accessible
to the non-specialist. The Apple and IBM personal computers of the late 1970s and
early 1980s started the process of democratising the computer, and soon the graphics
potential of the standard machine was adequate for interactive two- and three-
dimensional work. This, along with the development of commercially available
Computer-aided Design (CAD) software, precipitated a revolution in the
architectural office; the drawing board and its associated paraphernalia were

increasingly replaced by CAD workstations, so much so that today it 1s rare to find
an office that adheres to the old methods (Bertol 1997:43-44). Indeed, by 1990 over
80% of large architectural firms in Great Britain had adopted CAD i1n one form or
another (Day 1997:41).

3.1 Computer-Aided Architectural Simulation

In general terms, data visualisation is the use of computers and the related digital
technologies to “allow visual interpretation of data through the representation,
modelling and display of solids, surfaces, properties and animations, involving the
use of graphics, image processing, computer vision and user interfaces” (Reilly,
1992:147). The importance of this notion is that it allows the coherent and
systematic representation of large volumes of multi-dimensional data. The majority
of computer-generated architectural visualisations are carried out by architectural
firms or by specialist visualisation companies, with the goal of producing
representations of proposed buildings, components or environments for presentation
to clients, the general public or statutory authorities. It is therefore understood that
the representation should highlight the strengths of the proposal and attempt to
conceal flaws or unresolved issues, if there are any. It is not uncommon to use

unrealistic lighting arrangements or to exaggerate the qualities of materials to

produce, what is in effect, a ‘pretty picture’.

Concurrently with the use of digital representation techniques to portray the built
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environment as proposed, computer-literate architectural researchers and

archaeologists adopted the same methods to conjecturally reconstruct vanished
buildings of the past. A cursory glance at the body of literature in the discipline
demonstrates that much of the interest has come from the archaeological, rather than
the architectural, field. The reason for this is difficult to ascertain; it may have
something to do with architects” “infatuation with their own drawings” (Bertol
1997:45), manifested in a reluctance to adopt what are perceived to be less
immediate methods of illustration. What is clear, however, is that as a result of this

situation many virtual reconstructions are aimed at addressing archaeological issues,

sometimes at the expense of architectonic ones. This is explained by Mehta in the

following way (2002:189):

In some cases like the Indus Valley Civilization, there is a great quantity
of accumulated archaeological data and ruins photography on this
architecture, but very little information on theoretical visual
reconstructions. Many sites have never been imaged or modelled in any
way, other than measured plans, elevations and cross sections. Serious
reconstruction pictures, perspective pictures or study models are rare.
This limits our understanding of many important archaeological remains.
Surely architecture offers us an equally important, if not more important,

axis to the anthropology of historical landmarks.

Computer-aided Design tools are used in two separate roles in architectural
representation, a dichotomy that can be summarised, according to Bertol (1997:50),
In two buzzwords: 2-D and 3-D. The 2-D use of CAD is fundamentally the simple
transfer of traditional drawing board procedures into the digital domain, with the
objective of producing plans, sections and elevations much as would be done using a
pen and paper. The translation of a paper drawing into a CAD drawing typically
increases 1ts power several fold. For instance, the amount of data that can be
included in a traditional paper drawing is limited by the concerns of legibility, scale,
viewpoint and the size of the paper. The corresponding CAD drawing has no size

constraints since the virtual drawing board is of unlimited size, and this enables all
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data to be registered at real world scale. Additionally, as Bertol (1997:45) points out,
“while the only editing feature ot manual drafting is the eraser, CAD menus include
very powerful capabilities for manipulating an initial set of graphic entities.” In spite
of all its advantages, however, the straightforward CAD drawing is still an abstract
two-dimensional representation of a three-dimensional object; it suffers in this
respect by being limited to a single viewpoint, requiring the creation of a series of

drawings from scratch if different views are to be portrayed.

A different approach to building visualisation is the use of computer-aided modelling
techniques. The building blocks of the computer model are not mathematically
described two-dimensional objects as with a CAD drawing — lines and circles, for
instance — but full three-dimensional entities such as cubes, cylinders and planes
(this topic will be considered in fuller detail in Chapter 5) . These primitive elements
can be manipulated using Constructive Solid Geometry (CSG) to permit the creation
of unlimited forms from simple constituents, all fully three-dimensional. The array
of tools available to the researcher is enriched by various surface modelling
techniques, such as meshes and spline-based procedures. The fundamental advantage
of digital models over drawings is that they are inherently three dimensional, and
thus permit the extraction of multiple views from a single model with no significant

increase 1n workload.

It is also significant that a drawing, whether manual or electronic, 1s always an
abstract representation of an existing or imaginary real-world object. A digital
model, on the other hand, can be either a representation or a simulation. Groat and

Wang (2002:278) explain the difference as follows:

We use the word representation to denote a fixed image that stands for a
“real” object because the image has measurable qualities that describe
and depict the real thing. By this definition, architectural drawings are
representations. Photographs, the images that much of architectural
education 1s dependent upon, are also representations (although studies of

the efficacy of photographs as “simulations” have been done). To-scale
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Fig. 3.1 Computer-aided sun movement simulation at Stonehenge

(from Forte and Silliott1 1997)

architectural models are representations as well. All these remain
“merely” representational unless they are included in a larger research
program in such a way that the manipulation of specific factors results in
useful data that can be applied back into the real-world context under

study.

For our purposes, simulation occurs when a replication of a real-world
context (or a hypothesized real-world context) contains within it dynamic
interactions that are the result of manipulated factors. These interactions
are reflective of interactions actually occurring in the real world, a
simulation research design is one that is able to collect data on these
interactions for application into the real-world context. Simulation
studies can certainly make use of fixed representations such as drawings,

to-scale models, and photographs. The key, however, is that a controlled
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replication must be defined and that specific data comes out of the

replication.

As an illustration, we may take an artist’s impression of a historic building in which
he casts shadows which correspond exactly to the shadows that would have been cast
when the building was still 1n use. In spite of the skill required to carry out this task,

the artist’s drawing 1s a representation, a snapshot of what is in reality a continuous

event. Now 1f we were to use one of the commercially available software packages
to dynamically visualise the movement of shadows through, say, a single day, what

we would have is a simulation “because it provides real-world information in ways

that yield measurable, and useful, data” (after Groat and Wang 2002:280) (F1g 3.1).

3.2 Evolution of Virtual Architectural Reconstruction

Pioneering work in the computer-aided visualisation of the built heritage in Great
Britain was carried out in the 1980s, usually in the form of collaborations between
archaeologists and computer scientists. Much of the visualisation work was outside
the control of the researcher, simply because the software of the time was so complex
as to be accessible only to experts. In each case the computer scientist acted as the
intermediary between the raw data and the final visualisation, and given that he
frequently had no particular interest of the building being studied, this arrangement
was hardly conducive to any detailed architectural or archaeological analysis. Indeed,
many of the early projects were funded by large corporations such as IBM and Fiat,
who “had cynically targeted archacology as a discipline in which they could gain
public relations points in an area which was politically safe, and at relatively little
cost to them” (Miller and Richards 1995:20). Reilly (1992:147-173), in his seminal
paper on the subject, documents a number of early examples of virtual architectural
reconstruction, and observes that the subject matter was generally Roman or
Romanesque building complexes. He also notes that “a cynic might suggest that the
original grounds for applying advanced modelling techniques to the reconstruction of
ancient remains amounted to little more than an archacological flirtation with an

exotic technology 1n search of a new application, and resulted in mere intellectual
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curiosities” (Reilly 1992:148). However that may be, there is no doubt that some of
these early attempts produced remarkable results with what would today be

considered fairly primitive software and hardware.

A neat summary of the evolution of computer-aided built heritage visualisation is put
forward by Earl and Wheatley (2002:6), who identify three distinct chronological

phases: adoption, examination and critique. They write:

As elsewhere in computing, this has tended to begin with the largely
unconsidered application of a new technique or technology to
archaeological remains. It then moves on through a process of analysis
and reanalysis, until it reaches a kind of equilibrium ... it is at this point
that the problems and benefits inherent in it are understood and research

can develop beyond the ethics and problems of adoption.

Their conclusion is that the discipline is still at a middle stage in its development,
and that the theoretical implications of the techniques are yet to be fully investigated,
in spite of numerous academic demonstrations of their value. It is certainly true that
the full potential of the technology has yet to be exploited by architectural

researchers, as we shall be discussing in due course. Nevertheless, judging by recent

publications in the discipline (Kantner 2000, Strothotte et al 1999), there are signs of
a rigorous evaluation of the place and relevance of computer-aided visualisation
within the context of architectural research, so it is perhaps correct to say that the
evolutionary process is now at the third stage, that of critique, though perhaps not

convincingly so.
3.2.1 Adoption

As an illustration of an early computer-aided built heritage visualisation project, we
can look at the reconstruction of Furness Abbey, carried out by Lancaster University

Archaeological Unit in 1988 in order to produce video sequences of the structure

(Wood and Champan 1992:124-134). Due to the unavailability of specialised
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Fig. 3.2 Wireframe image of Furness Abbey (from Wood et al 1992)

building modelling software, PDMS, a modelling system designed for use with plant

layout and pipework design was used to create a stone-by-stone reconstruction of the

nave and aisles of the Abbey:

To make the piers, for example, one stone was created, and then copied,
and positioned until there were sufficient stones to form the first course.
This course was then copied, the second positioned above it, and so on,

until the whole pier was complete. Advantage was taken of using
PDMS’s special programs (or macros) for producing all of the various
architectural features (piers, arches, windows, aisle responds, vaults,
roofs, parapets etc.). Such ‘elements’ were duplicated by simply copying

and mirroring the appropriate macros, thus saving much inputting time.

This very laborious process is all the more remarkable given the sheer size of the
task. Furthermore, it should be borne in mind that early graphics software did not
necessarlly incorporate a graphical user interface, and it was necessary to mput
dimensions and other object descriptions in code (Reilly 1992:153). The final

product was wireframe rendered, because the software of the time was not capable of
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Fig. 3.3 Particle-traced rendering of Hal Saflieni hypogeum, Malta
(from Chalmers and Stoddart 1996)

the photorealistic standards that are often expected today (Fig. 3.2). It 1s notable that
this project was aimed at testing “the merits, problems and potential relating to the
application of solid modelling techniques to the computer reconstruction of a

complex and detailed historic building” (Wood and Chapman 1992:134), and not
necessarily with testing any hypotheses about the building itself. In other words, we

have yet to start dealing with computer models as simulations of real world

scenarios.

3.2.2 Examination

Chalmers and Stoddart (1996:85-93) document an altogether more advanced

approach to virtual reconstruction. They describe INSITE, a system to aid in the

visualisation of prehistoric temples in Malta, believed to be the oldest free-standing

stone structures anywhere in the world. The emphasis throughout is extreme

photorealism, down to the inclusion of smoke, dust, fog and other environmental
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phenomena which the authors believe might have had a notable effect on the way in
which a site was 1lluminated, and by extension the way in which it could have been
used in the past (Fig. 3.3). Interestingly, Ryan (1996:107), commenting on this
approach, sees the visualisation of atmospheric details not as a means to imbue
computer-generated images with a bogus sense of reality, but rather as a legitimate
method of obscuring areas of uncertain interpretation, much in the same way that
these phenomena were employed by traditional archaeological illustrators like Alan
Sorrell. Nevertheless, what the INSITE project does demonstrate is that researchers
of the historic built environment were no longer restricted to testing the capabilities
of computer systems but were able to start using them in a productive way to test

various architectural and archaeological hypotheses.

3.2.3 Critique

The most recent stage in the evolution of virtual reconstruction is exemplified by
such projects as that described by Vranich (2002:83-94), concerned with the
simulation of human behaviour in the context of a historical reconstruction in the
modern state of Bolivia. The subject for the study, the Pumapunku Temple Complex
in the pre-Columbian city of Tiwanaku (Tihuanaco), was recorded using computer-
aided surveying techniques involving the use of an EDM (electronic distance meter).

The data was transferred to the CAD software with no human intervention, and the

final result was a virtual reconstruction of the temple complex that was far more

accurate than anything that could have been accomplished using traditional
techniques. A series of views are then extracted from the model in order to determine
the possible directions of entry into the complex. This is followed by the conclusion
that the western side is more likely to have contained the entrance, for a number of
reasons that could not have been perceived in any other way but by reconstructing
the structure and by then viewing it dynamically from the perspective of a 1.5 meter
high individual. The final proposition is that the entire temple complex was
conceived in a manner similar to a modern amusement park, “where visitors are
guided through areas with fantastic architecture and personalities, without ever

seeing behind the scenes to the flimsy facades of plywood, plastic, and exposed
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maintenance works” (Vranich 2002:87). It is thus evident that computer modelling
was an invaluable tool 1n the interpretative process, not necessarily to illustrate the
temple complex, but rather to test various ideas about the architecture and throw up

suggestions about the way in which 1t was designed, built and used 1in the past.

3.3 Aims of Virtual Architectural Reconstruction

Kantner (2000), writing from an archaeological perspective, points out that many
virtual modelling projects are embarked on without a clear goal or a vision of the
model’s future use, taking, in his own words, a ‘wouldn’t it be cool if I could do this’
attitude. He emphasises that it is important to consider the purpose of the
reconstruction in order that the model may be designed accordingly, and to ensure
that if any compromises are necessary, that they are the appropriate ones. According
to him, a virtual architectural reconstruction is carried out to satisfy one (or more) of
three fundamental objectives: research, pedagogy or public entertainment. It 1S
interesting that Stone and Planel (1999:4-5) identify these same criteria as the basis

of full-size archaeological construction sites as well.

3.3.1 Research

The virtual reconstruction is an increasingly valuable tool in the arsenal of the
architectural researcher, primarily because it fills in many of the lacunae of
traditional illustration and modelling techniques. A virtual model permits the
researcher to test hypotheses that would not even be considered with, say, a physical
scale model, and obtain perspectives of the structure from what would otherwise be
impossible viewpoints. While this implies a fairly significant research project, Mehta
(2002:184) points out that, “at the very least, the process of creating architectural
models can identify inconsistencies in the actual archaeological data and rectify
incorrect assumptions about the appearance of non-recorded features.” Gifford and

Acuto (2002:96) identify two projects that exemplify the interpretative potential of

virtual reconstruction in an academic context:
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Two particularly interesting (and relevant) recent examples of
visualisation in archaeology come from southern Greece and British
Columbia, Canada. In the first, researchers were able to recreate the 14™
century AD Frankish town of Agios Vasilios in southern Greece ... By
studying their 3D model from the perspective of the surrounding area, the
researchers were able to better understand the forceful and intimidating

role this settlement played in local political relations when it was

originally settled.

In the second example, Philip Peterson and his colleagues created a
detailed 3D model of a pithouse structure from the Keatley Creek site 1n
British Columbia ... By visually integrating spatial data concerning the
distribution of artifacts [sic] across the pithouse floor, the researchers
were able to test ideas about the location of domestic activity areas 1n

relation to ambient sun light inside the structure.

While there can be little doubt of the value of virtual reconstructions in architectural
research, instances of applying these techniques to their full potential are
unfortunately somewhat rare. As we shall be discussing in due course, many
researchers are driven by the need to impress funding bodies and purse-holders who
might not necessarily be convinced of the value of a detailed research project, allied
with the need to persuade them that the process can deliver a seductive, exciting and
profitable product (Boland and Johnson 1996:230). As a result, the objective 1s often
extreme realism, sometimes at the expense of accuracy. That this need not

necessarily be so is emphasised by Kantner (2000):

The modeling of prehistoric architecture to address research questions 1s
obviously concerned with the faithful replication of the archaeological
record. Since the goal 1s to address questions about the past reality,
achieving a completely realistic view of the architecture 1s not important.
It may not be important for the walls to be covered with realistic textures

or for artifacts to be placed on the floor. Exactly what is modeled will be
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determined more by the research agenda than by the goal of creating a

detailed representation of the past.

3.3.2 Pedagogy

Virtual reconstructions can be profitably used as educational tools in architecture and
archaeology. However, the emphasis of a pedagogical reconstruction 1is
fundamentally different from one used as a vehicle for research, 1n that it 1s expected
to be a complete and realistic representation of the subject. This may not always be
feasible given the quality of the archaeological and documentary evidence, which 1n
turn may necessitate a series of conjectural leaps that obscure the factual basis of the

reconstruction. As Kantner (2000) points out:

For example, if no organic remains were identified during excavations,
should baskets or wooden bowls be put in the 3D reconstruction? If they
are not there, then students may be led to believe that such objects were
never used by the prehistoric society in question. The essential problem
is that if the model is a perfect recreation of the archaeological record,

the result may be an austere representation that can mislead students into
thinking that the structure was devoid of household goods. A similar but
perhaps even more important problem is whether or not people should be

included in a model, for their absence dehumanizes the representation of

prehistory.

By using fully detailed virtual reconstructions as a pedagogical tool the educator runs
the risk of undermining the imaginative and interpretative skills of the students,
leaving them unable to visualise what a structure may have looked like based on
archaeological and documentary evidence. As a solution to developing a dependence
on being spoon-fed 1n this way, Kantner (2002) recommends that ready-made virtual
reconstructions be used only at the more advanced stages of the students’ education
At the earlier stages, he considers it more profitable to have the students create their

own reconstructions, using raw archaeological and documentary sources (preferably
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Fig. 3.4 Screenshot from Qin: Tomb of the Middle Kingdom

(from Interview with Luyen Chou, undated)

as multiple interpretation scenarios), with the aim of developing the required skills to

bridge the gap between the physical remains and the virtual reconstruction.

3.3.3 Public Entertainment

Virtual reconstructions are perhaps most often created for the entertainment and
casual education of the general public, and indeed it 1s in this role that they are most
profitable in purely economic terms. Computer games are well known for
incorporating all manner of recreations of historic buildings and environments, some
utterly fanciful, others somewhat more plausible. Kantner (2000) points out as an
example the models presented in the game Qin: Tomb of the Middle Kingdom, which
are reconstructed based on archaeological reality although with a significant number
of unsupportable interpretative leaps (Fig. 3.4). A similar situation can be found in
the reconstructions shown in television programmes on popular history, motion
pictures with historical subjects, and to a certain extent, in the multimedia

presentations used in museums and visitor centres. Although the ultimate value of
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this approach as a vehicle for disseminating objective and balanced information is

debatable, 1t 1s nevertheless necessary to recognise the value of these entertainment-
oriented models as a launching pad for young people to develop an interest in

historic architecture, an interest that can be pursued through a more rigorous study in

later life.

A cursory examination of the Internet inevitably throws up a plethora of virtual
reconstructions of historic architecture, most of which are of limited value as serious
information sources. Many of these reconstructions appear to have been developed
with research or pedagogical aims, and subsequently placed on the Internet, usually
without significant explanatory information, and with the apparent goal of
impressing the casual web-surfer. There 1s generally no mention of the credentials of
the person or body presenting the reconstruction, no identification ot sources and no
attempt to put forward alternative interpretations. This is perhaps indicative of the
way in which web-based information is commonly viewed among academics and
researchers: a sort of inferior alternative to traditional paper-based methods of
information dissemination. In fact, Kanter (2000) argues that “architectural
reconstructions presented on the Internet have the most potential to be both
misrepresented and misinterpreted since so many people with a wide variety of
backgrounds both produce the online materials and view the resulting models.” This
does not negate the fact that the Internet represents a method of publishing
information on a global scale virtually instantaneously, and it would indeed be a pity
if it were to be dismissed by academics and other serious researchers as simply a

source of unrehiable information.

3.4  Objectivity in Computer-Generated Imagery

Although some of the arguments for the use of computer-generated architectural
rec