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ABSTRACT:

The applications of informatics to architecture have become, for professionals, a great tool for managing analytical phases and
project activities but also, for the general public, new ways of communication that may relate directly present, past and future facts.
Museums in historic buildings, their installations and the recent experiences of eco-museums located throughout the territory provide
a privileged experimentation field for technical and digital representation. On the one hand, the safeguarding and the functional
adaptation of buildings use 3D computer graphics models that are real spatially related databases: in them are ordered, viewed and
interpreted the results of archival, artistic-historical, diagnostic, technological-structural studies and the assumption and feasibility of
interventions. On the other hand, the disclosure of things and knowledge linked to collective memory relies on interactive maps and
hypertext systems that provide access to authentic virtual museums; a sort of multimedia extension of the exhibition hall is produced
to an architectural scale, but at landscape scale the result is an instrument of cultural development so far unpublished: works that are
separated in direct perception find in a zenith view of the map a synthetic relation, related both to spatial parameters and temporal
interpretations.

RESUME:

Les applications de la science informatique a I’architecture sont désormais, pour les spécialistes, des instruments irremplacables pour
gérer en méme temps les parties liées a I’analyse et celles du projet; elles sont cependant, pour le grand public, de nouveaux moyens
de communication qui peuvent établir des relations directes entre ce qui se passe en ce moment et ce qui vient de se passer ou qui va
bientdt se passer. Pour les techniques de la représentation numérique, les nouveaux musées réalisés a I’intérieur des batiments
historiques, les expositions et les toutes récentes expériences des “éco-musées”, sont des champs d’expérimentation privilégiés. Pour
la conservation et le changement de fonction des batiments, on utilise des modeles “infographiques” 3D, qui sont de vraies sources
des données rapportées a I’espace, ou peuvent étre ordonnées, consultées et interprétées les recherches d’archives, historiques,
artistiques, diagnostiques, technologiques, constructives, mais aussi les hypothéses sur la faisabilité du projet. En méme temps, la
transmission des données et des éléments liés & la mémoire collective, repose sur des plans interactifs et des systémes hypertextuels
qui donnent accés a de vrais musées virtuels. A I’échelle de I’architecture, on obtient ainsi une espéce d’agrandissement multimédia
de la salle d’exposition, tandis qu’a I’échelle du paysage on a un instrument de valorisation culturelle jusqu’ici inédit: des objets,
autrefois séparés dans la perception directe, ont maintenant, a travers le regard zénithal du plan, la possibilité d’une description
synthétique de leurs relations dans I’espace et dans le temps.

1. INTRODUCTION have three main values: the chance to see the spaces under
unusual and not directly perceptible in the reality points of
The tools of digital representation have profoundly changed the  view; the ability to rebuild and a past view that is no more or
ways of knowledge of historical architecture and have become, could have been; the opportunity to anticipate a future that may
for professionals, an invaluable system to correlate the project  he or the possible alternatives to the not yet realized project.
activities” analytical phases. The major difficulty in the  Not only: interactive multimedia communication means
management of acquired data and the simulation of the  associate representations’ evocative power the explicative one
subsequent choices of action lies, perhaps, in the identification of words.
of applications commercially useful to the needs and timing of  One of the most open to experimentation areas of application
the project might it be oriented to the conservation, reuse or  consists in museum exhibit locations, the objectives of which
general fruition. concern both the functional preservation and adaptation of
The applications of informatics to architecture also enhance the buildings and the upgrade of the forms and content
means of public communication and effectively combine their  transmission, and so the expansion of reachable user typologies:
own products to the images offered by traditional photographic  this applies to different scales of intervention, including the
film techniques. Virtual 3D static and dynamic reconstructions, possibility of a museum functions of the landscape. These
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considerations are the basis of a research wogkagress on
one of the most famous monuments in Trentino anteititory;
from the architectural survey covering some paftthe Thun
castle, the interest has extended to the construaif a 3D
model that could be both comprehensive support tfer
development of restoration and as a means of corncation
between architecture and the places with whicht#éracts. In
the scalar step, from object to context, the virto@del
becomes one of the main components of digital actére
extended to the territorial map; the map, both apping and
hypertext interface, enables a dialogue betweerhiac
iconographic, bibliographic documents and the quanf data
supplied by the array of historical-geographicatis-economic
and aesthetic-naturalistic regional studies.

L = |

Fiure 1. Thun Castle and S. Romediobsa‘nctuary in\Kdiey

2. ARCHITECTONIC MODELS AND DATA BANKS:
THE STUDY-CASE

The Thun Castle is one of the most prestigious techiral
complexes in the Trentino region; its history, Bdkto the
evolution of the noble house of the Counts of Thod elosely
related to the events of the Bishop Principate a@nio, also
concerns the European Habsburg Empire thanks tdigheof
kinship and family and shines today in the impadrtaistorical
and artistic heritage of the castle, to whom angfrcapacity for
tourist attraction and reverb on the cultural textaf the valley
is owed. At first glance the Non Valley shows tlesgenger the
richness and fertility also attested in archivatulbents and in
accordance with which, in the past, the valley \pastected
with special status and privileges by the bishdp&rento. The
valley opens to the west of the Adige Valley, nehe
confluence of the Noce in the Adige river: the miosportant
town is Cles, which stands at the side of the gaeiftcial lake
of Santa Giustina; the mountains slopes are cowsitbdforests
and pastures, hills and valleys are fully planteth vruit and
arable land, the landscape
constructions, crisscrossed by trails and dotteth wincient

Palace, now completed, and to consolidate theveiys and
ramparts, and to allow the opening of the extenets to
visitors.

In 2008, the Superintendents entrusts to the Usiiyeof Trento
the task of producing geometric surveys and themati
representations of parts of the walls and towerthéonorth of
the building in order to acquire the knowledge 13seey to the
project progress; the complex fortified system sunding the
building dates back to the sixteenth century anchasle up of
towers, walls, battlements, ramparts and a moatamade
divided by ten columns of stone and wooden trussésnded
for defence of the northern access and was useegbrcannons
from the weather. The research group investigates t
previously executed topographic and photogrammetric
surveying, develops a 3D geometric and figurativedeh that
includes photo-plans of all external surfaces, geré detailed
survey of the trusses and columns of the porchHferpurpose
of structural consolidation. The topographic polygb lines
made the identification of all the points necesgargefine the
building volumes, the section plans, the walls’ipos and the
collocation of the vaults, and the unification dfetvarious
measure stages possible; the procedures of plane
photogrammetry, applied to available prospectsghawvided
useful digital photo-plans for the figurative comfgbn of the
geometric model but also for the design of waltuess and of
the construction tracks, the deterioration and ssigialteration
“mapping”, the stratigraphy reading; finally, trédnal
longimetric survey has allowed the detailed analpiexternal
openings and interior finishing elements and de@ora. All
the data acquired in the survey campaigns conveirgahe
construction of a single digital 3D digital elabtioa, from
which representations of plants and prospectsatest:50 and
1:20 can be exported. The model is designed inhggapumeric
“worksheets”, the name of which makes the contastantly
recognizable: each layer corresponds to a homogenset of
graphic entities organized in a consistent andtfanal manner
both for the identification of the parts as for ghr@duction of
drawings to different scales.

The 3D info-graphic model has the indispensables rof
cornerstone structure of the learning and desigegss and is
configured as a “geometry frame” capable of meediffigrent
needs: first of all, to document with high relidtyil metric and
spatial dimensions and materials of the buildingirdy the
survey; then, to archive the results of diagnostats, in situ or
in laboratory, designed to integrate the archivatadwith
artistic-historical and technological-structural taja then to
assess the feasibility of the intervention and madaiable the
prevision of the reuse and the technological adiaptgroject;
and, lastly, to describe the historical-morpholagivolution of
the castle and simulate its ideal reconstructiorouph the
disappeared construction phases or the predicted nbu

is dotted with histbricarealized interventions, which often are only cleéshed on the

surfaces of the building or marked by abnormal messsof the

environmental goods. The history dates back to Romaglements. The management tools of alphanumerienietion

settlements, but the period of greatest architattigvelopment
is in the Middle Ages when the Thun Castle, Braghesti€a

and their association to vector and raster elemetitsw
converting the CAD model in a real archive of spbtieelated

Coredo Castel, Cles Castel but also the sanctuary of Sgnformation, viewable through easily implementatite time

Romedio or the Assessor buildings of Cles and Coreticch
were the most important legal-administrative centef the
period, were built.

The restoration of the Thun Castle begun in the fir&l-90s,
with the ownership transferral to the Autonomouevitrce of
Trento; the Superintendence for Architectural Heyit makes a
preliminary planimetric survey campaign showing @fe
complex with the dual aim of launching the recovprgject’s
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tabs; the experimentally developed database isdbasethe
organization and preparation in appropriate didaainats of all

the available information, and is fully anchoredhe geometric
model and is aimed at cataloging, consultation and
interpretation of all results at various analytiGald design
stages; the digital representation confirms it roéfore as a
conceptual rather than material tool, the only able to control
the project of systematic knowledge of the castle.
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Figure 2. Thun Castle: geometrical surveys of external walls
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Figure 4. Layout of the data integrated manageiinethie 3D digital model
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3. MULTISCALAR MODELS AND HYPERTEXTS: A
PROTOTYPE

The destination of the castle to “historical habitation museum”
offers the public the opportunity to benefit from a unique
museum heritage both for the quality of the artistic-historical
supply, including items related to everyday life, and the system
of relations between fortified building and landscape. On this
front the context of the Non Valley offers as many points of
view as many thematic ideas for interpretation and divulgation:
morphological, orographical and catchment aspects of areas of
the territory; the old and new routes and the relative
environmental changes on settlements and business activities;
compact and diffuse settlements, that over time have been
preserved or processed according to not always clear dynamics,
the system of fortified and religious buildings; the network of
sites which still attest to close relations with Thun family; the
natural and artificial elements that emerge in landscape
perception, both today both the one documented by iconography
and historical maps.

At the scale of architecture in general and with reference to the
interior of the Thun Castel in particular, the idea of a virtual
museum that can be visited on-screen is an alternative way to
describe and communicate the things that usually occupy
exhibition rooms, traditionally only set up with illustrated
panels; but the virtual museum is an important media addition
to the real museum, characterized by a remote and from
different reading levels access possibility, depending on the
amount of information handled and the differing needs of the
users.

If this idea of museum is projected beyond the size of the
building and outside of its spaces, the architectural work is
transformed from container to content and becomes part of a
wider system of elements that characterize a whole territory; at
a landscape scale the objectives of conservation and
construction of a historical memory, which can be achieved
maintaining a particular number of physical objects and using
digital representation and hypertext systems, do not change.

The concept of museum expanded to land area is an instrument
of cultural development for an entire living environment, since
it allows to link the events and tracks today visible to the
circumstances and sedimentary materials layers in time: the
various components of the physical and anthropic landscape,
sometimes survived as fragments, find a possible interpretation
and a natural completion in the virtual dimension and the multi-
mediatic story. Not only this: the objects that, in direct
experience of physical places, are perceived as entities
separated from by orographic conformation or difficult routes,
have in a zenith view of the map a chance to be synthetically
described and related, referring both to the spatial parameters
and to time reading keys.

Hypertextual tecniques give an essential contribution to the
realization of the informative system and to data recording,
management and communication that are the base of a virtual
museum. The pages of the hypertext contain both historical and
archival documents and the results of the fieldwork: the link
established between indirect sources and direct sources is one of
the elements that characterizes the informative web-reachable
system and it lets to achieve a closer events comprehension
from the hypertext.
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Figure 5. Conceptual map of the informative system “Val di Non e Castel Thun: geostoria”
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The meaning of this fact-finding operation can benpared to
the sense of ideal buildings models reconstrudiian while 3D
representations of the stages of historical andstcoctive
development conclude an interpretative path thapetigxt
reading produce synthesis always open to changaubecof
changing of the use of virtual data/objects whole.

The experimental work of hyper-textual construci®based on
the reorganization and cataloging of existing doentation, on
drawing up general or punctual lists dependingt@nrhore or
less relevant interest to the knowledge of theleamshd the
valley, on the provision in appropriate digital faats of all the
available information; the latter phase, in patticiensures the
widest possible manipulation of data and precisegration of
texts, images and sounds that, translated into rcahe
language, can represent in combined ways the iraftoom
traditionally associated with different media.

The manipulability is one of three major innovasdntroduced
by hypertext systems in the communication procéssly, it
recognizes the change in size, shape and coloudatd;
secondly, the multimediality, allowing instead tiertwining
of different codes of expression used in a dynamid
combined way; ultimately, the interactivity, thadpéicitly alters
the information given in the communication procefpending
on the choices made by users and that may causystem to
adapt the type of transmitted data to the demarfdsh®
recipient.

The hypertext prototype “Non Valley and Thun Castien-
history” is not just manipulatable, multi-mediatiand
interactive, but it is also multi-scalar: at theigas territorial,
urban and architectural levels, it makes informatavailable
through two search options, one assigned to a gmplructure
that allows the extraction of data from a map, #mel other
contained in a
interpretations.
The system interface is both didactic and evocativeis
planned so that everything is clear and explicil aach step
transition is intelligible, but it also gives spate personal
insight and to a gradual discovery of connectivewnek.
Whereabouts information are organized accordinggaence of
pages/screens linked to the landscape map thatsppe the
beginning: in this way it is possible to investigaach building
of house system, fortified architecture system aeligious
architecture one; on the other side, the wholethefatically
grouped data like geographic and historical contéshous
people, artworks, archival documents and materidtuce
objects become accessible by the correspondingrbutiose
show all workable researces.

4. CONCLUSIONS

The tools of communication have been and will akvdye
factors in the transformation of thought, cultumed asociety;
today’s digital technologies make obsolete trad#lopatterns
of vertical transmission of information, in favoof circular or

its graphic interface, is to use territory as agaaof interaction
between the user and the information, free movenfietd
within the great amount of digital data. Hypertefers the user
a mapping, which refers to the contents of a playsiality but,
simultaneously, offers itself as a container for daital
environment; the landscape so becomes the themaulbiple
logical paths, while the map is the graphic indeat tleads to
the discovery of the different levels of data byame of
dynamic consultation gestures.

The “Non Valley and Thun Castle: geo-history” stefnogn an
attempt to interpolate the ideas of virtual museamd digital
library: the first intended as a set of informat&sutions that
give the possibility of an increase in reality, #econd viewed
as the union of an electronic catalog and the entiatwork.
The physical environment has resulted in an interawirtual
environment that is, in equal measure, the exbibitf reality
and the list of its resources.

The objective of the study is to link data, arcttiree and places
spread out in the landscape, to then retrieve thegording to a
variety of strategies, but with the logic of thaveler who wants
to establish a strong contact with the explore@ctfnd tries to
understand all its implications.

The realized prototype shows that, like so mangio#xamples
available on the network, the relations that dgvddetween us
and multimedia communication systems, generatecagtink
between cognitive and perceptual process: this mehat
through multimedia, dynamic approach to knowledgd the
sensorial solicitation, educational processes andtural
systems in force in contemporary society can betahddressed;
but to do this, telematic techniques of knowledgadmission
must be used within a specific intellectual attgutb achieve
educational environments resulted from a

the multi-media text, in fact, not only is a protuof
informational application but has the legitimacytbé&oretical
object.
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