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Abstract

The existing layout of Ahhichatragarh fort was created in the 12th century in the ancient city of
Nagaur, one of the first Muslim strongholds in Rajasthan, Northern India.

The fort has been heavily altered over the centuries. The 25-year project for its rehabilitation (and still
in progress), has involved the training of many artisans adhering to principles of minimum intervention.
At the same time, several capacity building programmes were implemented in order to increase also
the skills of professionals and experts of the conservation field.

In this framework, in a research path carried out over 5 years, the main focus of the activities has been
the evaluation of technologies to be applied to Indian Cultural Heritage.

The pilot projects and investigations carried out by international teams aimed at identifying functional
methods for the analysis, representation and diagnosis of the architectural heritage of the complex.
The fort requires continuous monitoring and planning of interventions aimed at the preservation of its
historical value. This might be more efficiently accomplished exploiting the advantages offered by new
technologies, such as non-invasive analysis and digital techniques for heritage enhancement, tools
that are not yet functionally integrated in the conservation processes in India.

As required by local partners, the project was based on a wide range of records and it has been able
to produce different research outputs.

Keywords: Technology, Survey, Representation, Digital Techniques, Conservation

1. Introduction

The Ahhichatragarh is the fort of Nagaur, a city in Northwest India, (two hour drive from the famous
“Blue” city of Jodhpur) in the state of Rajasthan, administrative headquarters of Nagaur District.

The fortification complex was located on a caravan route and encompasses over 145.686 Sq. Meters
land with a 1.539 meter long, 12m to 18m high fort wall, circumventing 5 palaces, 48 ancillary
buildings, 5 temples and 2 mosques. The fort itself probably dates back to its earliest form to the 4th
century, when a mud outpost was built at the crossroads of developing trade routes. The mud fort was
then replaced by a stone structure in 1119-21 and later expanded by successive rulers until the mid-
18th century, while the numerous structures and their painted decoration date principally to the reign
of Bakhat Singh (1724-51) (TILLOTSON, 1987). The fort is one of the finest examples of Rajput-
Mughal architecture — but over the years, this large fortified complex of palaces, elaborate gardens,
temples and a mosque had fallen into ruin. Unfortunately after 1947, year of the independence of
India, the fort was used as the office of the district administrator. The gardens were allowed to die,
painted walls were whitewashed, and decayed stonework was left unrepaired, allowing parts to
collapse. (JAIN et al., 2009).

A series of Getty Foundation grants (The Getty Foundation has been a major funder of conservation at
Nagaur since 1993) has enabled the Mehrangarh Museum Trust of Jodhpur to undertake a multi-year
conservation of the fort, using a blend of both traditional building methods developed by local
craftsman and more modern scientific techniques in cooperation with international partners.
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Fig. 1: The Ahhichatragarh fort, heart of the Nagaur city, in Rajasthan state, India

1.2. A precinct within Ahhichatragarh walls: the Ranvas

Ranvas precinct is located at the Western end of the Fort, with its guarded separate entry. This is the
first safety device; many such devices had been subtly built in for royal ladies. Through a small narrow
gate on the North side, an auspicious direction for entrance, one enters in open palanquin court. The
small size of the gate is suggestive of a small mode of transport, the hand carried palanquins. There
would be several screening layers for entry and exit of royal ladies. Only known people were allowed
to enter into the Ranvas area. The plinths in the court are for boarding and alighting the palanquins,
from here onward it is a pedestrian path. The temple of Goddess is located where the first 200 meters
passage is wide. Several small spaces were found: their historic functions are unknown. A turn to the
right, opens into a narrow pathway, which leads to entrances to three Havelis. The end of the path is a
real surprise, a large open space with a semi open pavilion, known as Ranvas Baradari. On the East
there is the Bhakt Sigh Palace, the main complex, with a direct internal entry presumably used by the
king or queens, when they would go to participate in official meetings. On the opposite side there is a
swimming pool built where historically were located bath area or toilets with their drain lines.

Each of this two story havelis have its own hierarchical open, semi-open and enclosed spaces. The
ground floor fagade walls are solid, except for the main door: that was found hidden behind low walls
in 1993. One room and some terraces are on the first floor, with articulated carved stone and alcoves
for lamps, thus making the visual composition as low height, rustic, receding, and meandering look.
The small windows of the outer wall show a view of huge Fort wall, constantly reminding the historical
presence.

Although connected by a common walls, each of the havelis is self-sufficient and independent. A semi-
open pillared veranda is provided for the daytime activities. A single bay of private spaces runs along
both the sides of this veranda on the ground floor: either on East or North side of the private space
there is the open service area that separates the two houses. In the past, toilets must have been
located there, since a drain and a gap for removing night soil were found. The first floor room and
terrace are private and safer. Articulated with jharokhas overlooking the court. Size variation in plan
has occurred because of addition or subtraction of several bays. The construction method is of a
composite nature using columns and walls where semi-open spaces are required, and with infill walls,
where enclosed rooms are required. Construction is in stone masonry with lime mortar. Square Stone
columns sit on base with capitals are non-decorative. Stone beams are supported with arcaded
brackets, and joined with iron clamps (JAIN et al., 2009).

1.3. Conservation work at Ranvas precinct

While adhering to the original function, the Ranvas precinct offered the rich opportunity of reuse
because of its unique position, isolation, as well as proximity to main palaces. It was seen as the
possible revenue generator for the maintenance of main palaces.
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Fig. 2: The Ranvas precinct at Nagaur fort

Conservation and development works were taken up simultaneously to minimize duplication of efforts.
Accommodation for fifty-two people in thirteen double and twenty-six single rooms have been
provided. Common facilities like, lounge (Ranvas Baradari), dining, kitchen, offices, staff quarters, etc.
are placed inside existing structures. New spaces such as swimming pool, some staff quarters,
electric generator, water cleaning plant, drainage and solar plant have been added. One part has been
renewed and re-used as a Museum for a deeper explanation of the whole restoration of the fort.
Conservation works have used wood and stone, old for walls and new for decorative works. Lime and
sand with addition of concoction made with gud (raw sugar), gugal (binding agent) and fanugreek
(methi) formed the mortars. Sculptures recovered from Fortwall are placed in many places. However,
these were done with minimal disturbance to the historic character.

For shared and new common spaces, a historic architectural language was used. The conservation
policy included inserting new infrastructure.

The historic pattern of access was maintained, recreating the notions of sequencing, the gradual
opening up of vistas and heightened emphasis on security.

Work of cleaning, lime soaking, and removal of accretions, structural replacement of stone beams and
brackets was taken up first. Rusted iron clamps were replaced with stainless steel clamps. All stairs
were repaired for equal sized risers, and steel railings are provided. Historical elements, found on the
site such as earthen pots, jalis, alcove features, zharookhas, railings and decorated entrances have
been repaired and restored.

To enhance the historic ambience, shamianas were introduced. Shamianas are the historic temporary
devices for shading in the arid areas. The large pieces of Colorful Rajasthani textiles are hanged over
the open areas of Baradari, terraces, haveli courtyards and in entrance.

Sensitive signage, furnishings, finishes, and knick knacks have enhanced the historic euphoria.
supported by research and experience. This has since been accomplished with sensitive design
considerations, responsive both to the historic values and contemporary needs.

The conservation plan has attempted to revive the Ranvas precinct as a public tourist place. This
architectural monument is put under controlled use, to stop its decay.

To establish its historic distinction both innovative and traditional methods were used in conjunction
(JAIN et al., 2009).
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Fig. 3: An enclosure after conservation works

Even though Mughal authority diminished considerably in the eighteenth and early nineteenth
centuries the place is nowadays of outstanding value since the imperial Mughal architectural style and
taste served as a model for that in developing splinter states (ASHER, 1992).

2. The Technology transfer project

The approach aiming at the integration of traditional management tools and digital tools for
enhancement take into deep consideration also the intangible aspects of this heritage: local traditions,
cultural behaviours, and design processes very often related to local culture and needs (especially in
India). As stated by Yehuda Kalay, Thomas Kvan, Janice Affleck in New Heritage: New Media and
Cultural Heritage “The complement of traditional methods to cultural heritage management has been
augmented with the introduction of digital or new media. [...] Digital media can be utilized for much
more than re-creation or re-presentation of physical entities. It has the capacity to become a tool to
capture both the tangible and intangible essence of cultural heritage and the society that created or
used the sites” (KELAY et al., 2008).

As identified by J.T. Dallen and N. Gyan (DALLEN and GYAN, 2009) one of the most frequent threat
to cultural heritage sites (in Global South Countries) is the lack of management. In this framework
participatory processes and audits with involvement of students and researchers can improve the
knowledge of problems related lack of planning and maintenance. “Recently, digitization has attracted
increasing interest not only in museology and computer science, but also in economics and
managerial literature. Scholars have tried to analyse how technological innovation is reshaping the
role and mission of museums as producers and distributors of cultural content and investigate the new
business model that emerges” (L. LAZZERETTI, A. SARTORI, 2016).

In order to develop conservation practices for ancient buildings, activities such as conferences and
colloquia have been held during time of this research. The training of local staff and related officials in
maintenance procedures has been a key point for the activation of both sensibility and awareness
toward preservation.

In some cases a combination of classroom exercises and on-site demonstrations helped to familiarize
staff with the conservation of modern heritage. In India for instance, audience of these workshops has
been expanded to include students, professionals, teachers, private companies involved in
conservation field. Furthermore Digital and social gaps must be bridged in order to provide access and
added value to citizens. ICT tools provide an incredible opportunity to encourage growth and
prosperity. Digital content and services empowered by broadband communications, both wired and
wireless, could have a significant impact on society. One of the first steps in this direction is to
promote human networking and the exchange of experiences and skills amongst different groups and
communities” (RONCHI, 2008, p. 14).
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These events could be aimed at professionals with the purpose of transferring both practical
competences and contextual analysis. Consultants and researchers involved in conservation field
have been invited to present their analytical methodology, results and conclusions and to frame their
research so that professionals can place their work within a broader field of study.

As part of this process of public awareness further promotion and dissemination may also be achieved
by publishing articles in specialized journals and presenting papers at academic conferences.

In this framework Indian teachers play a vital part. To make university teachers well versed with
historic buildings there should be more lectures on this topic as well as other activities provided for
better understanding cultural heritage (SRIVASTAVA, 2015). A future step in this field will be the
involvement of local municipalities such as Jodhpur city toward the organization of programmes
planned on short term and long term basis for professionals at every stage or level of education.
Through this study, by several pilot projects that have been carried out since 2013, it was possible to
create awareness about the fundamental conservation principles underlying maintenance by the use
of technologies of historic heritage in India providing an opportunity to formulate methodologies that
were part of the process of learning by doing on site.

Best practices
analysis

Technical - : Validation of toolkit
development Filghprojects and methodology

Training and tools Improving
improvement collaboration

Integrated survey

Joint research papers

Joint workshops / seminars

Cooperation outputs

International publications

Fig. 4: The project methodology and related outputs

3. The pilot projects

As stressed by Karni Singh, in Nagaur Fort, conservation management and practice on historic sites
are strictly connected (SINGH JASOL et al., 2008): it is possible to plan a future for this heritage sites
only by means of a strong work cooperation between architects and planners, in order to define the
best management framework for the future.

This is why the Mehrangarh Museum Trust (KHAWAS AND KULSHRESHTHA, 2017) was established
in 1972 by Maharaja Gaj Singh Il, managing trustee and owner of the Mehrangarh (Jodhpur) and
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Ahhichatragarh (Nagaur) Forts. Since its creation the trust tried to define the best way to conserve
and reuse heritage sites. Approaching the renovation of Nagaur Fort the idea of restoration was
already well established and clear: the Fort should be a place for capacity building actions in the
heritage conservation field. Soon after the first international grant for restoration, series of workshops
were carried out to make on one side the inhabitants and on the other side craftsman aware of what
was happening inside the fort and make them understand the context of conservation.

From the good feedbacks received both from residents, researchers and tudents, Mehrangarh
Museum Trust along with conservators decided to continue the dissemination of these workshops
focused on Cultural Heritage preservation instead of the mere use of it a touristic place having in mind
the words of one of the conservation architects who has been working on the fort, Prof. K. Jain “We
are still grappling with this misplaced notion of beautification of a heritage site in order to satisfy
expectations of visitors who come to the site.” (JAIN, 2017).

Nowadays the experience of workshop continues with students that comes all around the country and
sometimes from abroad and sponsors have increased in number. Directed by the architects and the
engineers of the Trust since 2013 the workshops involved many expert from numerous countries and
with dissimilar views.

3.1. 3D laser scanner and diagnostic survey

One of the first initiatives carried out within this research framework by the DIAPReM research centre
(University of Ferrara Department of Architecture) tried to foster international cooperation and
technology transfer. The survey campaign was based on research and experimentation aimed at
identifying functional methods for the analysis, diagnostics and restoration of Nagaur Fort protected
by the Mehrangarh Museum Trust. The development trend of the Indian sub-continent offers huge
opportunities for investments in protection and enhancement of local cultural heritage, whose potential
has barely begun to be realized. The aim of the project was to promote the enhancement of Indian
cultural heritage, focusing on technologies and methodologies in the field of conservation and
restoration. In this scenario the maintenance of the good state of conservation of Nagaur Fort could be
improved by a holistic approach toward the survey and monitoring.

This might be accomplished in a more efficient workforce, exploiting the advantages offered by new
technologies, such as laser scanners, already known in India, but not yet functionally integrated in the
processes of conservation.

The project has been aiming at the surveying of part of the fort, to test the instrument potential in
acquisition of decorated architectural morphologies and related pathologies of degradation for
conservation purposes.

Fig. 5: Point cloud analyses at Nagaur Fort (credit: DIAPReM centre)
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The involvement of three ltalian private companies, Geogra srl, Digitarca Snc and Giancarlo Maselli
Srl was a key factor for enabling the technology transfer: all the activities were carried out under the
supervision of Indian staff and methodological seminars have been held during the campaign. Also a
group of local conservator attended on field all the scheduled activities of the project in order to
improve their awareness of these technologies. The survey campaign was carried out in ten days and
allowed the collection of data on stones performance and state of conservation and 3D morphologies
of part of the fort.

3.2. Helen Hamlyn workshops “Hands on”

Many workshops have been carried out with the support of important sponsorships: one of the most
durable ones, renewed year by year, is called “Hand on workshop” financed by Helen Hamlyn Trust.
Mrs Hamlyn after having visited the Nagaur fort decided to personally support the initiative funding
part of the restoration works that were completed in 2012 and starting a series of workshops with
students coming from all around the subcontinent and the world. Since then several Monument
Conservation Workshop have been conducted by Prof Minakshi Jain at Nagaur, in association with the
Mehrangarh Museum Trust and Helen Hamlyn Trust. Participants’ background was always various:
they comes from architecture offices or from the very last years of their university path or they were
PhD candidates and researchers taking the workshop as a part of their research activity.

The aim of these workshops is to analyze the possibilities of the spaces of the fort thanks to the
recognition of the ancient use, following the process of adaptive reuse. Participants are asked to
create a visual analysis of the assigned area inside the fort and a bi-dimensional visualization of plans
and elevations (taking into consideration green elements, fort-walls, etc). Then, by means of a SWOT
analysis (developed within the boundaries of the fort not touching the surrounding areas) the
possibilities and main problem of the different buildings are highlighted, and surveyed through a
photographic campaign also in order to identify the potentials of each zone.

Over the past years a big part of the material representation the fort has been updated and
implemented with the creation of booklets of each workshop: inside the booklet architects and the
Trust staff tried to collect the majority of the drawings and the most important photos that illustrated
the output of each workshop. During the last day of every workshop students were also asked to
explain the project to different guests in a one day “workshop-in-workshop”: children from the nearby
villages and schools were invited to take part to this initiative. In this way children were asked to
express their perception of the fort in different ways; for instance during the workshop held in May
2017 the output were uncommonly various: from poems to songs, from drawings to dances. 17
children out of 37 decided to represent the fort as “how it should have been” in the ancient times.
During the restoration process a varieties of conservation and survey methodologies has been
adopted: on one hand the adaptive reuse of some elements coming from other Forts, on the other
hand the re-creation of the external gardens analysing the old paintings that were found during the
restoration of one internal area. This started the interest towards the understanding of the initial shape
of the gardens and the consequential typology of flowers and plants that were part of the fort
landscape in ancient times, before the colonial period (KENAWY, 2016). The process needed a deep
study of the significance of the drawings, because of the differences in the representative techniques
used before the XVIII centuries however, through the comparison between different paintings the
conservation architects found an interesting point of view on the problem on the preservation of green
areas.

Nagaw™
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Fig. 6: recreation of Gardens through old drawings and (on the right) a sketch by students on aggregative points
of the fort and functions (“Hands on Workshop”, November 2017)
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Fig. 7: 360° view of Nagaur Fort developed in may 2017 by students of “Hands on Workshop”.

3.3. Digital tools for Heritage Enhancement

Some innovative representative solutions for Indian cultural heritage were tested in Nagaur Fort by
the staff of the Department of Architecture at Ferrara University. During the past years, digital tools
such as procedures of 360 degree photos with implementation of targets that reconnect directly to the
information were developed. The 360 degree digital tour of the fort was created in the past and it was
called “Eye on Nagaur”: this first experiment, focused the attention of the Trust and conservation
architects on the new possibilities of visualization of the architecture aimed not only at documentation
but also at developing an innovative way of enhancement of the cultural site.

The inclusion of relevant data within the immersive virtual tour environment can aid communication
between a conservator and a building manager and facilitate informed diagnoses (NAPOLITANO et
al.,2018). The proposal of a virtual tour led the staff of the University of Ferrara (DIAPReM Centre)
towards its development in an unusual way: the aim was to create a virtual room inside the other forts
of Maharaja. The main idea of the room was to create a sort of portal able to connect the various forts,
which are very far each other, and make the people aware of the existence of the fort nets in
Rajasthan. The sharing of these information could improve the knowledge on this rich mosaic of
sculpture, temples, and painting that have gone towards the creation of one of the greatest
civilizations of the world (HARLEY, 1986). This output can be improved with interactive settings, sound
effects, captions, links to files in various format as pdf, jpg, etc. The water absent nowadays in the real
environment of the fort could be virtually recreated in its original paths, pools, channels to visualize
how the fort could look like in the past. Within the technological framework it is also important to
highlight the elaboration of digital models by Ferrara University Architecture Department students.
During a one week seminar held in Ferrara the basic survey drawing were taken as references and
pictures of the fort construction were studied in order to identify the materials framework toward the
creation of 3D models. Besides being a strong base for spatial research and study through these
model were also possible to create a virtual reality (VR) model. If the representation needed is a 2D
drawing (plan, section or elevation) the new functionalities offered by the software help the operator
but are no longer enough for a complete description of the object. For this reason the attention is
focused on the creation of parametric and nopn-parametric models inside the BIM process, in order to
be able to assign all the collected information to the represented building (BARAZZETTI et al., 2016).
The key passages of the BIM creation were focused on: acquisition of building data, integration of
other sources of information able to describe the built heritage, definition of reference geometries for
architectural components, development/detailing of the building as 3D digital reconstruction, and
implementation of instruments for the exploitation of the model between preservation and
enhancement. The advantages associated to the approach proposed concern the flexibility of the
adopted instruments, the quality of the results obtained in terms of precision and level of detail, and
the possibility of communication between the developed product and other solutions oriented on the
exploitation of the building through the model.

The final outputs highlighted a strong synergy between building management and valorisation
approaches through the workflow. As identified by Simon Thurley, (THURLEY 2005), this data can be
used by both local public bodies and technical professionals. The field of investigation is nowadays
attracting students, teachers and professionals also in India, and it is increasing the awareness on the
value of ancient architectures.
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Fig. 8: 3D digital images of Nagaur Fort developed by second year studnets of the Department of Architecture at
University of Ferrara during a specific seminar on Indian architecture.

4, Objectives achieved

The research carried out along these 5 years had a good impact on the conservation and
maintenance of historic architecture in India. This ranges from impact on culture, scientific production
and business. Some impacts of the research are already clear, whereas in other cases it might take
time, before the real value becomes apparent. It is not simple to predict the potential benefit or future
outcomes, for sure there was an increase of fundamental understanding of the important role of
maintenance programme through the use of advanced technologies.

For the first time laser scanning technique were applied to a Fort in India, increasing the curiosity
toward this technology and also the involvement of local young researcher in this field of application.
The cooperation with local bodies on activates such as the survey techniques development on historic
Architecture has been crucial in order to start a common path of research that could possibly led to
joint organization of courses for professionals.

Several scientific papers have already been shared with the public in international conferences in a
strong cultural exchange between India and Italy. The continuous effort of activities such as
conferences or simple lectures in both the countries has stressed the importance of the preservation
of Indian cultural heritage (both at tangible and intangible level) and its valorisation. The collected
databases were used by local institutions in order to understand the potentials of each technology and
possible utilization for maintenance purposes.

In terms of business, local enterprises have better understood that cultural heritage could soon
become a possible source of income: laser scanner producer have greatly helped and supported
several activities o this research, and new clients have been attracted thanks to this dissemination.
Probably the most important impact was indeed the capacity of new technologies to attract young
students and researchers: they will be the future professionals in charge of the conservation of this
huge legacy.

On the other hand we have to say that there were difficulties, due to local context constrains: flexibility
was needed in order to solve problems and avoid mistakes. This has shown how the methodology
could be probably applied also to other context, in other Asian countries. It is important to highlight that
the aim of this research was to develop a methodology for maintenance and enhancement of Indian
cultural heritage, so the purpose was not the implementation of new services provided by the
University of Ferrara in this country.

5. Conclusions

The real philosophy behind the implemented activities is the identification of local stakeholders able to
learn and apply contemporary technique in this field. It is important to stress that even if it is not as
accurate as traditional lidar, outputs from 3D dense point cloud generated by photo modelling can fill
the gap between a very time-consuming activity and the traditional use of data in architectural office
during the preliminary phases of a project. Probably photo modelling, especially in high tech countries
such as India will be one of the next frontiers of the architectural, archaeological and urban, survey
(DOCCI et al., 2011). On the other hand an high number of restoration projects have been carried out
by foreign professionals in these countries. But the very particular character of Indian art is set within
its cultural and religious milieu, raising important issues about the profound differences between
Western and Indian ideas of beauty (MITTER, 2011). Western eye wouldn’t be very useful for the
conservation of Indian cultural heritage: there is a strong need of multinational projects able to improve
the capacity of local professionals in heritage preservation and management field. Learning-by-doing
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programmes could take advantage of the crucial mix of western conservation methodologies and local
institutions knowledge. These two factors used at the same time could play a key role in cultural
heritage preservation in many Asian countries thanks to the use of digital technologies.

Bibliographical References
JAIN M., JAIN K., and ARYA M., Architecture of a royal camp, Ahmedabad: AADI Centre, 2009.

TILLOTSON, G. H. R., The Rajput Palaces: The Development of an Architectural Style, 1450-1750,
1st ed. Edition, New Haven: Yale University Press, 1987.

KALAY Y., KVAN T., AFFLECK J., New Heritage: New Media and Cultural Heritage, London:
Routledge Taylor & Francis Group, 2008.

DALLEN J., T.. GYAN N., Cultural heritage and tourism in the developing world: A regional
perspective, London: Routledge Taylor & Francis Group, 2009.

SRIVASTAVA S., A Study of Awareness of Cultural Heritage among the Teachers at University Level,
in Universal Journal of Educational Research 3(5), 2015, p. 336-344, DOI:10.13189/ujer.2015.030505

ASHER C. B., Architecture of Mughal India, Cambridge: Cambridge University Press 1992.

DIAMOND D., GLYNN C., SINGH JASOL K., Garden & Cosmos: The Royal Paintings of Jodhpur,
London: British Museum Press, 2008

JAIN K., Conserving Architecture, Ahmedabad: AADI Centre, 2017.

HARLE J. C., The Art and Architecture of the Indian Subcontinent, London: Penguin Books, 1986.
NAPOLITANO R., SCHERER G., GLISIC B., Virtual tours and informational modeling for conservation
of cultural heritage sites, in Journal of Cultural Heritage Volume 29, January—February 2018, Pages
123-129, Amsterdam: Elsevier, 2018. DOI:10.1016/j.culher.2017.08.007

MITTER P., Indian Art, Oxford: Oford University Press, 2001.

DOCCI, M., FILIPPA, M., & CHIAVONI, E., Metodologie integrate per il rilievo, il disegno, la
modellazione dell’architettura e della citta. Rome: Gangemi, 2011.

SARTORI A., LAZZERETTI L., Digitization of Cultural Heritage and Business Model Innovation:
The Case of the Uffizi Gallery in Florence, in "Il Capitale culturale" Vol. 14, December 2016,
Macerata: eum edizioni universita di macerata, 2016, DOI10.13138/2039-2362/1436

RONCHI, A. M., ECulture: Cultural Content in the Digital Age. Berlin: Springer Berlin Heidelberg, 2008

BARAZZETTI, L., BANFI, F., & BRUMANA, R. Digital Heritage. Progress in Cultural Heritage:
Documentation, Preservation, and Protection (p. 917). Berlin: Springer Berlin Heidelberg, 2016.

THURLEY, S., Into the future. Our stategy for 2005-2010, in: Conservation Bulletin, London: English
Heritage, 2005.

BRUSAPORCI, S., Handbook of Research on Emerging Digital Tools for Architectural Surveying,
Modeling, and Representation, Rome: IGI Global, 2015.

APOLLONIO, F. I., Architettura in 3D: modelli digitali per i sistemi cognitivi, Milano: Bruno Mondadori,
2012.

KENAWY, I., Islamic gardens between restoration and replacement, in “Journal of Architecture, City
and Environment”, (July 2016), proceedings of 2011 International Conference of the Association of
Architecture Schools of Australasia,: Geelong: AASA.

KHAWAS, A. & KULSHRESHTHA, S. The royal family of jodhpur and their efforts in promoting tourism

in marwar - a case study of the mehrangarh museum trust, in “Journal of Services Research, Vol. 16
Issue 2, p. 113-130. 18p, Jodhpur, 2017.

World Heritage and Knowledge | 186



==

ff/ | m uni Tin

b enecon United Nations « UNESCO Chair on Landscape,
knowledge network Educational, Scientificand * Cultural Heritage and Territorial Governance
Cultural Organization + BENECON Research Centre of Competence of
« the Campania Region for Cultural Heritage,
. Ecology and Economy, Naples, Italy

Universita ey
@ degli Studi 5,
@ dellaCampania ierai
Luigi Vanvitelli PE(.H.A%SO Sannio

PATRONED BY

UNIVERSITA DEGLI STUDI DELLA CAMPANIA
LUIGI VANVITELLI

SCUOLA POLITECNICA E DELLE SCIENZE DI BASE

DIPARTIMENTO DI ARCHITETTURA
E DISEGNO INDUSTRIALE

UNIVERSITAT
POLITECNICA
DE VALENCIA

forum UNESCO

UNIVERSITY AND HERITAGE

ULBRIGH

(e l‘l\\\)
Commissione Nazionale \ “"”

" ltaliana per TUNESCO THE US - ITALY FULBRIGHT COMMISSION

Linking Minds Accross Cultures

[(%] UNIFARCO  DOLOMIA

LUCE, VITALITA, RESPIRO

e
e ————
Organizzazione
delle Nazioni Unite
per I'Educazione,
la Scienza e la Cultura

I
r—
——l
s ==
[ — ]
® & 8 0 0000000000000000

L

GAI\IGEl\‘;I‘Iml EDITORE “HL@& WB&MEWMD

INTERNATIONAL



	3633-0 WORLD HERITAGE and KNOWLEDGE - ATTI XVI Forum
	World Heritage and Knowledge
	Abstract
	Fig. 1: the processing of the strategy for the redesign of historic buildings from an initial strategy to the generation of strategic alternatives, passing through the SWOT analysis matrix.
	Fig. 2: the SWOT analysis matrix for the redesign of historic university building stock.
	Fig. 3: schemes related to the interactions between various items in the matrix, from the left to the right: the Strengths that allow better exploiting the Opportunities, the Strengths to be used to defend against Threats, the Weaknesses that could in...
	Bibliographical References
	Abstract
	Acknowledgment
	Bibliographical References
	PCM in the energy redevelopment of social housing
	Fig. 1: Total amount of social housing interventions carried out between the 70s and 80s using industrialized/prefabricated techniques in the provinces of Florence and Prato.
	Figg. 2, 3, 4, 5: The wall-panels and slab-panels. Slab-panel connection in external and internal position,
	Fig. 6: View of the real estate complex.
	Fig. 7: Sequence of blocks in the complex.
	Fig. 8: Plan of the first floor of Block A.
	Figg. 9, 10: North-West and South- West façades.
	Figg. 11, 12: Thermal camera test on the N-W façade and dispersions, thermal gains and energy needs in winter.
	Figg. 13, 14: T variation per hour in central block of the building and average of the hourly temperature in the flats.
	Fig. 15: Comparison table with all insulating materials analyzed.
	Figg. 17, 18: Temperature of PCM applied in the walls exposed to South-East (red) and North-West (blue) in July and August.
	Bibliographical References
	Abstract
	2.4 A new scenario for an historic suburb: the regeneration of Sampierdarena district in Genoa
	The historic urban growth of Genoa, which has always been inextricably linked to its nature as a harbour town, has combined considerable industrial and infrastructural development in the European and Mediterranean context with strong cultural and envi...
	Today, the environmental and architectural values of the Sampierdarena-Campasso-Certosa district are particularly kept alive by the Renaissance villas. These villas, together with the sumptuous buildings mainly constructed along today’s Via Daste and ...
	The unity of this urban heritage was disturbed during the industrialisation of the city, due to chaotic urban growth, which coincided with the annexation of Genoa to the Kingdom of Sardinia. As well as delivering the port, this process made Genoa one ...
	Moreover, during the Fascist period, the hill of San Benigno was stripped for the construction of the port’s infrastructure. This transformation irreversibly changed the relationship between Sampierdarena and the city centre, converting the recreation...
	The post-war period has seen the worsening of urban conditions due to the spontaneous densification of the area, produced by the increasing demand for housing generated by the economic boom. In the 1970s, when manufacturing industry began to relocate ...
	This process has required a series of actions focusing on the recovery of existing building stock, characterised, in large part, by high historical value that is now, however, generally impoverished or unused. At the same time, it requires the reconst...
	To this end, Genoa city council has proposed the Sampierdarena-Campasso-Certosa regeneration Project as part of the “Extraordinary programme for the urban regeneration and suburban safety of metropolitan cities, provincial capitals and the city of Aos...
	The Sampierdarena project, which has grown thanks to a participatory process, has operated in keeping with the definition of a coordinated intervention programme that does not envisage land consumption and involves an area located in an environmentall...
	With this “extraordinary programme”, the national government has selected and founded the project promoted by Genoa city council, which is an implementation of a larger regeneration urban project. This complex project was launched with European funds ...
	These actions are geared towards achieving a general urban rebalancing strategy that involves four fields of application found in the main components of urban regeneration:
	 Public space renewal as an identity-forming urban component, able to define the form of urban structure and contribute to overcoming social problems.
	 Public building stock restoration, including social and educational functions that can lead to revitalisation, improving its formal characteristics in order to preserve historic identity and values.
	 An increase in public equipment, necessary to restore cultural values and promote social inclusion in support of a multi-ethnic city.
	 Improvements in infrastructure, focused on rationalising the complexity of today’s network and supporting a sustainable regeneration process.
	These fields of application are reflected in many integrated actions carried out on all four components.
	They address public space using invasive actions, such as the demolition of the Gallino public library and the former car pound, which will make room for a new public space.
	The regeneration of public building stock of high historical and architectural value that is currently abandoned or in disuse – or in any case scarcely used and suitable for hosting several functions and services – is an action that goes hand-in-hand ...
	Improvements to infrastructure consist in the renovation of the railway next to Campasso railway park, with the construction of public green areas and a cycle path.
	All these improvements, which are closely linked to other actions produced by public and private initiatives such as the building of new road lines and the renovation of the Sampierdarena railway hub, combine to form a complex mosaic that can trigger ...
	The results expected by the project proposal, whose completion is scheduled within five years, are a combination of elements: the overcoming of environmental issues, the restoration of identity-forming and cultural values and the activation of a proce...
	The significance of this case study lies in the partnership between public and private organisations during the project proposal’s design phase, which has permitted the integration of different funds to support the project’s total completion. Another ...
	3. New approaches to urban heritage: a combination of innovation and conservation
	These practices propose that urban heritage be put to use as a “common good” and as the “key component” in fostering a new sustainable city model that can combine the innovation and conservation of urban values and structure through an integrated stra...
	A regeneration strategy that requires:
	 a functional mix that can encourage historical identity towards new production, cultural and social models [18] that merge the modernization of uses and technologies with the continuity of traditions (i.e. cultural and economic activities related to...
	 a public space “porosity” [19] that can “mend” the separate urban areas related to different phases of urban development and transformation, using a structural system where open spaces play, as well, an environmental and social role (i.e. the new ar...
	 a morphological approach [20] [21] to urban fabric that can guide the choice of which elements should be preserved and regenerated, helping to interpret the signs on the urban “palimpsest” [22] as symbolic references and architectural landmarks for ...
	In this framework, the conservation and the valorisation of urban cultural heritage – when associated with consistent functional transformation – can constitute a “flywheel” for regeneration also of the urban contexts in which it is located, by launch...
	Moreover, in line with the concept of urban resilience that is now gaining ground, the main lines of research worth exploring new low-cost participatory planning and management options as well as temporary uses [23] [24], enabling a re-appropriation o...
	Bibliographical References
	[1] EC, Commission Staff Working Document, State Aid Control and Regeneration of Deprived Urban Areas, 2007
	[2] GABRIELLI, Bruno. Il recupero della città esistente. Milano: Etas Libri, 1993
	[3] ANCSA, Carta di Gubbio 1960 and 1990
	[4] GABRIELLI, Bruno. The contribution of ANCSA activities. Ri-Vista Ricerche per la progettazione del paesaggio n.14, 2010, p. 31-35
	[5] GASPARRINI, Carlo. Strategies, rules and projects for the historical city. In The New Master Plan for Rome. RICCI, Laura. ed. Urbanistica n.116, 2001, p. 238-241
	[6] GASPARRINI, Carlo. In the city on the cities. Trento: List, 2015
	[7] http://www.governo.it/sites/governo.it/files/Bando_periferie_urbane.pdf
	[8] MACCHI CASSIA, Cesare. Milano. Nuove centralità. In Centri storici e nuove centralità urbane. STORCHI, Stefano. ARMANNI, Oberdan. eds. Firenze: Alinea, 2010
	[9] COMUNE DI VENEZIA – ISOLA DI MURANO, Variante al Piano Regolatore Generale. Ambito “Ex Conterie”, DGR n.82/1999
	[10] https://portale.comune.venezia.it/filebrowser/download/9796235
	Abstract
	Fig. 2: Schema of the INCEPTION methodology, based on the example of Istituto degli Innocenti by Brunelleschi: from the holistic documentation and data capturing up to semantically enriched 3D models.
	Acknowledgements
	Bibliographical References
	Abstract
	Bibliographical References
	Abstract
	Fig. 1: The six Genoese works by Galeazzo Alessi: the Basilica of Nostra Signora Assunta di Carignano, Villa Cambiaso, Porta del Molo, Grotta Doria, the dome of the Cathedral of San Lorenzo and Villa Sauli in Bisagno.
	Fig. 2: Views of the exterior and of the internal part of the Grotta Doria
	Fig. 3: Interior and entrance to the caves of Villa Durazzo-Groppallo at the Zerbino and Villa Di Negro Rosazza
	Fig. 4-5: Grotta Doria: comparison between analog and digital survey: vault planimetry and longitudinal section
	Fig. 6: Development project of augmented reality applied to the Doria Cave
	Radon mapping of the territory of Samara region of Russia was carried out using program provision developped by Samara state tecnical university and by "Institute of Chemistry and Engineering Ecology" limited liability company. In fig. 1 map of volume...
	Fig. 1:  Map of volume activity of radon in air for the territory of Samara city of Russia
	Fig. 2:  Map of volume activity of radon in air for the territory of shop N10 of "KuibyshevAzot" public joint stock company of Togliatti city of Russia
	The research results described in this paper were received under support of the Russian Ministry of Education and Science according to the Program of State task to Russian Universities, project: "Development of scientific background and of generalized...
	Bibliographical References
	[5] VASILYEV A.V. Method and approaches to the estimation of ecological risks of urban territories. / Safety of Technogenic Environment, Riga Technical University, Riga, Latvia, 2014. № 6. С. 43-46.
	Abstract
	Fig. 4:  Noise Map of the North Industrial Unit Zone of Togliatti City
	Using this software  noise maps of the different towns and zones of Samara region of Russia were developed.  As example dynamic noise map of the North Industrial Unit zone of Togliatti city is shown in fig. 4. taking into account the fact of exceeding...

	Noise maps of the different towns and zones of Samara region of Russia were developed.  As example dynamic noise map of the North Industrial Unit zone of Togliatti city is shown.
	The research results described in this paper were received under support of the Russian Ministry of Education and Science according to the Program of State task to Russian Universities, project: "Development of scientific background and of generalized...
	Bibliographical References
	[6] VASILYEV A.V. Method and approaches to the estimation of ecological risks of urban territories. / Safety of Technogenic Environment, Riga Technical University, Riga, Latvia, 2014. № 6. С. 43-46.
	Abstract
	The research results described in this paper were received under support of the Russian Ministry of Education and Science according to the Program of State task to Russian Universities, project: "Development of scientific background and of generalized...
	Bibliographical References
	Abstract
	Fig. 1: The progressive point of view shifting (diagram by authors).
	Fig. 2: The parallel representative paths of the zenithal territorial representations and of the perspective territorial representations (diagram by authors).
	Fig. 3: The evolution of land survey techniques (images from Geometria Prattica di G. Pommodoro 1603; aerial-photogrammetry survey diagram and a diagram of the Sentinels satellite system).
	Fig. 4: Excerpt from the Rome orthophoto (from: http://cartografia.regione.lazio.it/cartanet/viewer).
	Fig. 5: Excerpt from the Sentinel-2 satellite data, band 1 (coasts and aerosols), false colors visualization of the Rome area (from: https://scihub.copernicus.eu/dhus/#/home).
	Fig. 6: Excerpt from the Regional Technical Charter, Rome (from: http://cartografia.regione.lazio.it/cartanet/viewer).
	Fig. 7: Excerpt of a geoTIFF from satellite land survey of Lazio, Rome area (from: https://earthexplorer.usgs.gov/).
	Fig. 8: Excerpt from the Lazio Region DTM, Rome area, points cloud (from: http://dati.lazio.it/catalog/it/dataset/).
	Fig. 9: The trend in the amount of available territorial information and the accuracy of their measurement (diagrams by authors).
	Fig. 10: The relationship between knowledge, amount of spatial information and information discretization (diagram by authors).
	Bibliographical References
	Abstract
	Bibliographical References
	Abstract
	References
	Abstract
	Fig. 1: main façade, church of San Lorenzo, Mexico City, XVII century.
	Fig. 2: decorative detail of main façade, church of San Cristobal of Puebla, Mexico, XVII century.
	Abstract
	Fig. 2: Georeferencing of the 28 map cadastral sheets of the “Lombardo-Veneto” Cadastre (1853), at scale 1:2,000, and of the “Carta degli Astronomi della Lombardia austriaca” (1791) at scale 1: 86,400 (ASMi), on the current Lombardy Region *shp files.
	Fig. 8: A detail from HeatMap by Strava shows how users tracks correspond to the historical route of “Wool Road”. The color scale shows the level of users tracks. The most frequented routes are represented by the lighter colors.
	Fig. 9: On the left side: 3D visualization - Web GIS interface; On the right: Mobile Application as tool that can contribute to enhance the “Wool Road”.
	Fig. 10: On the left side: QrCode technology can provide additional information about cultural heritage along the “Wool Road”; On the right: Near-field communication can be applied to discover landscape elements on the surroundings.
	Bibliographical References
	Abstract
	Fig. 1: 3D illustration of neural network
	Fig. 2: “Le Double Secret”, 1927 – René Magritte
	Bibliographical References

	paper_96
	INDICE
	Pagina vuota



