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The possibility to create inclusive itineraries, in museums 
or natural and archaeological parks, has led to reflect on the 
processing methods and means necessary to meet this objective. 
The importance of the Italian archaeological heritage is an 
opportunity to reflect on this issue (Vescovo 1996; Monzeglio 
2004) as we have done, even recently, during the conference 
‘Accessit’ (Angelaccio, Sarti, Poesini 2013).

The three-dimensional modelling is, in our experience, an 
effective means for the realization of multisensory media 
especially for users with sensory problems (blind, deaf …) 
or otherwise penalized by communication systems generally 
used in these contexts. Simplified communication has to be 
conceived as an integral part of the itinerary and directed to 
all users. In fact the transformation of the traditional paths in 
multisensory experiences, aims involve all visitors regardless 
of physical and sense-perception abilities.

For about ten years we have focused on creating a dialogue 
between cultural heritage and the public, taking care not to 
exclude anyone from this communication (Bianchi, Sarti, 
Poesini 2011); for this reason, the inclusive project we are 
presenting here needs effective and resolving means in this 
regard.

The project ‘Not Touching Prohibited1‘(Office of Disabled 
Student 2004) of the University of Siena, result of collaboration 
between the Department of Historical and Cultural Heritage2 
and the Hospitality Office for disabled and DSA Services3 has 
aimed, among other objectives, to seek ways and new languages 
to communicate the cultural asset to a wide audience, following 
the guidelines of the ‘Design for All’ (Council of Europe 2009; 
Neumann et al. 2013; Angelaccio, Giorgi, Sarti 2007: 161-3).

In this perspective we have experienced a series of actions in 
partnership with Tecsette specialized in developing solutions 
and effective supports with the use of specific computer 

1  http://www3.unisi.it/vietatonontoccare/progetto.htm.
2 The Department of History and Cultural Heritage developed also 
researches on exhibition adopting the ‘Design for All’ concepts and 
developing specific criteria offering consultancies and thematic 
courses on promotion of Cultural Heritage in collaboration with the 
office of disabled student and DSA services.
3 The office of disabled student and DSA services supports all 
students with disabilities at University of Siena. The Office works 
towards removing the cultural, physical and psychological barriers that 
can prevent disabled students from participating fully in university life. 
The office aims to integrate all students with disabilities and improve 
local awareness of disability.
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applications. The collaboration with Tecsette initially concerned 
projects relating to the findings and study of archaeological 
finds and engraved rocks for research purposes (Poesini et al. 
2008) and have since been extended in the building prototypes 
for an inclusive design.

Information technologies have been added to works through 
experimental archaeology4 with the reproduction of both 
mobile artefacts and plans and touch panels.

At this conference, we present some of the works created for 
temporary museum exhibitions, outdoor areas and study days, 
as examples of good practices to be followed for an inclusive 
fruition for all.

Much attention has been devoted to blind people, since they 
may be considered perhaps the most penalized users for the 
fruition of cultural heritage and also because the simplification 

4 The collaboration with the Interuniversity Research Center for the 
study and promotion of Prehistoric cultures, technologies and 
landscapes - CRISP | Department of History and cultural heritage, is 
important for the reproduction of experimental artefacts for multi-
sensory itineraries. 

of the information and the creation of tactile panels may be an 
opportunity to find an effective way to address all users.

Furthermore, considering the regulations on the preservation 
of cultural heritage, it is important to use three-dimensional 
modelling for the realization of tactile compositions to be 
freely used (Furferi et al. 2014).

For overcoming sensory barriers and, as far as possible, 
cognitive ones, the expedients for accessible exhibit set-
up (such as tactile and orthotic paths, guides for orientation, 
tactile maps and other technical and technology aids) should 
be integrated with tactile reproductions of the objects normally 
exhibited inside the cabinets, representing the context where 
they are placed, in a word, the vocation of ‘that place’ attracting 
the visitor (cards 1 e 2; Fig. 1 e 2). These subsidies are designed 
as communicative enrichment for everyone, not only for 
certain categories of people (Conti, Garofalo 2014). From these 
premises the attempt to realize tactile objects that combine the 
technological world to the cultural one, opening to new forms 
of communication, originates.

The use of laser scanner allows the reproduction of an object 
exactly as it looks, without violating legal obligations and 
reproducing copies without any contact (Verdiani 2012).

Fig. 1. Ceramic Bowl of Loreto Aprutino, Technical steps.
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Fig. 2. Bronze statuette of Jupiter, Loreto Aprutino, Technical steps. 
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Its use is very useful for those finds the interpretation of which 
would be difficult even to the most experienced eye, such as 
the identification of some rock carvings (card 4; Figs 4 e 5) 
or movable finds, or the recognition of marks as raw material 
processing methods.

However, the transition from an archaeological document to a 
multisensory work, is not always so easy and immediate, and 
needs thoughts and expedients that ‘change’ or sometimes partly 

simplify the original document, in order to be more effective in 
the communication. For instance, it occurred when we had to 
make accessible to the public a painted pot. Through the laser 
scanner it has been possible to transform the painted parts in 
an equivalent textured relief, making it perceptible to tactile 
exploration (cards 3; Fig. 3). However, this is a choice that in 
our experience we have taken care of interfacing with blind, 
deaf and who use communication systems to be integrated with 
the more traditional ones.

Fig. 3. Technical and conceptual steps.
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Fig. 4. Tactile reconstruction: a. engraved boulder from Bagnolo, Valcamonica-Brescia, 4th millennium BC; b. 
contextual reconstruction proposed using landscape suggestions; c. 3D laser scanner relief; d. elaborations of data; 

e. final restitution with different materials; f. braille and three-dimensional letters.
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The possibility to make the object differently interactive, 
identifying sensitive areas that, once touched, release 
information, is one of the projects we are working on, in order 
to integrate the tactile aspect of the model with the content-
processing related one, through specific computer applications 
(cards 6; Fig. 9) 

Through the creation of a tactile, simple and intuitive language, 
it is possible to characterize environments, write texts in relief 
and transform chromatic images in low reliefs or texture 
containing information or even all-round objects, simply using 
the characteristics of the print by addition or subtraction of 
material, whenever we want to build objects of small or large 
and/or different materials. The graphic rendering of any object 
or location undergoing this procedure, takes place primarily 
through the acquisition by 3D laser scanner technology 
returning a mathematical model to scale. The model, simplified 
(deprived of any tactile nuisance), moves to the next phase of 
identification of the areas for tactile recognition, by granting 
special 3D textures specifically designed to be extremely 
perceptible to the touch. At a later stage a cutter, in the case 
of considerably large objects, and/or a 3D printer to material 
accumulation, concludes the work, returning the same object 
adapted to the needs of the final user (Reichinger, Maierhofer, 
Purgathofer 2011). 

Our project consists in using computer technologies, well 
known in the international scene (see for ex. Reichinger 2010), 

for the search of different materials for the copies, not only 
resins or synthetic materials. We propose an accurate choice 
for a simplification of the images, to return the different level 
of the pictures or photography.

The versatility of both architectural, artistic, archaeological or 
purely utilitarian field (plan of the building to be visited) has 
been tested both for indoor and outdoor installations.

In all cases, whether in museums or archaeological parks, 
natural as well as urban spaces, or accommodating structures, 
the orientation is an element we cannot disregard for the use 
of a given space and\or collection and, therefore, to speak of 
accessibility (Agostiano et al. 2008: 19-25).

The creation of tactile maps, both carved and in relief, as aids for 
orientation of all users, has been made possible thanks to three-
dimensional processing, with the identification of simplified 
routes and the creation of a simple and direct didactic language 
(cards 5; Fig. 6-8). 

Cards:

1) Ceramic Bowl of Loreto Aprutino (Moscetta, Maggiori 
1998) (Fig. 1), Middle Bronze Age. Museo delle Genti 
d’Abruzzo – Pescara. 

Fig. 5. Exhibit ‘Non solo Pane’, ‘Zero Barriers’ (Matera 2014).
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Fig. 6. Tactile plans for historic environments, Villa la Quiete, Firenze: a. original plant; b. study of 
pathway; c. project of pathway; d. textured pathway; e. fixed tactile map, f. movable tactile map.

The choice of the archaeological document: document typical 
of the Bronze Age culture in Italy and element of cultural 
diffusion.

Technical steps: 3D laser scanner survey; 3D model; resin 
model; resin copy; mould clay; terracotta copy and coloured 
ceramic with different material restitutions.

2) Bronze statuette of Jupiter (Sanzi, Malavolta 1998) (Fig. 2), 
1st century BC. Museum of Loreto Aprutino – Pescara.

The choice of the document: significant archaeological 
document of the late Hellenistic period representing a juvenile 
figure, probably Jupiter.

Technical steps: 3D laser scanner survey; 3D model; resin 
model; bronze copy.

3) Painted vase from Catignano (Genti d’Abruzzo 2008) (Fig. 
3), Middle Neolithic. Museo delle Genti d’Abruzzo, Pescara.
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The choice of the document: archaeological document 
significant to understand decorative techniques and types in 
pottery during the Neolithic in Italy.

Technical steps: 3D laser scanner survey and data processing 
with identification of painted areas to be textured differently 
from the unpainted surface; 3D model; resin model; resin copy, 
ceramic copy.

Insertion of the works in the traveling exhibit ‘Not Touching 
Prohibited’, Complex Ex Aurum, Pescara 2008. Project ‘The 
province of Pescara, the first Italian tourist district on universal 
accessibility’.

4) Engraved boulder from Bagnolo 2 (Fig. 4), Valcamonica-
Brescia (Casini 1994), IV millennium BC.

The choice of the archaeological document: one of the oldest 
images of ploughing in the national territory.

Difficulty of reading the original document: engraving on thin 
rock. 

Processing needed to communicate the archaeological 
document to a wide audience: contextual reconstruction 
proposed using landscape suggestions for the understanding 
of the document (photo of the current agricultural landscape).

Technical steps: 3D laser scanner relief; restitution of the 
model; simplified model and texturing; final restitution in 
synthetic material.

Insertion of the work in the traveling exhibit ‘Non solo Pane’ 
as part of ‘Zero Barriers,’ Matera 2014, with positive feedback 

from the public on the effectiveness of the multisensory 
disclosure/dissemination (Fig.5)

5) Tactile plans for historic environments and accommodating 
structures -

The projects ‘Accessit’5 and ‘Con altri occhi’6 (‘With Other 
Eyes’) we took part in, with the creation of prototypes and 
multisensory fittings, provided the opportunity to design tactile 
fixed and movable maps (Fig. 6), with the simplification of the 
routes, the identification of landmarks and the choice of codes 
of universal communication, proven essential for a mobility 
within spaces otherwise too complex.7

6) Reconstruction of the models of artefacts attributable to 
shipwrecks A and D from the excavation of the Ancient Ships 
of Pisa San Rossore (Fig. 7), starting from 3D models through 
laser scanner acquisition. This process is realized through 
a photo-polymer printer. The obtained model is then used as 
a prototype for the insertion of tactile sensors that is micro 
buttons sensitive to mechanical input with a sound output and 
video that will transmit pulses to dedicated software.8 

5 The Strategic Project ‘Accessit’, inside the Community program 
Italy - France Maritime 2007-2013, aims to develop a network of 
cultural heritage, to manage and develop in an integrated way, in four 
regions Tyrrhenian: Liguria, Tuscany, Sardinia and Corsica.
6 ‘Con altri occhi’ is the title of a conference about the relationship 
between blind and visually impaired people and the cultural heritage 
which was held on May 2014 at Villa ‘La Quiete’, in Florence, on the 
initiative of the Centre for Studies and Research on the problems of 
disability (Cespd) in collaboration with the AIL (Department integrated 
institutional AOUC- University of Florence).
7 http://www.sciencemuseum.org.uk/visitmuseum/accessibility.aspx.
8 Accessit project, Tecsette.

Fig. 7. Reconstruction of the models of artefacts referring to shipwrecks A and D from the excavation of the Ancient 
Ships of Pisa San Rossore. ‘Accessit project’, Tecsette.
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The need to integrate auditory and tactile information, to meet 
the needs of an audience as wide as possible, is an opportunity 
for reflection: IT/digital supports and applications cannot 
exclude tactile and material solutions, giving more concreteness 
to the proposed subject.

The planning and creation of subsidies for a multi-sensory 
communication of cultural heritage is therefore a ‘work in 
progress’ (Poesini et al., in press); with the help of flexibility 
and new solutions, it adapts to the identified needs, also through 
the rapidly changing technologies for an inclusive fruition.
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