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EMPOWERING CULTURAL HERITAGE PROFESSIONALS TO CREATE INTERACTIVE EXHIBITIONS
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METHODS

DISSEMINATION

NARRATIVE
This journal paper details Petrelli’s 
research in designing a user 
interaction to make powerful and 
complex technologies accessible 
to non-technical heritage 
professionals. 

The motivation for this articulated 
research is rooted in the observation 
that, despite digital technology 
having been common in museums 
since the early 90s, cultural 
heritage professionals still act 
as clients commissioning a brief 
rather than as creators of visitors’ 
experiences. Technical complexity 
is a major obstacle as easy-to-use 
systems to produce interactive 
installations do not exist and 
highly technical skills are needed 
to implement digital interventions. 
However, there is evidence that 
tools for end-user development 
democratise design, innovation, 
and knowledge creation and are 
drivers of transformational culture. 
As such this research investigates 
the two complementary elements of 
a socio-technical environment:  the 
technical component, the hardware 
and software toolkit, and the human 
side, the creative use of the toolkit 
within a heritage context.

The toolkit embeds sensors and 
multimedia outputs into objects 
and spaces thus overcoming 
the separation existing between 
the material, tangible qualities 
of heritage, e.g. the collection 
or the ruins, and the multimedia 
digital content that heritage 

institutions hold. By empowering 
heritage professionals to use 
such toolkit, exhibition design can 
be democratised, and creativity 
released. 

This output was developed  within 
the EU funded project meSch, 
proposed and directed by Petrelli.

The research was disseminated 
through multiple channels 
(exhibitions, keynotes, conferences, 
magazines), was reviewed by The 
Guardian, and the New Media 
Consortium (2015 and 2016). 

The toolkit was selected by the 
EU as Innovation for Cultural 
Heritage in 2018 and is in the Plan 
for Digitization and Innovation in 
Museums released by the Italian 
Department of Culture in 2019. 

The design process has been the 
studied by a research project on 
Open Innovation by the Business 
School at the University of 
Nottingham, funded by the British 
Academy.

Above: The hardware and software toolkit as used during the creative workshops in the final 
evaluation. From top-left clockwise: the hardware component of the toolkit; the software 
component of the toolkit; one of the prototypes developed during the workshop held in Sheffield 
(the Vanity Desk, with the history of Women in the 20th century Britain); one of the prototypes  
developed during the workshop held in Amsterdam (the Interactive Stethoscope, to listen to the 
many stories of objects in the collection of the Museum Vrolik Academical Medical Centre in 
Amsterdam) 
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Abstract
This paper presents an authoring environment, which supports cultural heritage pro-
fessionals in the process of creating and deploying a wide range of different per-
sonalised interactive experiences that combine the physical (objects, collection and 
spaces) and the digital (multimedia content). It is based on a novel flexible formal-
ism that represents the content and the context as independent from one another and 
allows recombining them in multiple ways thus generating many different interac-
tions from the same elements. The authoring environment was developed in a co-
design process with heritage stakeholders and addresses the composition of the 
content, the definition of the personalisation, and the deployment on a physical con-
figuration of bespoke devices. To simplify the editing while maintaining a powerful 
representation, the complex creation process is deconstructed into a limited number 
of elements and phases, including aspects to control personalisation both in con-
tent and in interaction. The user interface also includes examples of installations for 
inspiration and as a means for learning what is possible and how to do it. Through-
out the paper, installations in public exhibitions are used to illustrate our points and 
what our authoring environment can produce. The expressiveness of the formal-
ism and the variety of interactive experiences that could be created was assessed 
via a range of laboratory tests, while a user-centred evaluation with over 40 cultural 
heritage professionals assessed whether they feel confident in directly controlling 
personalisation.

Keywords Cultural heritage · Personalisation · Experience authoring · Adaptive 
narratives · Tangible, embedded and embodied interaction
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Petrelli’s research was carried out 
as part of the EU project meSch 
– Material Encounters with Digital 
Cultural Heritage, that she proposed 
and directed. https://www.mesch-
project.eu/
 
The goal of meSch was to design, 
develop and deploy a toolkit 
for the creation of tangible and 
personalised interactive experiences 
that fuse the materiality of a heritage 
(museum collections and heritage 
sites) with relevant digital cross-
media information in novel ways. 
However, tangible and personalised 
interactive experiences did not exist 
at the start of the research adding 
a further level of complexity: to 
create a toolkit to make interactions 
of which there was no example 
available. 
 
Given the challenge, the first 
research question was: 
(1) What types of tangible and 
personalised installations would 
cultural heritage professionals like to 
create? Would visitors like them? 
For this initial phase Petrelli adapted 
“reverse engineering” to design. 
In a reverse engineering process, 
an artifact is deconstructed to 
understand how it works and how it 

was made. It is a rigorous process 
of analysis to deduce design 
features from artifacts with little 
knowledge about the procedures 
involved in the original production. 

As no example existed that 
could be reversed engineered, 
three exploratory prototypes of 
possible interactive experiences 
were co-design and co-created 
with museums partners and then 
evaluated with visitors. Illustrations 
of two of those prototypes designed 
and evaluated by Petrelli are 
provided in the next pages.
 
Those prototypes and other 
concepts generated in co-design 
workshops informed the second 
phase of the project that aimed to 
answer the research question:
(2) How would a toolkit to create 
such tangible and personalised 
experiences work? What interface 
can support non-technical users to 
appropriate a high-technology? 

This phase is the main focus of 
the paper. It used co-design with 
computer scientists to define the 
system infrastructure in light of 
the findings from the exploratory 
prototypes (in 1). A number of 

progressive prototypes of the toolkit 
were developed and evaluated with 
heritage professionals to assess the 
intermediate design and redirect the 
collective effort. 

To validate how the toolkit under 
development supported the 
process of exhibition design, four 
installations were co-created with 
heritage professionals using the 
toolkit.  These public exhibitions 
were also dissemination events: the 
three led by Petrelli are presented in 
the dissemination section. 
 
The final phase of the research 
concerned the evaluation of the 
toolkit and aimed to answer the 
question:
(3) Can non-technical cultural 
heritage professionals effectively 
use the toolkit? Can they use it 
independently in a Do-It-Yourself 
mode? Would this toolkit change 
their practice? How?

Over 40 heritage professionals 
took part in four 2-day creative 
workshops held in The Netherlands, 
the UK and Ireland. Two of those 
events were documented in 
video showed in the next pages; 
they illustrate the activities of the 

workshops and the interactive 
concepts the professionals 
developed. Results from the 
analysis of the data collected are 
reported in the paper.

Multiple research methods have been used in this 
4-year project depending on the different phases of 
the research, from early understanding, to design and 
development, to evaluation.

https://www.mesch-project.eu/
https://www.mesch-project.eu/
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Two exploratory prototypes let by Petrelli and co-designed 
with heritage professionals, one for a museum, one for an 
archeological site of WWI.
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ABSTRACT 
We use design research to explore ways in which tangible 
and embodied interaction can be used to create novel 
experiences of heritage. We identified five design principles 
and used them to frame the challenge. In collaboration with 
curators, we co-created an interactive multi-narratives 
soundscape for the remains of trenches and a fortified camp 
from World War I. The soundscape is activated by presence 
and the use of a bespoke device. The design intertwines 
technology and historical content in context to augment the 
visitors’ experience of the place in an evocative, personal 
way. The field trial showed that experimenting with 
different forms is key, as they have an impact on visitors’ 
expectations beyond what they experience directly. It also 
showed the value in simultaneously designing interaction 
and content to achieve an effect that goes beyond the 
contribution of the single components.  

Author Keywords 
Cultural heritage; tangible interaction; design research. 

ACM Classification Keywords 
H.5.m : Miscellaneous. 

INTRODUCTION 
Museums and cultural heritage institutions have always 
experimented with new technology.  For some the Internet 
of Things is what comes next: paired with wearable 
technology, it will enable visitors to interact directly with 
the objects and their surroundings [1]. This is what we 
explore in the meSch project: we use tangible and 
embedded interactions, wereables and communication 
technology to bridge the gap between material and digital 
collections and explore new ways for the visitors to 
experience heritage onsite and online [27]. This opens up 
new ways for design where the shaping of the visitor 
experience takes into account simultaneously the technical 

aspects, the interaction and the aim of the museum/heritage 
in presenting the heritage/collection. In meSch we use a co-
design and co-creation approach to combine novel 
interactions with novel ways to communicate content. 
Design research and constructive design research [18] in 
particular, is key to explore in depth alternative worlds by 
means of prototypes and field studies.  

This paper describes a case of constructive design research 
for the remains of the trenches and a fortified camp from 
World War I in the Italian Alps: in team with curators, 
designers and technologists created an interactive narrative 
soundscape and two bespoke interactive devices and 
observed how visitors interacted with the archaeological 
site and the devices in the field. The design intertwines 
technology and historical content in context to augment the 
visitors’ experience of the place in an affective way.  

In the next section we use findings from museums studies 
to define design principles that informed the early stages of 
idea generation. The concept of ‘narratives in place’, stories 
coming directly from the place that they relate to, was 
developed: the technology disappears to let the immersive 
experience of the outdoor space emerge while the content, 
crafted for the place, offers multiple personal stories of war 
to be interpreted through the visitor’s own sensibility. A 
user-aware multi-point system tracks the visitors’ 
movements and interactions and uses a combination of the 
visitors’ location, their distance from the point of interest, 
and their preference for a theme to select the appropriate 
audio. Two different bespoke prototypes were developed, 
one shaped as a book with a bookmark to select the 
preferred theme, the other as a belt with a set of cards, one 
for each theme. We took this tangible and embodied 
interaction for testing in the wild facing technical (no power 
or wireless), topical (the war), and contextual (only ruins 
remain) challenges. We discuss the different phases of the 
design and development. We conclude the paper by looking 
at the field-test findings through the lens of the design 
principles and reflect on the contribution our design 
approach has for rethinking technology in heritage. 

TECHNOLOGY FOR HERITAGE: DESIGN PRINCIPLES  
Twenty years have passed since the first studies of 
technology in museums and some design principles offered 
in 1992 still hold despite the radical changes in computing 
[32]. As was the case 20 years ago, not everyone is 

Permission to make digital or hard copies of all or part of this work for 
personal or classroom use is granted without fee provided that copies are 
not made or distributed for profit or commercial advantage and that copies 
bear this notice and the full citation on the first page. 
Copyrights for components of this work owned by others than the 
author(s) must be honored. Abstracting with credit is permitted. To copy 
otherwise, or republish, to post on servers or to redistribute to lists, 
requires prior specific permission and/or a fee. Request permissions from 
Permissions@acm.org. 
CHI'16, May 07 - 12, 2016, San Jose, CA, USA 
Copyright is held by the owner/author(s). Publication rights licensed to 
ACM. 
ACM 978-1-4503-3362-7/16/05…$15.00  
DOI: http://dx.doi.org/10.1145/2858036.2858287 
 

 

From the Deposit to the Exhibit Floor: 
An Exploration on Giving Museum 
Objects Personality and Social Life 

 
 

Abstract 
Museum objects have fascinating stories but are often 
presented in a detached, objective way that tends to 
keep visitors at a distance. In a collaborative research 
we have explored a different way of presenting 
museum objects: fifteen exhibits from the museum 
deposit compete for one of the four display cases on 
the exhibit floor. Objects are given a personal voice and 
a character and speak directly to the visitor: those that 
capture visitors’ interest (based on physical presence or 
Twitter conversations) stay on display; the lowest 
scoring object is replaced. We report the co-design and 
preliminary evaluation carried out in the museum with 
both museum professionals and casual visitors. 

Author Keywords 
Museum; interactive cases; embodied interaction; 
humour; social media; co-design. 

ACM Classification Keywords 
H.5.m. Information interfaces and presentation (e.g., 
HCI): Miscellaneous.  

Introduction 
Much research in HCI has investigated the use of digital 
technology in museums. The more interesting examples 

Permission to make digital or hard copies of part or all of this work for 
personal or classroom use is granted without fee provided that copies are 
not made or distributed for profit or commercial advantage and that 
copies bear this notice and the full citation on the first page. Copyrights 
for third-party components of this work must be honored. For all other 
uses, contact the Owner/Author 

Copyright is held by the owner/author(s). 
CHI'15 Extended Abstracts, Apr 18-23, 2015, Seoul, Republic of Korea 
ACM 978-1-4503-3146-3/15/04. 
http://dx.doi.org/10.1145/2702613.2732872 

 

Mark T. Marshall 
Art & Design Research Centre 
Sheffield Hallam University 
153 Arundel Street  
Sheffield S1 2NU, UK 
m.marshall@shu.ac.uk 
 
Nick Dulake 
Art & Design Research Centre 
Sheffield Hallam University 
153 Arundel Street  
Sheffield S1 2NU, UK 
n.dulake@shu.ac.uk 
 
 

Daniela Petrelli 
Art & Design Research Centre 
Sheffield Hallam University 
153 Arundel Street  
Sheffield S1 2NU, UK 
d.petrelli@shu.ac.uk 
 
Hub Kockelkorn 
MUSEON 
Stadhouderslaan 37 
2517 HV Den Haag 
The Natherlands 
hkockelkorn@museon.nl 
 
 
 
 

Work-in-Progress CHI 2015, Crossings, Seoul, Korea

1917

Above: The interactive book and the interactive belt ready to 
be evaluated in WWI camp.

Above: 15 objects from the museum deposits compete for 4 
displays on the exhibiton floor: only the most populat will 
survive

Above: The paperdescribing the design process and the 
evaluation.
View PDF

Above: The paper describing the exploration. 
View PDF 

Above: The video-figure that complete the paper and shows 
visitors interacting with the book and the belt in the WWI 
camp.
Press play to watch

Above: The curator changing an object and the automatic 
updating of the content.
Press play to watch

https://extra.shu.ac.uk/refproject/Petrelli_Daniela/1_meSch/METHODS/2016-CHI2016-Trenches-to-print.pdf
https://extra.shu.ac.uk/refproject/Petrelli_Daniela/1_meSch/METHODS/2015-CHI15-competing-objects.pdf
https://extra.shu.ac.uk/refproject/Petrelli_Daniela/1_meSch/METHODS/2016-CHI2016-Trenches-to-print.pdf
https://extra.shu.ac.uk/refproject/Petrelli_Daniela/1_meSch/METHODS/2015-CHI15-competing-objects.pdf
https://vimeo.com/510753695/e459e2fe1d
https://vimeo.com/510753287/b8f6a38765
https://vimeo.com/510753695/e459e2fe1d
https://vimeo.com/510753287/b8f6a38765
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Of the 4 creative workshops, two have been documented in the videos.

The workshops were a means to evaluate the toolkit in a context that 
was as naturalistic as possible: groups of participants choose an 
exhibiton object to work with, created a concept and progressed to 
implement it using the toolkit.
Data collected at the workshops (observations and the logs from the 
interaction with the toolkit) were then analysed to assess the design of 
the toolkit user interface and interaction.

Above: Creative workshop at Waag (Amsterdam) as part of the toolkit evaluation.
Press play to watch

Above: Creative workshop at Sheffield as part of the toolkit evaluation.
Press play to watch

These two videos document the creative workshops 
carried out to evaluate the toolkit. Over 40 cultural 
heritage professionals took part in the events and 
prototypes 13 concepts.

https://www.youtube.com/watch?v=54Cq-2MAP7g&t=42s
https://www.youtube.com/watch?v=9XQtAssUm50&t=5s
https://www.youtube.com/watch?v=54Cq-2MAP7g&t=42s
https://www.youtube.com/watch?v=9XQtAssUm50&t=5s
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The meSch toolkit was used to create interactive 
exhibitions. Those leb by Petrelli are illustrated.
The full set can be seen here: 
https://www.youtube.com/watch?v=_WEzyMZe_
cE&ab_channel=SheffieldHallamUniversity

Above: The Atlantic Wall exhibiton, Museon, The 
Netherlands, April-November 2015.
Press play to watch

Above: Voices from the past, National Museum of War, 
Italy, August 2015-October 2016.
Press play to watch

Above: My Roman pantheon, Chesters Roman Fort (UNESCO), 
English Heritage, 2016-now.
Press play to watch

Above: Zeus interactive altar, the Valley of the Temples (UNESCO), 
2019-now.

https://www.youtube.com/watch?v=_WEzyMZe_cE&ab_channel=SheffieldHallamUniversity
https://www.youtube.com/watch?v=_WEzyMZe_cE&ab_channel=SheffieldHallamUniversity
https://www.youtube.com/watch?v=_WEzyMZe_cE&ab_channel=SheffieldHallamUniversity
https://www.youtube.com/watch?v=sK3AdQU9kkc%0D
https://www.youtube.com/watch?v=CLBliDZ3UT0%0D
https://www.youtube.com/watch?v=68yRPP2PXfA&t=8s%0D
https://www.youtube.com/watch?v=sK3AdQU9kkc
https://www.youtube.com/watch?v=CLBliDZ3UT0
https://www.youtube.com/watch?v=68yRPP2PXfA&t=8s
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From top to bottom: 

• ACM CHIIR 2019 (international 
conference) and the presentation

• ACM Mobile Cultural Heritage 
2018 (international worksgop)

• Digital Humanties meets Computer 
Science 2017 hosted by The 
Scottish Informatics and Computer 
Science Alliance (SICSA) 

• EUScreen Content in motion 
2015 (European video archives 
conference) 

• Museums as Intelligent 
Environemnts 2014 (international 
worksgop)

Keynotes

Designed to Generate 
Emotions  

Taking Museums Visitors  
Beyond Information

Daniela Petrelli

Art & Design Research Centre

Sheffield Hallam University, UK


d.petrelli@shu.ac.uk

@DanielaPetrell1

View PDF of Keynote

https://extra.shu.ac.uk/refproject/Petrelli_Daniela/1_meSch/DISSEMINATION/CHIIR19-keynote-V2.pdf
https://extra.shu.ac.uk/refproject/Petrelli_Daniela/1_meSch/DISSEMINATION/CHIIR19-keynote-V2.pdf
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The innovation of meSch and its design process have 
been acknowledged by the EU, the Italian Department 
of Culture, and the University of Nottingham 
(Business School).

Above: The video presented at the EU Innovations for 
Cultural Heritage.
Press play to watch

Above: The “3-year plan for museum digitization and 
innovation” issued by  Italian Department of Culture in 
2019
View PDF

Above: The research project on Open Innovation of which 
meSch was the case study in the public sector.
View PDF

Above: Poster with the EU Innovations for Cultural 
Heritage. meSch is no. 19 
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Uno scenario fondamentale su cui puntare è quello dell’interazione fisica con oggetti del 
patrimonio, o repliche di essi, esposti in luoghi che invitano alla manipolazione e che attivano 
contenuti ambientali audio e video in grado di fornire approfondimenti. 

Gli oggetti, per permettere questa interazione, devono essere arricchiti, per esempio con 
l’impiego di sensoristica specifica, e le sale espositive devono offrire elementi di 
coinvolgimento, per esempio tramite visualizzatori; oggetti e sale espositive devono quindi 
poter comunicare tra loro per consentire una effettiva interazione. 

Quanto più l’esperienza si fonda su un sistema di connettività solido e l’aggiornamento dei 
contenuti può avvenire in tempo reale, tanto più sarà efficace l’interazione. Ma la funzionalità 
di uno scenario di questo tipo è assicurata comunque, anche nei casi in cui una rete non sia 
presente, per esempio tramite modalità di diffusione via download. 

Nei casi in cui la manipolazione fisica di oggetti non è permessa o non è rilevante, è la 
posizione dei corpi dei visitatori nello spazio ad attivare sensori e visualizzatori. Le tecnologie 
a supporto di questi scenari74 permettono una continua progettazione dei contenuti associati 
ai sensori, che possono beneficiare dell’utilizzo degli standard descrittivi dei modelli dei beni 
culturali. 

Affidare agli oggetti del patrimonio la funzione di attivatori di approfondimenti conoscitivi 
permette di confermarne la centralità a fronte dell’invasività di dispositivi digitali personali 
come gli smartphone75. L’uso di questi dispositivi da parte dei visitatori non va dissuaso, ma 
vanno create modalità di interazione che superino l’assorbimento e la possibile alienazione 
che le esperienze mediate dal device del visitatore possono creare, puntando all’arricchimento 
di oggetti del patrimonio (o di loro repliche) anche per mantenere bassi i costi di produzione e 
poter contare su regole di ingaggio con il visitatore molto semplici (“tocca un oggetto e ascolta 
una storia”).    

3.2.2.6.3. Fruizione tramite realtà virtuale, aumentata e mista 

                                                
74 Si veda ad esempio https://www.mesch-project.eu/.  
Per uno scenario in cui l’oggetto dotato di sensore è noleggiato dall’utente, si veda Sebastian Chan, 
“Strategies against architecture. interactive media and transformative technology at Cooper Hewitt” 
https://mw2015.museumsandtheweb.com/paper/strategies-against-architecture-interactive-media-
and-transformative-technology-at-cooper-hewitt/  
Per un caso d’uso in cui i processi e le tecnologie sperimentate al Cooper Hewitt vengono legate a 
vendita di prodotti, profilazione dell’utente e tentativo di attivazione di una comunità basata su un profilo 
etico condiviso, si veda https://fashionforgood.com/the-experience/   
75 Si veda anche il progetto di musealizzazione della collezione Rocco Pagliara a Napoli, curato da 
Leopoldo Repola per l’Istituto Suor Orsola Benincasa, in particolare per la collaborazione con le 
comunità di non vedenti: http://www.progettoarteinluce.it e 
https://www.youtube.com/watch?time_continue=46&v=zHI1sVebQWE  

Above: The two pages where meSch is reported as 
innovation.
VIew PDF via link included above
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1. Introduzione 
di Antonio Lampis1. 

Il testo della decisione UE che nel maggio 2017 che ha dato avvio all’Anno europeo del 

patrimonio 2018 contiene un forte richiamo alla necessità di un maggiore collegamento tra il 

patrimonio artistico e le giovani generazioni. Già solo l’ascolto di quel richiamo rende 

particolarmente necessaria la riflessione tra il rapporto tra gli ambienti digitali e le esperienze 

di apprendimento legato all’arte ed al patrimonio culturale. Fin dal 1998 e nel corso degli 

oltre venti anni di dirigenza nel settore pubblico della promozione della cultura ho avuto 

l’opportunità di sperimentare in forma pionieristica per l‘Italia lo stretto legame che si crea tra 

l’appeal che emerge dalle nuove tecnologie e la reale possibilità di convincere le persone ad 

avvicinarsi al mondo dell’arte per soddisfare il desiderio consapevole o inconsapevole di 

imparare2. 

La costante esperienza sviluppata soprattutto in provincia di Bolzano dimostra che gli 

ambienti digitali sono particolarmente attrattivi, non solo per le giovani generazioni, ma 

anche per quelle di età più avanzata, che vivono con malcelata curiosità la possibilità di 

colmare i propri gap nella conoscenza delle tecnologie quando le esperienze ad alto 

contenuto digitale sono connesse alla visione di opere d’arte. In tali ambiti si sono 

sperimentate tecniche di ricostruzione virtuale di spazi museali distanti tra loro e posti a 

confronto, tecnologie antropocentriche di racconto di opere d'arte e soprattutto, dal 2012, gli 

effetti delle proiezioni immersive nel racconto della storia dell'arte a giovanissimi e pubblico 

generico3. 

                                                
1 Direttore generale musei - Ministero dei beni e delle attività culturali 
2 A.LAMPIS, Cultura diffusa e creatività, un laboratorio tra le alpi, in L.BARBIERI (cur.), Vertical 
innovation, Guerini, 2017; A.LAMPIS, PL. SACCO, G.TAVANO BLESSI, Activation costs and cultural 
partecipation: the case of the autonomous Province of Bolzano/Bozen; Milano, Mieo-IULM, 2010; 
A.LAMPIS, Marketing culturale, capacitazione degli attori e stimolo della domanda 
culturale:l'esperienza della provincia di Bolzano, in F. PUTIGNANO (cur.) Learning Districts - 
Patrimonio culturale, conoscenza e sviluppo locale, Politecnica-Maggioli, 2009, pp.61-77; A. LAMPIS, 
Esperienze di sviluppo dell’audience: propedeutica e nuove formule di presentazione di arte e cultura, 
in Fabio Severino (cur.) "Un markerting della cultura" Franco Angeli, 2005 
3 A.LAMPIS; Tecnologie digitale e avvicinamento alla produzione artistica; in Fizz.it, gennaio 2012, 
ora in https://www.dropbox.com/s/7oex7nvnz4swxsq/nuove%20tecnologie%20fizz%202012.pdf?dl=0 
; M. CONIGLIARO, in Respiro Barocco, Torino, Allemandi, 2009 
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● La possibilità di interagire e giocare con gli exhibit di un museo. 

3.2.2.6.4. Azioni previste 
La Direzione Generale Musei intende realizzare un Vademecum per la prototipazione rapida 
in modo da rendere più efficiente la progettazione di interazioni e fornire ai musei interessati 
tutte le indicazioni necessarie, dalle scelte delle tecnologie di riferimento (p.e. sensori e 
visualizzatori), alle piattaforme di riferimento76 fino al supporto alle azioni di prototipazione e 
progettazione delle esperienze interattive. 

3.2.2.7. Strumenti di intelligenza artificiale per la sicurezza nei musei e la cura 
del visitatore 
Dietro al termine di Intelligenza Artificiale esiste una disciplina specialistica dell’Informatica 
che studia, ricerca e realizza hardware e software allo scopo di avvicinarsi il più possibile alle 
capacità umane di comprensione e di azione nei più differenti contesti. 

L’intelligenza artificiale e le sue derivazioni sono coinvolte nel riconoscimento di immagini, 
nella comprensione del linguaggio parlato, nella valutazione di parametri ambientali, nella 
creazione di algoritmi in grado di comporre musica o avvisare di una determinata circostanza 
analizzando una grande quantità di dati, spesso al di sopra delle capacità umane. 

Nonostante sia un concetto relativamente maturo, solo di recente, grazie soprattutto alla 
diffusione di hardware e connessioni internet sempre più performanti, si stanno diffondendo 
prodotti e servizi più funzionali e utili, accompagnati da un progresso tecnologico costante e 
inarrestabile. 

3.2.2.7.1. Obiettivi generali 
L’utilizzo dell’intelligenza artificiale all’interno di un museo può essere visto da due punti di 
vista differenti: da una parte quello dei servizi offerti al visitatore, dall’altra quale aiuto 
all’ottimizzazione dei processi nella gestione della struttura e della sicurezza. 

Alcuni esempi d’uso di intelligenza artificiale a servizio dei visitatori sono i seguenti : 

1. La capacità di riconoscere il linguaggio umano - Natural Language Processing (NLP) può 
essere utilizzata come un ausilio alle richieste di informazioni da parte del visitatore, 
laddove le risposte non vengono date da un operatore del museo, ma attraverso la 
comprensione del dialogo, fornite direttamente da un software, ad esempio attraverso 
una chat (chatbot). 

                                                
76 https://www.mesch-project.eu/ MeSch è una piattaforma hardware e software per creativi e curatori 
museali che consente di progettare, sperimentare e installare esposizioni interattive che combinano 
l'esperienza fisica di visita con contenuti multimediali. È frutto di un progetto europeo che ha visto 
coinvolti vari musei in tutta Europa. 
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T here is something unique about 
each of the forts along Hadrian’s 
Wall. Choosing which tales to 

tell and how to present this information 
is a job for English Heritage’s 
knowledgeable and passionate team 
of historians and curators.

Over the past six months, their efforts 
have been focused on bringing to life the 
story of John Clayton at Chesters Roman 
Fort. The Trustees of the Clayton Collection 
present the Roman finds inside a Victorian 
museum, under the guardianship of 
English Heritage. Clayton is the saviour 
of Hadrian’s Wall and in spring 2016, 
English Heritage is allowing visitors to 
gain a deeper insight into his role and 
the site’s history. 

English Heritage’s Curator of Roman 
Collections, Frances McIntosh, says: “John 
Clayton had an enduring fascination with 
the Romans. His wealth enabled him to 
purchase sections of Hadrian’s Wall, 
including five Roman forts, and to lead 
excavations to uncover what we can see 
today. We are very lucky because Clayton’s 
Roman finds at Chesters have only ever 
moved a few hundred metres from their 

English Heritage is using exciting new technologies to enhance the 
visitor experience at Chesters Roman Fort and help tell the story 

of the man who is known as the saviour of Hadrian’s Wall

New life for a 
GLORIOUS PAST 

» 

Left and above right: Chesters Roman Fort, once garrisoned by a regiment from Spain, is the best-preserved cavalry fort in Britain  
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anyplace, and anywhere. Museum leaders see the 
trajectory as being aligned very closely with wearable 
technology, which will diminish the use of apps in 
favor of experiences where humans interact directly 
with objects in their surroundings.299 In December 
2014, the San Francisco de Young Museum began 
offering the first ever in-gallery tour using Google 
Glass enabled by a mobile storytelling platform called 
GuidiGO, which leverages Bluetooth LE and augmented 
reality technologies to create an enhanced experience. 
Arranged around the Keith Haring exhibit, visitors with 
Google Glass are automatically presented contextual 
audio and visual content as they approach certain 
pieces. Augmented reality gives them a deeper look at 
the collection objects and the opportunity to detect 
unnoticeable details.300

Increasing accessibility of Bluetooth and network 
technology is also creating conditions for memorable 
exhibits that engage with the visitor in unique ways.  For 
the International Day for Mine Awareness and Assistance, 
the UN organized an installation in New Museum in New 
York City that incorporated iBeacon technology and 
a mobile app called “Sweeper,” which detects hidden 
transmitters throughout the exhibit. Designed to convey 
the fear of living with land mines, visitors that stumbled 
upon a transmitter receive a jarring explosion through 
their headphones followed by the personal testimony 
of a survivor.301 The Cooper Hewitt Smithsonian Design 
Museum has embarked on an innovative use of Near 
Field Communication (NFC) technology in an exhibit 
which allows visitors to carry networked styluses and 
capture designs using NFC labels around the museum or 
to create their own. Once satisfied with their creation, the 
visitors can send their designs to an interactive screen to 
keep working, or share with friends via social media.302 

IoT is also being used to monitor the conditions of 
paintings and ancient artifacts in real-time through 
sensors. These devices can alert humans to changes 
in the condition of the piece, or better yet, trigger a 
mechanism that will improve environmental conditions 
to ensure preservation. In fact, environmental 
monitoring technology has become a crucial part of the 
conservation process, not just for individual objects, but 
also for architectural structures. The Los Angeles County 
Museum of Art (LACMA) is undergoing an intensive 
conservation project of the Watts Towers, a mid-20th 
century historical landmark that was constructed by 
hand with steel rods wrapped in wire mesh and coated 
with cement. To guarantee every action goes smoothly, 
the LACMA Conservation Department has installed a 
comprehensive smart system within the structure, which 
uses sensors located in the foundation and throughout 
to monitor the movement of cracks in the cement.303

The Internet of Things in Practice
The following links provide examples of the Internet of 
Things in use that have direct implications for museums:

Europeana Meets the Internet of Things in MeSch – 
Material EncounterS with digital Cultural Heritage 
go.nmc.org/mesch
The goal of the meSch project, Material EncounterS with 
digital Cultural Heritage, is to provide a platform for the 
creation of tangible smart exhibits so that museum pro-
fessionals will be able to create interactive smart objects 
and compose the narratives to be embedded within 
them without the need for specialized technical knowl-
edge. > Leadership

The MEMORI Technology Innovation for Conservation 
go.nmc.org/memori
MEMORI is an early warning system sensitive to the main 
degradation factors of indoor environments including 
climate, light, and air pollution. A dosimeter alerts users 
on their handheld devices if an environment may be 
hazardous for storing museum artifacts. The tool allows 
environmental data to be collected, analyzed, and 
visualized on-site. > Leadership

Decision Support System for Museum Management 
through Distributed Wireless Sensing 
go.nmc.org/wsn
The ELEDIA Research Center of the University Trento is 
testing a wireless sensor network (WSN) with an open 
platform called E-MUSEUM that can leverage WSN nodes 
to collect and transmit information wirelessly, providing 
evaluation and forecasting information concerning 
museum pieces and visitor activity. > Practice

For Further Reading
The following articles and resources are recommended 
for those who wish to learn more about the Internet of 
Things:

FTC Report on Internet of Things Urges Companies 
to Adopt Best Practices to Address Consumer 
Privacy and Security Risks 
go.nmc.org/ftc
(Federal Trade Commission, 27 January 2015.) In this 
report the staff of the Federal Trade Commission 
recommend a series of concrete steps that businesses 
and organizations can take to enhance and protect 
consumers’ privacy and security, as Americans start 
to reap the benefits from a growing world of Internet-
connected devices. > Policy

Managing Privacy in the Internet of Things
go.nmc.org/iotprivacy
(Usman Haque, Harvard Business Review, 5 February 
2015.) The Internet of Things will bring about a number of 
questions and concerns around privacy, interoperability, 
and data-access privileges, including how people will 
control what can access the data generated by their 
devices. > Policy
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that hopes to improve the coherence of the field by 
recognizing obstacles. The authors’ recommendations 
include defining impact more broadly, developing 
flexible evaluation methods, and avoiding politicized 
terminology.198 In the field of filmmaking, Britdoc’s “The 
Impact Field Guide and Toolkit” is a five-step guide to 
increase impact. Topics include the importance of vision 
and strategy as well as making evaluation plans.199

It is vital for museum leaders to work cooperatively 
on developing new assessment metrics. Material 
EncounterS with Cultural Heritage (MeSch) is a four-year 
initiative of 12 partners across Europe with the goal of 
designing, developing, and deploying tools for creating 
interactive experiences in the cultural sector. Their 
project is grounded on principles of co-design, where 
each partner equally contributes to both the creation 
and evaluation, providing methods of assessment that 
are scalable. Similarly, the European Union-funded 
Project LEM generated a report titled “Measuring 
Museum Impacts” that focused on museum visitors 
and audience development, the use of multimedia 
technologies, and the role of ICT in strengthening 
lasting relationships with audiences. It contains ways to 
measure and assess economic impact, social return on 
investment, and methods to evaluate the social impacts 
of museum activities.200

Some museums and museum organizations, such 
as Museotechniki,201 believe that early and open 
communication of new ideas and digital tools enables 
the museum community to better evaluate their cultural 
impact. When the Brooklyn Museum implemented 
the ASK mobile app, a tool that allows onsite museum 
visitors to ask questions or start conversations with staff, 
they created a series of blog posts that focused on the 
importance of anecdotal evidence in evaluation. In the 
post “Measuring Success,” the team describes what they 
learned about engagement goals and use rates, as well 
as institutional knowledge gained from data. While they 
are pleased with the overall depth of engagement, they 
see a need to increase the use of the mobile app and 
are still waiting to quantify the impact on institutional 
knowledge.202

For Further Reading
The following resources are recommended for those 
who wish to learn more about measuring the impact of 
new technologies:

Learning in Museums and Young People (PDF) 
go.nmc.org/findingnemo
(NEMO - LEM Working Group, March 2015.) This 
European Commission-funded report discusses 
initiatives related to the smart growth of innovation in 
museums and how R&D can be better supported, with 
the need to frankly evaluate the efficacy of emerging 
technologies for young audiences. > Policy

Social Impact of the Arts Project
go.nmc.org/siap
(University of Pennsylvania, accessed 12 May 2016.) The 
University of Pennsylvania’s Social Impact of the Arts 
Project (SIAP) was founded on the mission that cultural, 
art, and heritage institutions are critical to urban vitality 
and social well-being. SIAP emphasizes the use of linked 
open data to reveal patterns in positive community 
responses to museums. > Leadership

Sustainability Health Check Tool for Digital Content 
Projects
go.nmc.org/healthcheck
(JISC and Ithaka S+R, 2014.) While museums are 
increasingly embracing digital strategies and content, 
they do not always factor in the resources needed 
to ensure long-term viability. JISC and Ithaka S+R 
partnered to create a guide for any cultural heritage 
institutions to measure and ensure sustainability. 
> Leadership

Evaluating Tangible and Multisensory Museum 
Visiting Experiences
go.nmc.org/evalmul 
(Areti Damala et al., Museums and the Web, 2016.) In 
a paper that was presented at the 2016 Museums and 
the Web Conference, a group of museum leaders share 
lessons learned from a project called MeSch in which 
technology was applied to create more interactive and 
multisensory experiences for patrons. Video interviews 
and meaning mapping were two of many methods 
used for evaluation. > Practice

Metrics, Metrics Everywhere! Which Are The Right 
Ones For Museums’ Social Media And Websites?
go.nmc.org/sve 
(Svegliamuseo On Air, 11 December 2014.) This 
Svegliamuseo On Air panel with Brian Alpert, Web 
Analytics & Search Engine Marketing (SEM) Analyst 
for the Smithsonian Institution in Washington DC, 
and Elena Villaespesa, Digital Analyst at the Tate in 
London explores using web analytics to measure an 
organization’s online performance on specific social 
media platforms. > Practice

Transforming Audiences, Transforming Museums
go.nmc.org/transfor 
(Suse Cairns, Museum Geek, 27 January 2016.) The 
author explores how digital tools enhance museums’ 
evaluation of audience impact. Tracking technologies 
measure visitor behavior, providing staff with more 
insight into how exhibits are generating engagement. 
In this sense, part of assessing the efficacy of technology 
is being able to make a clear connection between a tool 
and its ability to illuminate deeper meaning in audience 
perception. > Practice
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