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Abstract.	 	As	researchers	who	participate	in	common	studies,	we	need	a	tool	
for	 reading	 and	 understanding	 collected	 data	 in	 its	 complexity,	 for	 analysing	
and	 researching	 the	 relationship	 between	 records	 at	 various	 levels	 of	
information	within	the	database,	and	for	getting	them	networked.	This	paper	
presents	our	project	for	a	visual	tool	characterized	by	an	interface	based	on	an	
interactive	system	for	data	visualization,	which	can	be	configured	as	required.	
Graphs	and	diagrams	become	part	of	 the	process	and	 tools	 for	verifying	and	
enhancing	the	state	of	the	research.		
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1			Text	

In	 the	 research	 program	 “Enhancement	 of	 the	 cultural	 heritage	 in	 exhibition	 and	
museum	contexts	through	the	use	of	new	technologies”	which	began	in	September	
2016	 at	 the	 University	 of	 San	Marino,	 we	 worked	 within	 a	 contemporary	 context	
that	 is	 not	 still	 completely	 historicized	 and	 not	 critically	 addressed.	 We	 collected	
data	 from	 traditional	 sources	 such	 as	 books	 and	 articles	 in	 scientific	 journals,	 but	
even	 in	 exhibition	 catalogues,	 designer	websites,	 online	 blogs	 and	 exclusively	 oral	
sources	such	as	interviews.	After	eight	months	of	work	on	information	gathering	and	
data	systematisation	–	with	the	aim	of	defining	the	advancement	and	the	potential	
of	 using	 new	 digital	 technologies	 in	 the	 design	 of	 exhibition	 contexts	 –	 we	
experienced	how	the	data	could	conceal	information	rather	than	reveal	it.	

Today	research	programs	regardless	of	the	disciplinary	field	of	study,	often	expect	
that	 a	 few	 people	 simultaneously	 pick	 up	 information	 as	 they	 interact	 with	wider	
resource	ecosystems,	 in	which	contents	are	increasingly	becoming	available	by	free	
access	[1].	So,	day	after	day,	sharing,	they	receive	a	large	mass	of	data	in	which	they	
must	orient	themselves	[2].	

The	variety	of	the	data,	systemized	and	ordered	in	structured	databases,	may	be	
queried	and	filtered.	Generally,	the	different	queries	lead	to	identifying	an	author,	a	
reference,	 a	 place,	 a	 date,	 a	 project	 or	 more	 elements	 of	 the	 same	 or	 different	

typologies. The results are often	displayed	 in	textual forms that so	not provide any
hierarchy or links or even	 associations among data. In	 this way, researchers don't	
have an	 immediate feedback in	 reading the queries and	 find	 it	 difficult	 to manage
the complexity of the references	they have collected.

As researchers who	 participate in	 common	 studies, we need	 a tool for reading
and understanding	 the data collected	 in	 their complexity, for analysing and
researching the relationship	between	records at various levels of information within
the database and	getting them networked	[3]. The aim was to	be able to interrogate
the	 data	 as a	 whole, systematically	 ordered, collected	 and	 filtered	 according to	
parameters and	 relationships defined	 in	 advance, in	 order to	 originate dynamic,
generative and	immediate reading narrations [4; 5].

The research led to	 the development of a project with	 an	 interface based	 on	
interactive tools for data visualization, that can	 be configured	 as required. Graphs	
and diagrams become	a	part of the process and	tools for verifying and	enhancing the
state of the research. Scholars can in fact visualize the data	to check the accuracy of
the stored information, verify any gaps	 in	 the collection of data, but also	 rely on	
keywords and	 parameters to	 understand	 the connections between	 records and	
visualize	various	narrations.

Following the preliminary process of data collection, representative of the current
state	 of exhibition design, we	 proceeded to systematize	 the results	 choosing
parameters to	facilitate both	cataloguing and	searching inside the database.

The project for	the visual tool began	by observing	a series	of case studies in data	
visualization.	We	focused on how to display people's networks, how use a timeline
to	 display the relationship	 between	 catalogued	 projects and	 the technology they
used and how to display projects identified by keywords.

The	first	typology	of	visualization	works	on	networks	between	people. (Fig.1)
In	 our project, nodes and	 relationships between	 designers are visualized	 on	 an	

interactive map. Data	 visualization allows us to	 connect different generations of
designers, identifying	 pioneers, defining	 membership groups and their followers
making	it possible	to	discover the evolution	of	the	project	in	this area.

We refer	to: Santiago Ortiz in Lostalgic [6] (2012) – a	complete	representation of
the scripts of ABC's television series	 "LOST" – and in the Twitter Company [7] – a	
visualization showing	one	week of conversations on	Twitter in 2013	– which uses	an
articulated and dynamic navigation interface [8]. However, our main	 focus was on	
The ImpulsBauhaus [9] by Jens Weber and	 Andreas Wolter (2009) and	 the Multi-
touch	 installation	 [10] by	 the Max Planck Institute (2011); projects in	 which	 the
relationships between	people are visualized	on	interactive maps, the first developed	
through	 the use of fiducial markers [11], the	 second displayed on	 a multi-touch	
installation [12].
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Fig.	1.	An	example	of	 interactive	maps	 integrated	 in	 the	designed	tool.	They	visualize	nodes	
and	relationships	between	designers	and	their	common	projects.		

	
The	second	typology	analyses	data	relating	to	the	dimension	of	time.	(Fig.2)	
In	our	project	this	data	visualization	displays	the	relationship	between	catalogued	

projects	 and	 the	 technology	 used	 to	 realize	 them	 along	 a	 timeline.	 The	 diagrams	
with	good	accessibility	and	readability	show	the	interactive	system	that	provides	the	
distribution	of	complex	information	in	a	linear	development	of	coloured	bands.	

We	 refer	 to:	 The	 MIT	 Senseable	 City	 Lab	 in	 Spring	 spree	 [13]	 (2011),	 which	
visualizes	 the	 financial	 footprint	 on	 a	 geographic	 map,	 underlining	 consumer	
behaviour	 in	 a	defined	 spatial-temporal	 range	 (BBVA	bank	dataset	of	 transactions)	
[14].	 The	 Ebb	 and	 Flow	 of	Movies:	 Box	Office	 Receipts	 1986	—	 2008	 [15],	 by	 The	
New	York	Times	group,	visualizes	Blockbuster’s	box	office	revenue	and	the	longevity	
of	bookings	from	1986	to	2008	[16;	17].	However,	we	focused	more	specifically	on	
The	evolution	of	web	[18]	designed	in	2010-2012	by	The	Google	Research	Team,	an	
updated	 interactive	 piece	 based	 on	 a	 static	 infographic	 which	 represented	
technologies	and	browsers,	illustrating	the	evolution	of	the	system	since	the	1990’s	
[19].	And	in	The	Music	Timeline	[20]	by	the	same	group	(2014),	based	on	the	music	
library	 of	 Google	 Play	 Music	 users,	 the	 timeline	 makes	 it	 possible	 to	 see	 how	
different	musical	genres	grew	or	shrank	in	popularity	through	the	years	from	1950’s	
to	the	present	[21].	

	

 

 

	
	

Fig.	2.	An	example	of	 the	visualization	which	 relies	on	a	 timeline	 to	display	 the	 relationship	
between	catalogued	projects	and	the	technology	used	to	realize	them.	

	
The	 third	 typology	 investigates	 relationships	 between	 records	 using	 keywords,	

parameters	and	filters.	(Fig.3)	
In	 our	 project,	 we	 explore	 the	 reciprocal	 relationship	 between	 the	 catalogued	

exhibition	projects	 and	 the	 three	 categories	 of	 tags	 representative	of	 this	 context:	
the	 exhibition	 typology,	 the	 technologies	 adopted	 and	 the	 variety	 of	 the	 visitor	
experience.	We	have	provided	an	 interactive	network	 to	 illustrate	 the	connections	
between	projects	through	keywords.	

We	refer	 to:	 the	website	 for	 the	exhibition	Design	and	 the	Elastic	Mind	 [22],	by	
THA	 Ldt.	 (2008),	 which	 explored	 the	 reciprocal	 relationship	 between	 science	 and	
design	 in	 the	 contemporary	world	 using	 new	methods	 of	 tagging	 and	 realizing	 an	
efficient	 contextual	 browsing	 of	 many	 works	 [23].	 Tags	 [24],	 by	 Google	 Research	
Team	 (2016),	 that	 through	Machine	 Learning,	 using	 picture	 recognition,	 looked	 at	
the	 artworks	 and	 generated	 thousands	 of	 tags	 useful	 for	 research	 [25].	 The	 MIT	
Senseable	City	Labs	project,	Health	InfoScape	[26]	(2011)	which	analyses	data	from	
over	 7.2	 million	 anonymized	 electronic	 medical	 records	 from	 General	 Electric’s	
database	and	creates	a	disease	network	to	illustrate	relationships	between	different	
conditions	and	their	effects	on	health	 [27].	And	How	Different	Groups	Spend	Their	
Day	 [28],	an	 interactive	visualization	published	 in	 July	2009	by	a	 research	group	of	

184 COmmunicating COmplexity  



 

 

	
	

Fig.	1.	An	example	of	 interactive	maps	 integrated	 in	 the	designed	tool.	They	visualize	nodes	
and	relationships	between	designers	and	their	common	projects.		

	
The	second	typology	analyses	data	relating	to	the	dimension	of	time.	(Fig.2)	
In	our	project	this	data	visualization	displays	the	relationship	between	catalogued	

projects	 and	 the	 technology	 used	 to	 realize	 them	 along	 a	 timeline.	 The	 diagrams	
with	good	accessibility	and	readability	show	the	interactive	system	that	provides	the	
distribution	of	complex	information	in	a	linear	development	of	coloured	bands.	

We	 refer	 to:	 The	 MIT	 Senseable	 City	 Lab	 in	 Spring	 spree	 [13]	 (2011),	 which	
visualizes	 the	 financial	 footprint	 on	 a	 geographic	 map,	 underlining	 consumer	
behaviour	 in	 a	defined	 spatial-temporal	 range	 (BBVA	bank	dataset	of	 transactions)	
[14].	 The	 Ebb	 and	 Flow	 of	Movies:	 Box	Office	 Receipts	 1986	—	 2008	 [15],	 by	 The	
New	York	Times	group,	visualizes	Blockbuster’s	box	office	revenue	and	the	longevity	
of	bookings	from	1986	to	2008	[16;	17].	However,	we	focused	more	specifically	on	
The	evolution	of	web	[18]	designed	in	2010-2012	by	The	Google	Research	Team,	an	
updated	 interactive	 piece	 based	 on	 a	 static	 infographic	 which	 represented	
technologies	and	browsers,	illustrating	the	evolution	of	the	system	since	the	1990’s	
[19].	And	in	The	Music	Timeline	[20]	by	the	same	group	(2014),	based	on	the	music	
library	 of	 Google	 Play	 Music	 users,	 the	 timeline	 makes	 it	 possible	 to	 see	 how	
different	musical	genres	grew	or	shrank	in	popularity	through	the	years	from	1950’s	
to	the	present	[21].	

	

 

 

	
	

Fig.	2.	An	example	of	 the	visualization	which	 relies	on	a	 timeline	 to	display	 the	 relationship	
between	catalogued	projects	and	the	technology	used	to	realize	them.	

	
The	 third	 typology	 investigates	 relationships	 between	 records	 using	 keywords,	

parameters	and	filters.	(Fig.3)	
In	 our	 project,	 we	 explore	 the	 reciprocal	 relationship	 between	 the	 catalogued	

exhibition	projects	 and	 the	 three	 categories	 of	 tags	 representative	of	 this	 context:	
the	 exhibition	 typology,	 the	 technologies	 adopted	 and	 the	 variety	 of	 the	 visitor	
experience.	We	have	provided	an	 interactive	network	 to	 illustrate	 the	connections	
between	projects	through	keywords.	

We	refer	 to:	 the	website	 for	 the	exhibition	Design	and	 the	Elastic	Mind	 [22],	by	
THA	 Ldt.	 (2008),	 which	 explored	 the	 reciprocal	 relationship	 between	 science	 and	
design	 in	 the	 contemporary	world	 using	 new	methods	 of	 tagging	 and	 realizing	 an	
efficient	 contextual	 browsing	 of	 many	 works	 [23].	 Tags	 [24],	 by	 Google	 Research	
Team	 (2016),	 that	 through	Machine	 Learning,	 using	 picture	 recognition,	 looked	 at	
the	 artworks	 and	 generated	 thousands	 of	 tags	 useful	 for	 research	 [25].	 The	 MIT	
Senseable	City	Labs	project,	Health	InfoScape	[26]	(2011)	which	analyses	data	from	
over	 7.2	 million	 anonymized	 electronic	 medical	 records	 from	 General	 Electric’s	
database	and	creates	a	disease	network	to	illustrate	relationships	between	different	
conditions	and	their	effects	on	health	 [27].	And	How	Different	Groups	Spend	Their	
Day	 [28],	an	 interactive	visualization	published	 in	 July	2009	by	a	 research	group	of	

185Alessandra Bosco, Elena La Maida, Michele Zannoni
Visual tools for a multiple cross-reading system...



 

 

The	New	York	Time	journal,	which	let	users	explore	how	different	groups	in	America	
spend	their	day	[16;	17].	

	

	
	

Fig.	 3.	 An	 interactive	 visualization	 example	 that	 displays	 the	 relationships	 between	 the	
catalogued	exhibition	projects	by	tags	and	keywords.	

2			Conclusion	

The	project	of	the	visual	interactive	tool,	currently	under	development,	introduces	a	
free	access	open	system	for	verifying	and	enhancing	the	state	of	 the	research.	The	
parameters	 chosen	 for	 cataloguing,	 which	 also	 refer	 to	 commonly	 used	 language,	
make	the	system	accessible	to	a	wide	range	of	users.	

The	 integration	 of	 data	 visualization	 tools	 into	 knowledge-building	 processes	 is	
becoming	 an	 increasingly	 relevant	 project	 theme,	 to	 which	 designers	 can	 give	
contribute	by	studying	and	developing	new	adaptive	interfaces.	

The	 most	 interesting	 challenge	 for	 the	 future	 could	 be	 to	 collaborate	 with	
colleagues	 to	 implement	 the	 system	creating	new	 instances	and	narrations	 for	 the	
contents,	even	using	machine	learning	to	analyse	connections	and	sources.	
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becoming	 an	 increasingly	 relevant	 project	 theme,	 to	 which	 designers	 can	 give	
contribute	by	studying	and	developing	new	adaptive	interfaces.	

The	 most	 interesting	 challenge	 for	 the	 future	 could	 be	 to	 collaborate	 with	
colleagues	 to	 implement	 the	 system	creating	new	 instances	and	narrations	 for	 the	
contents,	even	using	machine	learning	to	analyse	connections	and	sources.	
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