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Abstract

Introduction : In the new visual media there is a tendency to use enormous data sets to build
documents that are useful in different ways. To this end, graphic representations of data sets are
created to highlight the most immediate, meaningful and educational data and make the information
more easy to understand for read&fsthod: This article aims to bring some order to the polysemy

and synonymy of the terms that are often used in the production of graphic representations and to
develop a prototypical analysis of the various types of documents presented in the so-called data
visualisations. Resultand conclusions The taxonomic classification is a contribution to visual
communication studies and highlights the interest of the media companies on using data
visualisations that are easy-to-interpret, rapid-to-produce and low-cost (when their programming can
be used to visualise other types of content).
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Translation byCA Martinez Arcos, Ph.D. (Universidad Autbnoma de Tamaulipas).

1. Introduction

Long time ago humans discovered the ocular portihtwledge. This has been so important in the
past, that the approach of multimedia models in the age of the cyber-media has given priority to the
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use of visual languages. In most cases, what camndbuched, smelled, heard or tasted, can be
represented visually.

Neuropsychiatrists, like Xaro Sanchez (2007), atersihat the sense of sight and art works can
allow any website to communicate knowledge. Thsual communication is also artistic and that is
why some scholars claim that art should be useadapiiy to transmit knowledge, even more so than
for the aesthetic purposes that are inherent to art

But there are two opposing types of art: the stedafacts graphics, also known as graphics
information, and the flavour graphics, which is erslood as a decorative type of graphic art. In
other words, the visual properties of the contet the visual properties of the art of represeotati
co-exist in the same document (see Cairo, 2011: 19)

Some types of graphism resemble others but theotmare different and so is the representation of
the signifiers. A medical development and a metegioal development are not the same: the first
thrives on scientific progress or principles anel lditter on data continuously provided by the radtur
environment; sometimes they reflect the significkay issues with figurative forms that reflect
nature more or less. Sometimes what dominatessi€dhtent and some other times the dominant
element is art. However, currently there is a gre&rest in discovering and visualising the
knowledge contained in databases, based on unssgenneural network technology (see
Sotolongo, Guzméan and Carrillo, 2002: 477).

The term “visual” possesses some polysemy and gyngnCertain confusion on these concepts is
quite extended since the same concept refers ttaroquoperties, modern processes and the
necessary visual literacy of the audience.

Visuality and visualise refer to different thingsccording to important dictionaries: the concept of
visuality is used to describe a pleasant effectrwbieating eye-catching objects, while the verb
visualise is used to refer to the optical represtémt of a variety of phenomena.

The first the concept refers to the artistic pradereated to produce connotative aesthetic feelings
(flavour graphics, fine argtc.) while the second refers to the generatioa mfoduct that reproduces
some ideas that are comprehensible with denotdth@vledge. Both properties merge in a
representation.

The so-called visualisation is one of the most irtgod characteristics of visual representations; no
communicative property is more important and pouletian that designed to be understood by the
interpreters. Human beings have always used vgatains based on visually-decoded languages in
order to make messages last in time.

Thus, when art is mentally visualised, hunting lee form adopted by an animal in its assault, for
example, can be imagined by people who have nareeqced this event; people just have to close
their eyes and, thanks to their experience ananthghological simulation and of their movements,
they can reproduce the sequence of the huntingiadérstand it.

This is how Albrecht Durer drew his famous rhinasgran animal which he had never seen before:
explorers described the animal to him, he visudliseand drew it afterwards. How else could he

draw the animal if he had not visualised it mewgtalDulio Verne did the same thing when he

described voyages he had not experienced. Vistiahsg therefore a property of human beings

capable of generating mental and visual imagesdmstorming the former into the latter.
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Visualisation differs depending on the platform atite representation of the interpretant.

Visualisation is created with capture or synthsistems, and has spatial-temporal limitations that
prevent its optimisation because it does not refédicthe times and key moments of nature and
reality, and its limited to the visible elementsowver photography and videotaping can also
transform nature and reality synthetically.

Graphic synthesis, also called synthetic visuabsatconsists of a set of properties that seek to
represent reality completely and to develop thes€dptive, narrative or interpretative) story of an
event, not just the visible elements of nature.t6@md typefaces are replaced by iconic languages,
infographic visualisations and visuality systems.discussed in previous works (see Valero, 2012b,
2008), ve can create graphic synthesikevents and their fortuitous acts, the actions wahdj
beings, documents, stored data or data generatbeé jpresent, and material or intangible objects of
diverse origins, in many ways.

On the other hand, in the real world there are mftinfrastructural and intangible manifestations
with referential properties, which can often be suad to provide data that allow the identification
of trends, predictions, and the establishment laticsal patterns. “Interactive graphic interfaces
general and the application of interactive visuie in particular, bring new techniques to
manipulate data” (Manovich, 2011: 148).

1.2. Data visualisation

Data-based visualisations aim to build a graphinftetic or complementary set that highlights the
most significant elements or key issues, in ordegrtable understanding, establish groups, relations
or statistical trends, in order to minimise entragd facilitate the drawing of conclusions for its
interpretation. The so-called data mining used iwithe field of technical or scientific observatsi
can provide many tools of general usefulness (8otm, Guzman, Carrillo, 2002: 482).

Data are representations of quantified variablesattnibutes, originated from sampling and its
subsequent alphanumeric or visual transformatidndfwprovide points, and not numbers or letters)
about a more or less significant subject mattezngwaction or thing.

Its significance often arises from the feelingg #r@ unmasked when they get accumulated or when
statistical trends are associated with such datey Tare often the documentary and informative
basis, with reduced uncertainties, necessary toentgcisions about very varied contents, from
journalism to science. However, in general terramesinherent aspects must be taken into account:

1. Data are coded records of observations of realiy,conventional annotations about what is
detected in the study of the phenomena that occilel real world.

2. In the study of real-world phenomena, actions dmgs can appear either as static data or
active data that are undergoing constant transfiomar changes. The first type of data can
be historical the second ones are subjected tati@s caused by their challenging nature or
reality.

3. The way to obtain data is not uniform; they arealofays obtained by phenomena-measuring
devices, although sometimes they are directly nrehtior estimated.

4. The devices used to measure variables are not fiie@ and may contain errors in their
readings and errors attributable to the users.

5. Often, data are obtained in attributive ways arel reot based on measurable variables, so
they cannot be considered to have the precisiathar types of data.
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6. Data can be the result of the analysis of seleetadl limited samples and not of entire
populations, phenomena or objects, as it happestaiistics and polls.

7. Data can originate from measurements or result fpomcesses that modify their magnitude,
such as the logarithmic values that transform geéenguantities into arithmetic quantities,
or all kinds of translations/adaptations, so thatytcan be understood in the context in which
they are presented.

Graphic representations of data or data visuatisatare built with basic graphic units, lines, pgin
areas (surfaces and volumes) with flat colours ithh somplex graphic units like iconic images (see
Bertin, 1967) and monochromatic or polychromatiawdngs. With the expansion of computer
technology in the late 1980s, the written pressahetp create comparative visualisations to
accompany, replace or implement information ands tlallow the written contents to focus on other
issues, or simply to be more effective in improvihg understanding of the information, with a
supplementary purpose in the news and featurdestigVith the arrival of computer graphics and
programming online newspapers began to presentnmashels that emulated those often used in the
field of physics and statistics. Although theserespntations were not new, all the new technolbgica
advances of the time were exploited to build certdassifications based on semiotics (see Cérdoba,
Alatriste, 2012).

The so-called data visualisation (DV) deals witls tlype of processes, based on the principle that
data representations generate descriptions and meaeatives in some cases. DV can simplify,
measure, compare, explore, discover, and pargaibjain things in order to transform data into key
knowledge. Infographic documents can be undersésoexpressive products whose main source is
diverse and reliable data. They are created to aoenpnd visualise ideas through data-based
graphism.

Some moments in the history of visualisation aocetltvremembering:

e 1637: René Descartes, in his boBkometrie presented the Cartesian coordinates that
have been so used in science and technology.

* 1644: Michael F. Van Langren uncovered inaccuraaieshe terrestrial longitudinal
measurements through the observation and mappitinge @hoon.

» 1765: Joseph Priestley used the timeline chartthfofirst time.

* William Playfair(1759-1823) designed pie, bars, &nte charts.

» 1858: Florence Nightingale developed graphics caeimgdhe causes of mortality in field
hospitals during the Crimean War and in Englancgphals.

» 1869: C. J. Minard drew up the well-known chart#itbe loss of soldiers in the invasion
and withdrawal of Napoleon’s army in and from Radsom 1812 to 1813.

e 1911: Henry I. Gantt planned industrial working ¢nin a systematic way through the
so-called Gantt chart.

* 1913: Hertzsprung-Russell presented his diagranth®istudy of stars’ luminosities and
colour temperature.

e 1924: Sociologist Otto Neurath created ISOTYPE, clwhis a symbolic way of
representing quantitative information through iptetable icons in order to complement
texts.

* 1991: Tim Berners-Lee invented the World Wide Web.

Over the past two decades there have been impdrtargformations in the fields of visualisation,
infographics, information organisation, cognitiveyphology, linguistics, and other previously
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unrelated fields of science. The emergence of coenpechnologies and particularly the Internet
have transformed the landscape.

Some models of DV began to be used in various diekdth different names like mapping,
treemappingimpactopiasjardines sparklines, digital cities, etc. (See Dirstek®03)[1].

Currently, there are some out-standing proposatierby authors such as Shneiderman, who created
the “treemaps” for dynamic query analysis in tenap@nd multidimensional series of data, even
data extracted from social networks; MacKinlay, whsed the concept of “information
visualization” in his designs in 1999; and Munzneho studied the fundamentals of graphics at the
end of the first decade of the®2dentury (see Card, S. KMackinlay, J. Shneiderman, B., 1999)

Visualisation is a resource widely used not onlytle media but also in public and private
institutions that use these representations toa@gxpmportant information to very heterogeneous
citizens. “The important information from more than million measurements is immediately
available. Visualisation allows the perception ofieggent properties that were not anticipated”
(Ware, 2004: 3).

In the world of journalism there are some profesai® who have implemented partial data
representations, such as the veterans Alejandrofddphnd Peter Sullivan and the contemporaries
Amanda Cox, Mario Tascon, Jordi Catala, Jeff GeertzZRafael Horh, Chiqui Esteban, Tomas
Alhambra, Xaquin Gonzalez, Juan Pablo Noriega, éaBerra (see Serra, 2010) and Alberto Cairo,
among others. All of these journalists, some withrenthan thirty years of experience, have made
good visualisation proposals in their respectiveliaewvith and without computer support.

2. Method

Taxonomy is a practice and science that allow® wetermine the status of a subject and to propose
useful models for specific communicative situationkere have been attempts to classify DV, but

not from the field of journalism, which does notesfany updated classification. For this reason we

have decided to review the characterisation ofdifferent categories that have been configured so
far, with the collaboration of some of the jourstdimentioned above.

Diverse models with very different solutions to g@et content have been developed. Traditionally,
different types of infographic formulas have beesated without the use of new software, like the
representations of Bertin iBemiologie grafiguand previous works, but other formulas to present
data by taxonomy have also been created (Shneidetaisant, 2009: Chapter 14).

However, DV production has changed as a consequenhtechnological developments, and the
types and levels of information derived from theem computer organisation of infrastructures and
superstructures, which has resulted in progress,camsequence of a change of approach in the field
of public relations of the associations and insbns that feed the newsrooms with data sets tteat a
not easy to represent and do not have clear conuaiive usefulness.

The analysis of more than 500 DV published in regaars (200 of them in printed media) was
aimed to identify new and different types of DV.wihver, we only found a few really different DV
models, although these models showed variations wiey were applied to different data sets, were
given different functionalities, or were based agifferent production technology.

Our classification covers from the classic presema adapted from what was printed in the
journalistic media, to the most modern proposalsieny newspaper websites. We distinguished
between the traditional models with specific vaoias motivated by the type of content they
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represent, like the models 1, 2, 3 and 4, and tlarlg distinct models that use very modern

instruments, like the models 5, 6 and 7. On therottand, we distinguished the first seven models,
which are understood as basic visualisations atehafombine (Manovich, 2013: 215) different

basic graphics with mixtures of any of the othewese types, from those generally termed

miscellaneous, as model 8, which are understooskeasral visualisations presented together in a
single, comprehensive model.

Given the great versatility of the presentationserms of content, it does not make sense to aim to
identify pure models in terms of communication. éften suggested by the various professional
infographic artists, it may be advisable not toomporate large amounts of information in the DV.

The typological study does not focus on the movemitre large multimedia techno-graphics in
three or four dimensions, the very original docutsgrthe visualisations resulting from large
research studies, the big data visualisations,hermost complex algorithms, because they are
elemental qualities that all types@Y can contain.

The central objective was the systematic studyhef parameters in order to know the valid

prototypes to predict their use in new documentse $tudy covers all kinds of cyber-journalistic

spaces, but focuses on identifying those spacesrtbatly include journalistic data visualisations,

including several models of this type, and disngsdese media that mostly include persuasive,
techno-graphic, fictional or artistic types of daisualisations.

We selected a subsample of the 100 most representdigital data visualisations, from the
observation of a multitude of publications madecsii990, including the first studies presented
since the emergence of cyber-journalism. This sup#a provided differential details, with the
identification of a total of 8 different types oM)Pwhich are repeated depending on the proposals of
the media that use them the most, and means #naatle the most-used types during these times in
cyber-journalism. This study should be consideredh& analysis of a sample of evidence that is
open to new possibilities, as technology and dbinenches involved develop.

All the samples were located and reviewed in adeahat they were retrieved from the Internet on
the same day: 10 April 2014 from 10 a.m. onwards. MViewed what may be understood as data
visualisation, limited to the context of recent igeand the prototypes generated during this time in
the models presented in the recognised journalgébsites, “knowing that there is a technical-
communicative convergence and an integration oftthditional media with the Internet natives”
(Cebrian, 2009: 21).

3. Data visualisation types

The general taxonomy that we have developed frardkiew of a sample of data visualisations is
based on the repetition of models. Based on thé&sisaof one hundred visualisations, we have
developed the following categories:

1. Spatial visualisation: Is the data-based corspariof spaces, confluence of points, lines, or
coloured areas. The records and fields (continwous intervals) of a database can be presented
visually represented through bars, pies, circléserhatic streams”, accumulated layers, “spider
webs”, point clouds, icons, drawings, words, etc.”

The digital system separates texts in informatioecgs by incorporating other languages but
sometimes it complements them with typographic laggs.
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This type of DV is the most-used and can be coottduin many different ways based on variable
records and data or their representations (raerseptages, logarithmic values, etc.). This type of

DV was the most common in the sample (38%) and thisdeast original in most cases (see Figure
1).

[ resultados.elpais.com/elecciones/2011/municipales

2011. TOTAL ESPAIIA (NUMERO DE VOTOS) RESUMEN DEL ESCRUTINIO DE TOTAL ESPARA
ESCRUTADO: 100 %
CONCEJALES TOTALES: 68286
8474031 VOTOS GONTABILIZADOS: 22971350 ©5623%
ABSTENCIONES: 11710762 7%
VOTOS NULOS: 389508 17%
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PSOE (21767) > ESQUERRA-AM 1380 271349 12%
BN.GC. 590 261513 118
%
IGV-EUIA-E 398 241918 107
P (28498) PA 470 230274 102

%

Figure 1. Sourcehttp://resultados.elpais.com/elecciones/2011/mpales/

The crossed results of different variables, like,agender and cast votes, can be used to configure
point clouds, lines, circles, spots, or colour demthat allow us to denote influences in a pdeicu

sector in comparison to other sectors, formingaldes sets of density or colour related to the data
frequency, etc(see Figure 2).

[ www.nytimes.com/interactive/2013/07/

f-wineries.htm|?ref=m

07 /business/a-nation-of-wine ultime
A Nation of Wineries
‘Wine regions have been developing acress the country, as diverse landscapes and
weather patterns allow states to grow a variety of grapes. Related Aticle »

diad_r=28

Michigan More Than Juice

ECONORMIC IMPACT $800 million

Figure 2. Sourcehttp://www.nytimes.com/interactive/2013/07/07/bess/a-nation-of-
wineries.html?ref=multimedia&_r=0

In field of sports, DV include 4D effects and bseEye views of the objects (see Figure 3). Also

common is the use of coloured zones of influenqaagxed with captions related to the activity of
teams or players in matches (see Figure 4).
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[ www.nytimes.com/interactive/2012/08/05/sports/olympics/the-100-meter-dash-one-race-every-medalist-ever.htm|

All the Medalists: Men’s 100-Meter Sprint

FACEBOOK W TWITTER g GOOGLEr B EMAIL SHARE

Figure 3. Source:http://www.nytimes.com/interactive/2012/08/05/sptwtympics/the-100-meter-
dash-one-race-every-medalist-ever.html

[ www.nytimes.com/interactive/2012/06/11/sports/basketball/nba-shot-analysis.htmi?ref=multimedia8_r=0

: = Number of attempts Points per region
All Shots. 3-Pointers Midrange Close Range Low © O O Hgh Low SRS tigh

The Heat rely on player positioning to create isolation plays for LeBron James The Thunder are effective from almost any area on the coutt and shoot many
the left side. The Heat take many fewer 3-point more h ge- Kevin Durant and James Harden
are potent from the to

and Dwyane Wad an t
shots than the Thunder- p of the arc

LeBron James VIEW: PHOTO | -GRARH Kevin Durant IEW; PHOTO | GRAPH
romaL shors 1,169 | o ersior 44 | Fo rercer 534% et srors 1,206 | ronrs e sior 1,00 | £e reree 40.6%

His athleticism and ball-handling create a lot of high shots near Despite his size, he is a very effective midrangs shooter, taking nearly half his
the basket. He prefars the wing locations beyond the 3-paint line. His shots from that zone and another 25 percent from beyond the 3-point arc.
midrange game is his weakest

Dwyane Wade VIEW: PHOTO | GRAPH Russell Westbrook VIEW. PHOTO | GRAPH
romaLsnors 837 | sonrseensior 1.01 | ro eencenr 49.7% roracstors 1,266 | rowrs rerstor 0,92 | ro rercenr 45.7%

Figure 4. Source: http://www.nytimes.com/interactive/2012/06/11/sptivasketball/nba-shot-
analysis.html?ref=multimedia&_r=0

2. Tabular visualisation: Thesee studies of recorded properties, compared ei&gions, relations
between records or fields, etd@.ables are absorbed through our verbal systeniewnaphics come
to us through our sight” (Few: 2012: 155)ements of the same or different specaes compared
and related inables by means of tabs, lines of relation and, @teng otherésee Figure 5).

The comparison of features technique is very usedepresent sports, electoral and economic
opponents. They usually compare different typedath such as age, titles, significant aspects and
positions in the game. This type of DV constituiédo of the sample. They often complement the
information or documentation with typographic forms

Tables, of records or content units, organised witlwithout interactivity, present multitude of
objects and compared their features (see Figure 5).

http://www.revistalatinacs.org/069/paper/1021_U248Zn.html Pagina 493



Revista Latina de Comunicacion Social # 069 — P4§éso 507
Research DOI: 10.4185/RLCS-2014-1021énSSN 1138-5820 | Year 2014

[ graficos lainformacion com/economia-negocios-y-finanzas/consejeros-de-las-cajas-de-ahorro-en-proceso-de-fusion_zM3mqgHhpTBXnW 1B

ne, 0504100515 [ comentar J8I

Pasa el raton por las graficas para conocer los detalles
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Economia, negocios y finanzas

1 0 z
Para saber mas
W Twittear 8+ B Las deudas de los partidos con las cajas en proceso de fusion
&0 0

Figure 5. Source:http://graficos.lainformacion.com/economia-negogiefnanzas/consejeros-de-
las-cajas-de-ahorro-en-proceso-de-fusion_zM3mqgBXmwW1BJIhttG2

Examples of this type of DV are the visualisatiohsnotor racing circuits, lengths, curves, diffigul
levels, etc.[2]. In the field of sports news, DV tables presengégular distribution of teams and
important players on the field of play, car cirsyietc.

3. Positional visualisation: Thposition in space and the type of language usee@rdkpn the
importance and denote significance or influencatiahs. Any individual or accumulated variable
can be zoomed in or out from the centres of sigaffce, to obtain a reference individual within the
whole data set. This type of visualisation is uggdexample in family trees, representations of
opponents, positions of politicians or players, ibeiss and operation charts, sports precincts,
artefacts of any kind, flow charts, danger zonas, Enis type of visualisation constitut@8% of the
sample (see Figure 6).

[ graficos.lainformacion.com/economia-negocios-y-finanzas/empresas/hasta-donde-llegan-los-tentacul os-de-goldman-sachs_KGSNV2a1hx8¢

Mario Draghi. recién elegido presidente del Banco Central Europeo. es solo una muestra mas de como los ex Goldman Sachs acaban ocupando los
puestos mas apetecibles del panorama economico mundial. incluidos muchos de los sillones cercanos a Barack Obama en la Casa Blanca
Los brazos de Goldman Sachs acogen desde luchadores profesionales a presidentes de la Reserva Federal

Pasa por los cuadrados negros para saber mas de cada uno

» Robert Zocllick

® Eenry Paulsan

EZB Aiemenia | American International Group | BBC Entertainment |
8P | Banco Central Europeo | Banco de Canadd | Barack Obama |

203 33 8ill Clintan | Bundesbank | Charlie Haas | Citigroup | Connecticut |
ou ngla

W Twittear a4

5 1.600 [19]

ERecomendar | &

World Wrestling Entertainment | Africa

Figure 6. Sourcehttp://graficos.lainformacion.com/economia-negogreinanzas/empresas/hasta-
donde-llegan-los-tentaculos-de-goldman-sachs  KG&4W28QoC9qaKWzN2/
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There are many variations of this type of visudilsg which can present tactics, relations of
influence between entries, people, phenomesraponents, as shown figures 7, 8 and 9

Poland
Liechtenstei
Iceland

Netherlands

Austria

W
Czech Republic S
: Malta
Denmark \\
) Lat
Spain
United Kingdom Bulgaria
: /
ungary
Belgium
Luxembourg
Finland France
Lithuania

Slovakia \
Norway

Figure 7. Source: http://alessandrozonin.wordpces®2013/05/03/open-data-e-network-analysis-

final de Ia Champions 2011 jugada en Wembi

esposizione-del-debito-sovrano-eu/

iyol | Daniel Alve: \n d\/JI\Fth
Mascherano |

o
erard Piqué | Ja
Ledesmal

\da

1-debe-a-quien_Q1CIZ,

antesca-deuda-e

uda-estatal/la

Figure 8. Source:http://graficos.lainformacion.com/deporte/futbolt@ona-manchester-united-
todos-los-pases-del-barca-en-la-final-de-la-chamg2011 Tod3yCiFT7dh4XywimpKo

[ comentar NEg

[ graficos.lainformacion.cc
La glgantesca deuda europea équién debe a qulen°
or ias estén Interconectadas.

ises europeos y Esta
for International Settiements

W Twittear

Figure 9. Source: http://graficos.lainformacion.¢economia-negocios-y-finanzas/deuda-estatal/la-
gigantesca-deuda-europea-quien-debe-a-quien_Q1CIAEAVVgGIHVTI6H4
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Other sub-types of this model of DV relate docuraawith temporal positions, timelines or a dial:

[ www.nytimes.com/interactive/2013/12/05/world/africa/Mandela-Timeline.htmi?ref=multimedia#/#time2 16_6689
The Life and Legacy of Nelson Mandela: 1918-2013 | A previous || mextp
July 18, 1818 1844 2013
@

Forms the A.N.C. Youth League

Mr. Mandela and other activists form the African National Congress Youth League
after becoming disenchanted with the cantious approach of the older members of
the A N.C. The league’s formation marks the shift of the congress to amass
movement, But its manifesto, so charged with pan-African nationalism, offends
some non-black sympathizers.

Ir. Mandela in 1951, He would remain
the symbalic and moral center of the
African National Congress, Africa’s
cldest liberation mevement.

1948 National Party Takes Power, Laying Foundation for Apartheid

The National Party takes power in South Africa and sets out to construct
apartheid, a system of strict racial segregation and white domination.

1952 Mandela Starts Law
Practice
Mr. Mandela and Oliver Tambo

open South Afriea’s first black
law practice.

Figure  10.  Source: http://www.nytimes.com/interactive/2013/12/05/wddftica/Mandela-
Timeline.html?ref=multimedia#/#time216_6669

These types of visualisations tend to complememntriformation or documentation with typographic
forms, except in interactive presentations whictegnate schemes with active buttons/areas that
users can click to obtain more information. In thesses the scheme is presented as a table of
contents.

4. Topographic visualisation: The representatioteaitories (maps, plansports precinctsr mini-
plans) may or may not have geographic-positionibgeaiives and may be a support for the
distribution of data or figuresyith various types of properties (multi-scale, angphic, multicolour,
interactive, etc.) The degree of prominence of the territory maltes difference since territories
often appear as graphics units in other visuatisathodels This type of visualisation constituted
12% of the samplds also common for this type of visualisation tolude a map or plan of the area
under analysis.

The most classic topographic visualisation is tleatwer map which shows isomorphic or isotropic
lines over the terrain to indicate weather variaioThis type of visualisation is common in printed
and online media since it appeared for the fimetinThe Time®n 1 April, 1875 (see figurel).
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GFS Analysis: 122 Mon 10 0CT 2011 SLP (mb—1000), 1000-500mb Thickness (dam

Figure 11. Sourcéttp://blogs.20minutos.es/emilio-rey-capturandotene/files/2011/10/pres.jpg

In the 1980s, with the advent of Macintosh commjtEne Washington Pqdt)sa Todayand other
newspapers began to use newather maps that still serve as reference forouariprinted and
online newspapers.

Scale is very important in the representation ofittegies and thus there are maps, plans, sports
precincts and mini-plans with their own peculiastiof representation and multi-scale properties
(through zooms or overlapsplthough they were missing from the sample, itingortant to
highlight the topographic importance of the vettispaces such as the kilometre points associated
with terrain slopes, the road elevation routesl{oganaps), floor levels of a building, etc.

The so-called anamorphic maps aim to simulate miss but the measurement unit is not
necessarily the metric one (see Figure 12).

[ graficos lainformacion.com/economia-negocios-y-finanzas/ferrocarril/mapa-de-espana-de-distancias-temporales-en-tren_o2X8A9pMJwXthi

lapa de Espana de distancias temporales en tren

[ comertzr JO0

como la propia de Tarragona.

Pasa por a5 ciudades para ver los datns exactns
Siempre se muestran salidas desde Madrid

Cludad
Zaragoza

Pracio dal billats de ida Trenes al dia
Eneurcs. Laborables

58.20 21
‘Tismpo minimo de visje en tren
1:17

Tiempa de viaje en cacho

3:27 horas

Ventaja de ir en tren sobre el coche
n sige

Gonsign positho, a ventaja es del coche sche ol tren|
-2:10 horas ‘@

B 320 [226]

Figure 12. Sourcénttp://graficos.lainformacion.com/economia-negogies
finanzas/ferrocarril/mapa-de-espana-de-distaneagpbrales-en-
tren_02X8A9pMJIwXthmWBbOPKp7

http://www.revistalatinacs.org/069/paper/1021_U248Zn.html Pagina 497



Revista Latina de Comunicacion Social # 069 — P4§éso 507
Research DOI: 10.4185/RLCS-2014-1021énSSN 1138-5820 | Year 2014

Visualisations of territories almost always havegyaphic-positioningbjectives and that is why we
considered the typological option in the study &f. 0t is very common to associate any territory to
routes boundary lines, distributions or connectionse likhen it is used to represent summarised
distributions of ontent through active points, side-by-side comparisf features, etc. (see figures
13 and 14)[3]. Interactive maps are also often used as suppade sthey integrate active
button/areas which are used to distribute inforamatiocuments.

[ www.nytimes.com/interactive/2013/04/19/us/boston-marathon-manhunt htmi?ref=multimedia

CAMBRIDGE N
Suspect taken Apartment of the two |
into custody suspects

M1 AUBrT
* EAEAEY Area ofarzhase,
shootout, manhunt

[ Campus officer killed

BOSTON ‘
Carjacking
B o Site of bombings
a®
How They Were Found
Ell  campus police officer shot

ata € One day earlier, about 10:30 p.m
on April 18, two men approa

F1  Armed carjacking
o — A short time later. a man who officials believe was Tamerian Tsamaey approaches a parked Mercedes-
Benz §.U.V.. climbs in and points a gun at the driver, stating, "Did you hear about the Boston explosion?” and "I
did that,” according to a criminal complaint filed April 22. The gunman forces the victim to drive to another
location, where they pick up anather man, who officials believe was Dzhokhar Tsamasy.

Figure 13. Sourcéttp://www.nytimes.com/interactive/2013/04/19/ustam-marathon-
manhunt.html?ref=multimedia

Ehe New JJork Times

Reshaping New York

o bike lanes to painting over
by

he city changed in 12 years

Figure 14. Source: http://www.nytimes.com/newsgregdR013/08/18/reshaping-new-york/

5. Tele-dynamic visualisation: Based on iitsportance we have distinguished between changing
dynamic presentations and automatic proces3dwy can be of several types: dynamic
representations that change based on spatial catedi like those associated to transportation
vehicles in inter-oceanic or inter-territorial coetiions; those that use goals or sports resufid; a
those drawn based on the data provided by eled#mpaigns data centres. We have found 7
examples of this type of representation in the samp

The transference of XML data to Flash or html 5nfats allows the updating of programmed
graphics, as in the case of the DV of vote restlthe end of political elections, which are présdn
in real time, as votes are counted, on the homephgeany general-interest online newspapasrs.
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this case the map does not have a geographic-guusgi objective but a distributive objective.

Spatial presentations have the all-important quaditreflect visually events as they take place (se
figures 15 and 16).

[ graficos lainformacion.com/palitica/votacion/resultados-electorales-estados-unidos-2012_vtjAAyC26EgoV2EIRaDDUS/
Cbama

] Romney

60.671.344 volos 76.645.435 votos

. 312 delegados 226 delegados
Y

270 delegados para ganar {1

q
s

) | P
FLORIDA

97% ESCRUTADO

Osanta 50%
4143364 voTos

aine son fos Gnicos Estados que no conceden todos lo delegados en funcién del voto t@isisESY

LI ci0: para s concesion d slguno de esos

4006351 votos

Figure 15. Sourcéittp://graficos.lainformacion.com/politica/votaciogsultados-electorales-
estados-unidos-2012_vtjAAyC26EgoV2EIRaDDUS5S

[ internacional.elpais.com/internacional/2010/05/30/actualidad/1275170402_850215.htm|
Santos gana con ventaja el primer asalto
de las presidenciales colombianas

= El ex ministro de Defensa, con el 45,5%, duplica los votos de Antanas Mockus, con el que
disputard la segunda ronda - Batacazo de conservadores yliberales

MAITE RICO | ENVIADA ESPECIAL A BOGOTA | 31 1MAY 2010 - 04:09 CET

Archivadoen:  Explosivos  Explosiones  Resultados slectorales  Minas  Colombia — Latnoamérica
Sudsmérica  América  Accdentes Elecciones  Armamento  Poitica Defensa  Sucesos

6.746.018 votos
46,57%

Escrutado: 99,21%
Participacion: 49,13%

3.111.092
21,47%

1.470.085
10,14%

1.327.409
9,16% 890.368
6,14%

634,134
4,37%

Antanas Mockus Germén Vargas Gustavo Petro Noemi Sanin Rafael Pardo
Partido Social de Partido Verde Partido Cambio Polo Democratico Partido Partido Liberal
Unidad Nacional Radical Alternativo Conservador

v
J. Manuel Santos

Figure 16. Source:
http://internacional.elpais.com/internacional/2@BJB0/actualidad/1275170402_850215.html
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Tele-dynamic visualisations can be documentary Ieapgnts or pieces that are isolated and
separated from the informational or documentarytexds. It is of great interest to follow-up an
event, like a competition, in real time by geolomat as shown in the multimedia visualisations of
the 2010-2011Barcelona Word Raceocean sailing races, which are visible only whilee t
competition is taking place (see Valero 2012: 108).

6. Interactive drag-and-drop visualisation: Thia & considered to be the most interactive type in
general. In offers drag-and-dropnd choice functions to the users to activate saremake
calculations, or make propositions in conflict deson diagrams, etc. Activation, algorithms and
data entries are required to make calculations;anraduses are offered for the resolutreritical
paths and to compare calculated data, etc. Foungea of this type of DV were found in the
sample.

There are many variations and their use is com@lexexample is the following interactive graphic
that calculates the value of a football team basethe user’s selections (see Figure 17).

[} www.marca.com/2009/09/15/multimedia/graficos/1253028108 htmi

Confecciona tu Pep Team

Arrastra los jugadores a su elabora tu 11 del F.C. Barcelona con los 24 inscritos esta temporada. Mira el valor total que
ha costado, la edad, altura el equipo, asi como el nimero de jugadores por pais de procedencia que tiene tu alineacion.

99.000.000
* 2 2564 ‘
1.79

7321

Figure 17. Sourcéttp://www.marca.com/2009/09/15/multimedia/grafid@53028108.html

In other cases interaction occurs through the coisga of two similar artefacts, like in the
following figure which shows a graphic that allowsers to see a more detailed view of a section of
the planet earth in a second screen (see Figure 18)

Figure 18. Sourcenttp://especiales.lainformacion.com/ciencia/tiercam/
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Depending on the content, these types of visuaisatcan or cannot be used to accompany the
information or documentation with typographic forared act as supplementary documents.

7. Augmented-identification visualisation: They amphical evolutions based on high resolution
photographic images and associated data that apresr the user requests them. Treramples of
this type of DV were found in the sample.

Reality can be captured in iconic forms and camgmented with associated dfd& It can be a
visualisation of normal or high resolution pictusgroups of people with information bubbles and
labels over the most relevant people so that usarlick them to obtain the identifying informatio
(see Figure 19).

) - Microsoft Word =a

Figure 19. Source: http://www.washingtonpost.comamgspecial/local/inauguration-2013/pano/d/

Sometimes augmented identification is achieveduitiincssounds or others resources instead of iconic
or alphanumeric forms (see Figure 20).
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[ www.nytimes.com/ne ph 13/quiet/?ref=multimedia#/photos/juniper_valley_park/

Flndlng the Qunet Clty

Figure 20. Source:
http://www.nytimes.com/newsgraphics/2013/quiet2nefiltimedia#/photos/inwood_hill/

Depending on their degree of depth, thematic wanespecific functions and initiatives augmented-
identification visualisations may or not accompahg information or documentation pieces with
typographic forms.

8. Miscellany of various types of visualisationsiid category includes a multitude of possible joint
simultaneous or successive, representations ohgrgat can be presented as complements and be
mixed, multi-morphic and multi-function, etf&].

One example, although not journalistic, is providedthe website of the non-profit association
Gapminder.org. Its main document titled “Wealth &tehlth of Nations”, based on very large sets of
data organised primarily by countries and years [8gure 21).

[@ www.gapminder.org/world/#$majorMode=chart$is;shi=tly=2003;b=Ffil=t:fs=11,al=30;stl=tst=tnsl=t;se=t$wst tts=CSts;sp=5.5929
»
ﬂ“ J M l I “.] = & for a fact-based world view
HOME mpumnmwmzw DATA | VIDEOS ~DOWNLOADS | FORTEACHERS LABS IGNORANCE

| @ Howtouse | 5] Share graph | [ M Full screen
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Figure 21. Sourcenttp://www.gapminder.org/world/
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The sample included six miscellaneous models, wiahcontain more or less presentations
depending on the depth and variety of data they cdain. All models may contain different
mixtures to some extent. Sometimes data are pexbevith representation of territories and some
other times with a variety of graphics (see Fig22g

[ www.marca.com/2013/12/12/multimedia/graficos/1386877579.htmi

La aventura antarticade 'Juan sin miedo'

El asturiane Juan Menéndez Granados, apodado 'Juan sin miedo' por las grandes hazafias ya realizadas, viaja a la costa de la Antdrtida para empezar su nueva
aventura. Quiere convertirse en la primera persona en llegar, solo y sin ayuda, al Polo Sur en bici.

12/12/13-

Vestmenta <~

trayectos de alta
dificuitad en biciy
solitario.

Figure 22. Sourcéittp://www.marca.com/2013/12/12/multimedia/grafid@86877579.html

These types of visualisations do not usually acampthe information or documentation in
typographic forms.

In summary, the sample of 100 DV contained theofuilhg types:

Types Quantity
Spatial 38
Tabular 16
Positional 15
Topographic 12
Tele-dynamic g
Miscellany 6
Drag and drop 4
Augmented identification 3
Total 100

4. Conclusions

In cyber-journalism, news stories and feature kegioften include infographics that integrate DV.
The visual story of certain content can use muldi@danguages that can replace the classical

http://www.revistalatinacs.org/069/paper/1021_U248Zn.html Pagina 503



Revista Latina de Comunicacion Social # 069 — P4§éso 507
Research DOI: 10.4185/RLCS-2014-1021énSSN 1138-5820 | Year 2014

typographic texts with more visual texts. The htere review and the comments of our panel of
experts indicate that the term infographics is usede the beginning of digital media and that,
despite its polysemy and the existence of varigunesymous, the terms has been also used to refer
to models configured to present data.

Data are very important, but have many limitatiassdocumentary sources in the construction of
visual stories as they do not usually presenth@ldocuments necessary to tell the whole story of a
journalistic event. Data can generate new knowletgethey are not always processed in the right
way to make useful visual synthesis that can fatdiinterpretation and understanding and can be
used to generate prototypes, as it occurs withamba&ther maps. However, with basic data we can
study issues of greater relevance and represant\thihh metaphorical, abstract and statistics forms.

Some of these representations are very old andso#lre still undergoing developing. Their use is
not widespread in the media or the Internet duesddous unresolved problems such as the
misunderstanding of their utility, the sequencetiofe necessary for their development, which
collides with the immediacy and the need for nurasr@and expensive, highly specialised
professionals, which raises the cost of productidrerefore only few media use DV produced by
skill and specialised staff, within the computeaygrics department.

DV have their own features, they highlight key amécific issues; reinforce the information and
documents, provide striking visual results; colla&te in the description and interpretation of the
context; they are not structurally limited to cilagsurnalistic narratives; they are usually prdésen
as discontinuous pieces about specific themes mices, with direct content. They are used to
provide answers to various specific needs, whicmpiement the information or documents,
although they are often separated.

Most of the DV in the sample have varied compaeapurposes: different compared frequencies
such as spatial representations of distances, restdts, times, influences, interrelations, feature
positions, locations, time/space changes of vagbtalculations based on interaction, positional
identification of features, statistics, precisidgagithmic results that denote significant valuds o
variable interest, etc.

DV provide lots of social utility, depth and reglivhen they rely on data correctly taken from any
kind of phenomenon or infrastructure. In this cattgisualisations of closed sets of data are gual
presented in sports, political, economic and serdontents, which are paid-for sections in the
media.

It is very normal for DV to include very iconic figes although in some cases they include photos,
videos and even sounds. The most common visualigatre in two-dimensions, they are usually
not drawn freehand and may contain overlappingriayaixtures or hybridisations of graphics.

DV are not necessarily digital, interactive, tel¢éicya3-D, 4-D, have movement or have large
formulas.Interactivity has been implemented in a limited mamto allow users to decide between
several options, to see a part of a picture intgredetail or to select different variables, fielos
approaches. They tend to present general and #rénypar information or vice-versa, offering users
new inquiry options.

There is certainnterest in this type of presentations when theyeasy to read. Media companies
take advantage of DV because they can be prodastdimnd at a low cost when their programming
allows modification to represent different conte¥ models have an initial fixed cost but can be
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used to represent different contents and offer nparsgibilities of repetition when the content akkow

it.

In short, technology incorporates new represemntatithat society adopts and understands, as it
happened with the predictive visualisations of Wweaimaps. Increasingly, there are more proposals

to program complex but very effective DV that imddu shapes and navigations of rapid
implementation and adaptable to different contents.

* This research study had no funding.

5. Notes

[1] Data taken partially from Dirsteler's websitép://infovis.net/(accessed on 24 April 2014)
which complements his 2003 book, included in teedf references.

[2] There are many different tabular proposalsnicpalphanumeric or mixed.

[3] Maps with distribution by regions, of monumerfsotball stadiums, graphics, information cards,
etc., can be understood as geographic-positiomibigs or visualisations, depending on the intention
of the user and the importance of what is distedut

[4] This is often understood as augmented reality or vintelity, but we consider that reality may
be intangible, difficult to capture and not undecst as a representation.

[5] For general mathematics, level of curiosity relation to Combinatorics without repetition,
deduce that the possible sundries are 21 when wehaimple models taken from 2 on 2, 3 on 3 35,
35 4 4, 21 taken 5 in 5 types, etc. which is a \@mprehensive set of proposals involving two or
more models in this study.
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