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ABSTRACT
In this paper, we present the tools of the MediaViz project, a
work-in progress platform that aims to provide researchers,
academics and professionals from the media field with a set
of analytical and exploratory resources to answer high level
and complex questions about the online media panorama, in
an efficient, visual and interactive way. Our approach con-
sists of aggregating and processing news data from multiple
online sources, and provide programatic access to it through
an Application Programming Interface (API). The visuali-
zation tools leverage the data provided by the API, allowing
users to interact, explore and interrogate that information.
Through the use of data visualization techniques, we aim
to characterize the publication patterns of multiple online
news sources by analyzing and comparing distinct dimensi-
ons. Dimensions of interest include the frequency and flow
of publications and social shares throughout time, and the
geographic coverage of online news outlets. We present some
of the developed visualization tools and describe how they
can offer meaningful insights by providing a bird’s-eye view
of distinct characteristics of the online mediascape.

Categories and Subject Descriptors
H.5.2 [User Interfaces]: Graphical User Interfaces; I.3.8
[Computer Graphics]: Applications
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1. INTRODUCTION
News content creation has grown at an ever increasing

pace since the adoption of the web as a content delivery
platform. The low barrier of entry brought the unexpected
consequence of a growing amount of news content provi-
ders, ranging from traditional news organizations to regular
members of the audience motivated to communicate and
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comment on the news on a regular basis. As a result, the
dispersion of content published by online media outlets and
the increasing participatory nature of the news ecosystem,
has made it difficult and complex to analyze these large vo-
lumes of data scattered across multiple sources.

The need to understand the content and characteristics
of this large news archive, in order to examine how distinct
topics receive media attention and the publication patterns
of online news content providers led us to develop a platform
that aggregates and processes the information published by
dozens of online news sources and makes it available over
the web through an API. The insights and conclusions that
can be drawn from the exploration of large datasets can be
impaired when the data is presented in a text based for-
mat. One solution to this problem is the use of visualization
tools to display and analyze large volumes of data to al-
low for “visual data exploration” [1], which capitalizes the
inherent and remarkable ability of human’s visual percep-
tion to identify trends, patterns, and unusual occurrences in
datasets. By integrating “the outstanding capabilities of hu-
man visual perception and the enormous processing power
of computers”, visualization supports “users in analyzing,
understanding, and communicating their data, models and
concepts” [2].

The basic principle is to present the data in some visual
manner, so that its visual representation reduces the cog-
nitive work the analyst needs to perform in order to un-
derstand it. By leveraging the process of gaining insight
through the detection of patterns in a visual representation
of the data to decrease the gap between the data and the
user’s mental model of it [3], we developed a set of visua-
lization tools which consume and display the news archive
data, allowing it to be interrogated and explored. This vi-
sual approach to data exploration determined the different
methods implemented to display the news data and interro-
gate it through the interaction with visual cues.

In Section 2 we present some noteworthy projects and
tools for analyzing online news media. Section 3 briefly des-
cribes the MediaViz platform, followed by a presentation of
three visualization tools built upon it, their goals and the
insights they allow. The future work planned for the next
iterations of the system is mentioned in Section 4. Finally,
in Section 5 we conclude by summarizing the main points
presented in this paper.
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2. RELATED WORK
Recent years have seen the development of research pro-

jects aiming to tackle the complexities of researching the on-
line media ecosystem. Probably the most comprehensive is
the MediaCloud platform [4]. This open source, open data,
platform collects and analyzes the news stream of tens of
thousands of online sources. The system provides real time
search of an archive of over 2.5 billion sentences from over
50 thousand online media sources. The motivation to build
MediaCloud derived from the need for tools that offered a
way for researchers and academics from the media fields,
among others, to ask complex questions about the online
media ecosystem.

Researchers first define the set of media sources they wish
to collect. The MediaCloud platform then discovers the RSS
feeds for each of the selected sources, and crawls them se-
veral times each day to collect new stories. The system
downloads the HTML of each story and then extracts the
primary text of the page, filtering out the accessory con-
tent. The substantive text is broken down into a set of word
counts, which are subsequently analyzed and processed by
a set of text analysis tools [5].

Since the inception of the MediaCloud platform, several
tools have been built on top of it. For example, the Media-
Meter Dashboard [6] provides a quick overview of an issue’s
media coverage and related trends, and the MediaMeter Fo-
cus [7] displays the global geographic coverage of distinct
types of media. The system has also been used to research
media controversies [8, 9], or to compare the roles of blogs
and mainstream media [10].

Another relevant online news analysis system is the BBC
News Labs Juicer [11]. The platform provides access to the
content of several news sources, which is mainly comprised
of news articles, but also includes images, video and twe-
ets from select sources. Articles are semantically annotated
with concepts based on DBPedia entries, such as people, or-
ganizations and places. The Juicer API provides endpoints
for finding or retrieving concepts, get concept occurrences
and co-occurrences, and full-text search for articles. Rele-
vant tools developed on top of the Juicer API include the
WAT application [12], which allows querying the content of
hundreds of news sources and displays the results visually,
or the NewsMap [13], a 3D globe which automatically na-
vigates to certain regions of the world and displays stories
linked to them.

We also found an interesting tool named NewsStand [14],
developed for the visualization of the geographic content in
news articles. The motivation behind the development of
this prototype was the emphasis on “Where” a news event
is taking place. To answer this query, NewsMap uses a da-
tabase that associates news articles with the geographic re-
ferences mentioned in them, and groups these articles into
story clusters based on their textual and geographic content,
placing the markers of the story clusters in an interactive
map interface.

We decided to build our own set of tools because the
above mentioned systems do not collect data from several
online sources that we wanted to investigate, have limited
access or do not provide some required features. These fea-
tures include access to the sources’ publication patterns data
according to distinct temporal granularities, collecting the
number of shares per article on Twitter and Facebook, vi-
sualization of online media sources’ geographic coverage at

the Portuguese district level, and the possibility of finding
co-occurrences of search terms and geographic places.

3. MEDIAVIZ PLATFORM
The MediaViz platform can be described as two commu-

nicating components. The first is the storage and access sys-
tem, a Ruby on Rails web application that collects, persists
and manages the news data, allowing programatic access to
it through a JavaScript Object Notation (JSON) API. The
application includes an administrative User Interface (UI)
where users can add, delete and edit the sources and feeds
to be collected. All the sources’ feeds are regularly parsed
by a crawler module responsible for saving new articles to
a PostgreSQL database. The crawler module also commu-
nicates with Twitter’s and Facebook’s APIs to collect the
number of shares for each article. Finally, the API module
provides programatic access to the data in JSON text format
through several endpoints.

The second component is a client application composed by
a set of distinct and self-contained visualization tools which
allow the exploration and interaction with the collected data.
The client application is a Single Page Application (SPA),
developed using the JavaScript (JS) framework AngularJS.
It communicates with the API, uses the retrieved data to ge-
nerate the visualizations, and renders the UI. Regarding the
visualization technology stack, two JS libraries were used:
C3.js and Data-Driven Documents (D3) [15]. C3.js is a li-
brary built on top of D3 that abstracts much of the code
needed to generate common graphics, such as area and line
charts. For the visualizations with more strict requirements,
such as maps, ‘pure’ D3 was employed. In this paper we will
focus on three distinct visualization tools, described below.

4. MEDIAVIZ VISUALIZATIONS

4.1 Chronicle
The Chronicle tool allows users to insert multiple search

terms and visualize the amount of coverage they received
throughout time. The tool searches the title and summary
of articles published by a large predefined group of sour-
ces (Portuguese media, International media, and Portuguese
blogs). The tool’s name, as well as some functionality, was
inspired by the homonym tool from the New York Times
Research and Development group [16]. By comparing the
attention granted by a large set of media sources to distinct
terms, the Chronicle tool displays which topics have been
and currently are under the media’s spotlight, and how those
dynamics change throughout time and between distinct sets
of sources. While the reasons why certain topics receive a
substantial amount of coverage might be clear due to its
evident news value [17], there are cases where it might not
be immediately obvious. Thus, to further understand why
a certain topic received a determinate amount of coverage,
users can click the chart and see the linked articles.

We will exemplify by comparing the coverage of two terms
between a set of traditional online Portuguese news sources
and a set of Portuguese blogs. The two terms compared
were: ‘Charlie Hebdo’, the french satirical magazine which
was the target of a major terrorist attack on 7 January 2015,
and ‘Ronaldo’, which is the name of the Portuguese football
player who won the FIFA Ballon d’Or Award in January 12
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Figure 1: Chronicle - Volume of articles published
by all Portuguese sources by day mentioning ‘Char-
lie Hebdo’ (dark) and ‘Ronaldo’ (light).

Figure 2: Chronicle - Volume of articles published
by all Portuguese blogs by day mentioning ‘Charlie
Hebdo’ (dark) and ‘Ronaldo’ (light).

2015 (attributed every year to the best performing football
player from the previous calendar year).

Figure 1 shows the volume of articles for each of the se-
lected terms published by all Portuguese traditional online
news media. It is possible to see how the number of articles
published daily follows the events: the term ‘Charlie Hebdo’
(dark) was under the media’s focus on 7 and 8 January 2015,
and the term ‘Ronaldo’ (light) received a similar amount of
attention on 12 January 2015. When examining the Por-
tuguese blogs, a different behavior is discernible. Figure 2
displays the number of articles containing the same search
terms published by all Portuguese blogs in the system. It
shows that ‘Charlie Hebdo’ (dark) received a fair amount
of attention on 7, 8 and 9 January 2015, while ‘Ronaldo’
(light) was barely mentioned on 12 January 2015. It should
be mentioned that, while the group of Portuguese news me-
dia includes every major online outlet, the set of blogs is
more limited and comprised mainly of sites covering topics
such as politics and economy.

Even though, this example highlights how the Chronicle
tool can be useful to examine coverage dynamics or to iden-
tify how different types of sources attribute importance to
distinct issues.

4.2 Flow
The Flow tool allows users to visualize and compare the

article publication patterns of online sources. Users can view
the data according to distinct temporal granularities: in 24-
hour, weekly, and monthly cycles. It also provides quick
access to predefined intervals (everything, last day, last se-
ven days, last 30 days) and customizable date intervals. In
addition to the volume of articles published by source, it
is also possible to see the aggregated number of shares on
Twitter, Facebook, or both. The Flow tool is mainly ex-
ploratory: through the visual comparison of publishing and
sharing behaviors, it can help unearth interesting research
questions. As mentioned by Aigner et al. [2], the explora-
tion and analysis of time-oriented data requires appropriate

visual and analytical methods. Our approach consists of re-
presenting time as a continuous flow, instead of a series of
discrete events.

In order to have comparable results, all dates are par-
sed according to the Coordinated Universal Time (UTC)
time standard. In addition to the absolute count of arti-
cles, users can select the ‘Relative’ mode, which displays
the percentage of articles published relative to the source’s
total articles. This permits more discernible comparisons,
particularly when there’s a disparity between the sources’
total article count. The comparison between sources helps
highlighting differences in publication and sharing patterns
(even when the sources are within the same timezone): while
some display a regular flow (e.g., continue publishing during
the dawn), others leverage certain schedules (e.g., publishing
spikes close to lunch and diner time).

Figure 3: Flow - Relative volume of articles pu-
blished in a 24-hour cycle by the New York Times
(dark) and the BBC (light).

Figure 4: Flow - Relative volume of aggregated
share counts on Twitter and Facebook for articles
published in a 24-hour cycle by the New York Ti-
mes (dark) and the BBC (light).

Figure 5: Flow - Relative volume of articles pu-
blished in a weekly cycle by the New York Times
(dark) and the BBC (light).

Let’s exemplify with a user that wishes to compare the pu-
blishing patterns of the the New York Times and the BBC
in a 24-hour cycle. After selecting these two sources in the
source selection dropdown, the user then selects the ‘Hour’
and the ‘Relative’ options in the UI. This results in the vi-
sualization shown in Figure 3, which displays how the New
York Times (dark) and the BBC (light), even taking into
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Figure 6: NewsMap - Co-occurrences of the term ‘elections’ and countries’ names in articles published by all
international sources between 1 January and 1 June 2015.

account time zone differences, have very distinct publica-
tion profiles when comparing the relative volume of articles
published in a 24-hour cycle. Let’s say that the user now
aims to see if the share behavior on Twitter and Facebook
somehow reflects, or not, the news publishing patterns of
these two sources. The user selects the ‘Twitter + Face-
book’ option, and the visualization is rendered (Figure 4).
Figure 4 shows that the share pattern for the BBC (light)
closely mirrors the publication pattern displayed on Figure
3 (i.e., there’s a positive relationship between the volume
of articles published and the number of shares). The big-
gest difference happens at 00:00 UTC, when the volume of
shares is considerably higher than the number of articles pu-
blished, in relative terms. On the other hand, the New York
Times (dark) displays a more irregular pattern. However,
when comparing both sources’ publications in a weekly cy-
cle, they exhibit very similar patterns, as shown in Figure
5. In order to better understand the reasons behind cer-
tain patterns, the user can click the data points to see the
associated articles. Each article is comprised by its title,
summary, publication date, a link to the source URL, and
the share counts on Twitter and Facebook.

4.3 NewsMap
The NewsMap tool displays a map of the world, subdi-

vided by countries. Every time a source is selected, the
map redraws and colors each country according to the num-
ber of articles that mention it. In addition to the world
map, users can visualize a map of Portugal, subdivided by
administrative units, that follows the same design and in-
teraction principles. This type of visualization, known as a
choropleth map, is an efficient way to display the variation
of a variable of interest across a geographic region [18]. The
choice of the color scheme can have a significant impact in
how viewers perceive the information displayed [18]. Thus,
the ColorBrewer tool [19], which provides a set of research-

backed color schemes for thematic maps, was employed to
maximize clarity and enhance comprehension.

In terms of insights, this tool allows users to visualize a
source’s (or group of sources) geographic coverage, both at
the international and national level. Users can also input
text to find co-occurrences of the introduced search term and
the countries’ or Portuguese subdivisions’ names. Moreover,
users can select a date range to limit the search to articles
published between the specified period. Let’s assume a user
wants to see the countries most mentioned in conjunction
with the term ‘elections’ between between 1 January 2015
and 1 June 2015, on international (i.e., non-Portuguese) me-
dia. After selecting the option ‘All international’ in the sour-
ces selection dropdown, entering the term ‘election’ in the
search box, and setting the interval for the desired period,
the NewsMap tool displays all countries co-mentioned with
the term ‘elections’ colored according to the volume of ar-
ticles (darker meaning more articles), as shown in Figure
6.

The map shows that Greece (which held a legislative elec-
tion on January 25 2015) was the most covered country,
with 90 articles, followed by Nigeria (general election on 28-
29 March 2015; 85 articles), Israel (legislative election on 17
March 2015; 67 articles), and the United Kingdom (general
election on 7 May 2015; 57 articles). The visualization also
displays that France (departmental elections on 22 and 29
March 2015; 34 articles), Spain (municipal elections on 24
May 2015; 26 articles) and Sudan (general elections on 13-
16 April 2015; 24 articles) received a significant amount of
coverage. Finally, Burundi also appears linked with a high
international media’s focus (24 articles) due to a political
crisis related with the president’s decision to run for a third
term in office in the presidential election scheduled to 26
June 2015.

In short, by using the NewsMap tool as exemplified above,
it is possible to quickly identify which country’s elections
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were most scrutinized by international news media according
to the number of articles, which can be seen as an indica-
tor of relative importance. Additionally, users can click the
countries and see all the linked articles to better understand
the underlying reasons for the received coverage.

5. CONCLUSION
The work presented in this paper represents the first itera-

tion of the MediaViz platform. The next version is currently
under development and involves refinement of the UI based
on user research, exploration of new visualization tools and
new analytical approaches. The integration of robust search
and content analysis tools in the infrastructure is also plan-
ned. This will allow for more complex content analysis tasks,
such as named entity extraction. It is also expected the im-
plementation of data export capabilities, both in text (e.g.,
CSV, JSON) and image formats (e.g., PNG, SVG, PDF).
We described how the visualization tools presented aim to
assist the study of the online media ecosystem by putting
news data under different lens to permit distinct analysis and
insights. These include the flow of publications throughout
time, and how the media’s spotlight changes its focus based
on the news source, the theme and the geographic region.
We believe they can help researchers, academics, and profes-
sionals from the media field to gain a deeper understanding
regarding the behavior of news sources in the online space.
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