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A Visual Translation of the Pandemic

Dario Rodighiero , Eveline Wandl-Vogt , and Elian Carsenat1 2 3

Leonardo Journal 2021, forthcoming.

“While content and language form a certain unity in the original, like a fruit and its skin, the
language of the translation envelops its content like a royal robe with ample folds.”
— Walter Benjamin (2008, 75)

Introduction

In 1923, Walter Benjamin published his translations of Baudelaire’s poetry, along with a
prefatory essay (Benjamin 1986). The essay begins by questioning the meaning of
translation, whose most visible goal is making the original text available to a broader
audience. Then Benjamin develops an idea to which Mieke Bal draws attention by writing,
“translation serves not the original, but the liberation and release of its potential” (Bal
2002, 58). The translation is therefore not only the practice of addressing foreign
readerships, but rather a process of authorship in which the original text gets ampli�ed
with further signi�cance.

This article makes use of the term “translation” with a meaning that is not only linguistic
but also visual. We analyze the current coronavirus pandemic by translating scienti�c
literacy through the techniques of natural language processing and data visualization. The
Cartography of COVID-19 results from a visual translation, which invites readers to explore
the current pandemic from a different point of view that extends their perception.
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Mapping the Coronavirus Pandemic

This article faces the recent coronavirus pandemic to prove the value of data visualization.
The trend that impacted society and the lifestyle of human beings in the �rst half of 2020
is dif�cult to understand because of its extension: although the virus has infected millions
of individuals all over the world, our perception remains local due to a limited capacity,
not equipped to analyze large amounts of information. To solve this problem, many data
visualizations have been published to convey information regarding the pandemic (Lee et
al. 2021; Jones and Helmreich 2020).

Among these data visualizations, it is worth citing the COVID-19 Dashboard created by the
Center for Systems Science and Engineering at Johns Hopkins University (Dong, Du, and
Gardner 2020). The dashboard provides insights on the viral spread through rankings and
time series of deaths, infections, tests, and hospitalizations. The world map at the center of
the dashboard is one of the most iconic images of the pandemic (Figure 1). It displays the
con�rmed cases of COVID-19 with red dots, using a style that recalls the war room of Dr.
Strangelove (Kubrick 1964).

Figure 1. The cumulative map of infections, part of the COVID-19 Dashboard by the Center for Systems
Science and Engineering at Johns Hopkins University, has impacted millions of global citizens.
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Mapping the COVID-19 Scienti�c Literature

The cumulative map of infections by Johns Hopkins University is impressive as much as
the information overload of the pandemic. The volume of news, posts, and articles is
dif�cult to grasp because of its excessiveness. This article speci�cally focuses on the
literature that overwhelms the scienti�c environment. The Cartography of COVID-194

(Rodighiero, Wandl-Vogt, and Carsenat 2020) is a data visualization that combines
techniques of text analysis and network visualization to observe the phenomenon from a
socio-technical perspective (Figure 2).

Figure 2. The Cartography of COVID-19 represents the most active researchers since the beginning of the
pandemic. At �rst glance, keywords and contours help the reader to begin exploration.

The cartography relies on the COVID-19 Open Research Dataset (CORD-19) distributed by
the Allen Institute for AI (Wang et al. 2020). As of the �rst of December 2020, the dataset
comprises more than 370,000 scienti�c articles about COVID-19, SARS-CoV-2, and related
coronaviruses published in about 50 years. As its records include pre-pandemic
publications—for example, regarding the Severe Acute Respiratory Syndrome (SARS)—the
dataset was �ltered down to those records that contain the acronym “COVID-19” and have
a Digital Object Identi�er (DOI).

Despite the short period and the cut of records, the numbers of scienti�c literature are still
substantial: nearly 34,000 articles have been signed by 190,000 authors. Due to the
system load that affects Internet browsers, the cartography can only display the most
active researchers of COVID-19 by selecting those that published at least �ve articles. The
�nal version of the Cartography of COVID-19 still counts more than 3,000 authors.

4 The Cartography of COVID-19 is accessible online at https://rodighiero.github.io/COVID-19/.
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The Sociology of Translation

Michel Callon and Bruno Latour made use of the term “translation” when they established
the Actor-Network Theory, also known as the sociology of translation (Callon and Latour
2017). Largely inspired by Thomas Hobbes’ Leviathan, Callon and Latour state that society
is based on a system of representation in which organizations are representatives for many
individuals. This one-to-many system of representation was taken to the most extreme
position by extending the de�nition of actors to non-human beings such as institutions,
economies, or technologies. This method is employed to investigate complex systems in
which non-humans cover crucial roles, as in the case of laboratories (Latour and Woolgar
1986), automated vehicles (Latour 1996), or the Earth (Latour 2018).

The Cartography of COVID-19 brings attention to a speci�c non-human actor, the word.
Words are the smallest element of signi�cance in writing and the tools in the practice of
translation. Yet words do not bring signi�cance per se: according to W. Nelson Francis,
“Words do not have meanings; people have meanings for words.” (Francis 1967, 119) This
apparently naive statement—explored for decades by linguists, semioticians, and
philosophers such as Charles Sanders Peirce, Ferdinand de Saussure, and Ludwig
Wittgenstein—clearly draws an intimate connection between words and individuals.

Words and individuals are central to the visualization, which makes use of a method that
applies a translation both linguistic and visual (Moon and Rodighiero 2020). a) The
translation is linguistic because it makes use of techniques of arti�cial intelligence for text
analysis. The idea behind it, inspired by the sociology of translation, is that scienti�c
communities can be represented by these words their members employ in writing. b) And
the translation is visual because it relies on the pictorial representation of writing, which
usually arranges words in sentences, paragraphs, and chapters through typographic
layouts. Yet words can be organized differently from books: the sociology of translation
suggests that society can be seen as a dense network of relationships in which, for
instance, writers can be related to each word they use.
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Linguistic Translation

At this point, it is rather clear that the interest of this article is not in a standard linguistic
translation but rather in a computational one. The recent advancements in arti�cial
intelligence made text analysis not only reliable but also accessible to everyone equipped
with a personal computer. Large collections of documents can be analyzed using
techniques of Natural Language Processing to help navigate large corpora of documents
(Manning and Schütze 1999).

According to the representational structure of the sociology of translation, the
Cartography of COVID-19 is based on the assumption that scienti�c collectives are
represented by their researchers; the results of these researchers are spread through their
scienti�c articles which are composed, in turn, of sections, paragraphs, sentences, and
therefore of words. Retracing this path, scienti�c communities can be represented by the
words their members employ, or by the lexicon they use to put it more simply.

Computation starts grouping by author the publications of CORD-19. Each author is
characterized by a text body that is composed of titles, keywords, and abstracts collected
from the dataset. These text bodies are then tokenized, singularized when needed, and
cleaned using stop words. The resulting set of tokens associated with each author is �nally
analyzed in terms of frequency, using the Term Frequency-Inverse Document Frequency
algorithm (Luhn 1957; Spärck Jones 1972). This algorithm, also called TF-IDF, produces
lists of tokens that describe each author with respect to the entire corpus. The frequency of
each token is multiplied by the inverse of its global frequency to remove the most common
words and is associated with a value that corresponds to its relevance. At this point, the
intersections of tokens between authors return the structural relations that regulate the
network, which is composed of researchers (nodes) and tokens (edges).

Visual Translation

Visual translation is the practice of creating intelligible objects by transforming a certain
subject of matter in a visual form, different from the previous one. When the subject of
matter corresponds to digital information, the resulting object is called data visualization.
Data visualization is a medium that “allows graphic depictions that automatically
assemble thousands of data objects into pictures, revealing hidden patterns,” (Card,
Mackinlay, and Shneiderman 1999, 1) is “responsibility” and “a moment in the process of
decision-making (Bertin 1981, 16), and “clarify, complete, extend, and identify
conformations latent in the incomplete state of the original specimen.” (Lynch 1988, 229)
One of the most representative characteristics of data visualizations is the capacity to
represent large amounts of information making use of graphic design. Such a
characteristic is especially appreciated in the �eld of digital humanities, in which the
practice of close reading—that describes the deed of browsing a collection—is enriched by
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the capacity of seeing the entire collection as a whole, in the so-called distant reading
(Moretti 2005).

The Cartography of COVID-19 is a network visualization that is part of the broader family
of data visualizations. Network visualizations are fundamental instruments in social
network analysis, a discipline aimed to decipher social behaviors through statistical and
visual means (Scott 2000). The cartography is meant to be a visual rendering relying on
linguistic translation. Nodes represent researchers, and tokens de�ne the forces of
attraction and repulsion between them. The network arrangement is regulated according
to such a metric: the more two researchers are close, the more the two speak the same
language.

The visualization results from the combination of graphic design and web-based
programming, which enables accessibility and intelligibility on the Internet. The
JavaScript implementation has been possible through two libraries that are crucial in
visualization design. a) One library is called d3.js, and is essentially used to plot from data
(Bostock, Ogievetsky, and Heer 2011); its force layout algorithm is used to space out the
nodes according to Verlet integration (Verlet 1967). b) One library is called PixiJS, and
speeds up the graphic rendering; the large number of graphical elements obliges to discard
web technologies such as HTML5 in favor of WebGL, which uses the GPU acceleration as it
happens in video games (Van der Spuy 2015).

Operating Instructions

The cartography of COVID-19 is composed of six information layers. Figure 3 breaks down
these layers, which are described here:

1. Background. It sets the scene with a radial gradient.

2. Contours. Token weights associated with authors are visualized as an elevation map
that draws a digital terrain in which peaks point out areas of high relevance.

3. Edges. They embody the network structure that connects nodes.

4. Nodes. They represent the researchers through their names and circles whose size is
equal to the number of articles authored.

5. Distant keywords. When three close authors share tokens, the most relevant token is
shown in the distant view, offering a semantic affordance to zoom in a speci�c area.

6. Close keywords. When three close authors share tokens, the three most relevant
tokens appear between them during the close reading to enrich with details.
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Figure 3. These layers correspond to different kinds of information that are overlapped to show speci�c layers
according to the zoom level. Following the writing arrangement: 1) background, 2) contours, 3) edges, 4)
nodes, 5) distant keywords, and 6) close keywords.

Interaction follows the visual information-seeking mantra of overview �rst, then details
on demand (Shneiderman 1996). At �rst glance, the network is entirely visible with
cartographic peaks and distant keywords which, like spatial affordances, allow readers to
identify interesting areas to examine (Gibson 2015). These initial layers fade out by
zooming in, leaving the room for more speci�c information such as nodes and close
keywords (Figure 4), hosted in the hexagonal network agencement (Rodighiero, Kaplan,
and Beaude 2018). Furthermore, moving over one researcher with the cursor reveals
her/his tokens and co-authors.
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Figure 4. When a speci�c area of the network is zoomed, it reveals clusters of researchers. Moving over one of
them with the cursor makes visible her/his co-authors in yellow as well as further details on the left panel.
The �gure shows Alessandro Vespignani along with his co-authors, in yellow.

Translatability

When we interact with data visualizations that are composed of information layers,
zooming allows the reader to navigate between the detail and the whole picture. In the
Cartography of COVID-19, these two extremes are identi�ed with the individuals and the
entire scienti�c community. The zoom allows combining these layers in a sole assemblage,
exactly as Google Earth merges satellite images of different scales by fading (Latour 2014).

Yet the interpretation of the cartography is based on another movement of zooming,
which occurs between the original and its translation. Walter Benjamin refers to this
movement as translatability. He states, “To comprehend [the translation] one must go back
to the original, for that contains the law governing the translation: its translatability.”
(Benjamin 1986, 70) Translatability is therefore the intrinsic capacity of a text to go back
and forth between the original and its translation. Concerning the close and distant
readings employed by digital humanists, translatability can be seen as the feature that
allows the reader to go back and forth between the original texts and their visual
abstraction.

The zoom is therefore the gesture to understand the translation. Recalling that
visualization reading is a subjective performance (Drucker 2014), the reader’s
understanding is developed by the movement between the original text and its
translation. Yet the same gesture exists between the texts and their visual translation. Data
visualizations are not tools to replace the close reading, but rather instruments to invite
the reader to explore both textual and visual dimensions. Despite the kind of translation,
the understanding always stays in the space between the original and the translated.
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Conclusions

What kind of translation does the Cartography of COVID-19 provide? It provides a
computational visual translation to explore research subjects from a different perspective.
If in the 1970s, Jack Goody stated that the invention of writing was fundamental to drive
the intellectual development of human beings (Goody 1973), and if programming
languages drastically changed our way to approach a problem (Guichard 2018), today the
visual dimension covers the important role to make large amounts of information
intelligible (Manovich 2008; Wurman 2000).

What critical analysis does it contribute? Network visualizations are visual models that
allow great �exibility in displaying information. They are not instruments meant to
replace original sources, but rather forms of translation to support visual thinking along
with the original sources. As clearly stated by W. J. T. Mitchell, “One of [Charles S.] Peirce’s
deepest insights, often forgotten, was that the algebraic equation is no less an icon than its
diagrammatic rendering in two-dimensional space (Mitchell 2015, 29). The importance of
the correspondence between the original and its visual translation was already recognized
by Peirce as a way to solve the same problem from two different perspectives.

Why be aware of the lexical distance between scholars? The Cartography of COVID-19
represents a different point of view on the pandemic, whose general assumption is that
lexical similarity represents a proper way to explore scienti�c communities. Ernst von
Glasersfeld was both inspirational and enlightening when he recognized in the language
the cybernetic model that regulates the relationship between individuals (Glasersfeld
1992). Likewise, the scienti�c community can be imagined as a chaotic mass of scholars
regulated by its lexicon: the more their vocabulary is similar, the more the closeness
between individuals is meaningful. Words come from our innermost thoughts and
represent the very essence of our culture.

What kind of new knowledge emerges from this visual method? The Cartography of
COVID-19 clearly shows some insights that would not be visible otherwise. At �rst glance,
the number of scholars and the diversity of subjects related to the coronavirus struck the
viewer, but on closer inspection other details emerge. For instance, even though the virus
is a worldwide matter of interest for over one year, half of the scholars are still Chinese to
underline the effort of China in tackling the problem. Furthermore, looking at the clusters,
it can be noticed that clusters are mainly composed of people of the same ethnicity, while
some super connectors like Alessandro Vespignani work in an international environment,
probably given by their multicultural background (Figure 4).

Some data visualizations are created to prove facts, some of them for exploration. The
Cartography of COVID-19 is designed to make viewers aware of the complexity of science
through a linguistic perspective. However, each reading is a unique performance that
requires time, and the diversity of human perspectives gives room to conversations as the
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main way to create knowledge. According to its use, the Cartography of COVID-19 can be
both a scienti�c instrument for observation, or a device for fostering conversations, exactly
like the lemon squeezer designed by Philippe Starck which is more useful as a conversation
trigger rather than a kitchen utensil (Heskett 2005, 39).
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