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Talking about information graphics or infographics as visual
representations of information, data or knowledge is also like talking about
the development of mankind. In prehistory, early humans created the first
information graphics: cave paintings (pict 1). In every cultural society you
will find artefacts expressing thoughts or feelings, but no expression was
invented at that time. Later, icons (hieroglyphs (pict 2)) were used to keep
records of cattle and stock; our alphabets developed from these. And still
it is easier to get the idea from a picture than from a written sentence.
Graphics are used everywhere information needs to be explained quickly
or simply, such as in signs, maps, journalism, technical writing, and
education. They are extensively use as tools by computer scientists,
mathematicians, and statisticians to ease the process of developing
and for communicating conceptual information, so they are applied in all
aspects of scientific visualization.

The development of a visual language in the 20th century
A milestone was the introduction of a system of pictographs intended to

function as an international visual or picture language in 1936 by Otto
Neurath (1882-1945); an Austrian philosopher of science, sociologist and
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political economist). In graphic design and sociology, Isotype (possibly
an acronym for International System Of TYpographic Picture Education)
is a system of pictograms designed by Otto Neurath and the illustrator
Gerd Arntz to communicate information in a simple, non-linguistic way.
(pict 3) The original intention of the Isotype was to be used by educators
of young children, but wound up having a strong influence on modern
public signage and information graphics. So we can also say Neurath is
the father of our road signage systems worldwide. In the same way that
“a picture speaks a thousand words”, Isotypes are a way of conveying
quantitative information with social consequences — the availability of
bread and sugar, the manpower involved in constructing automobiles - in
different countries.

International large events and places where humans from many
countries meet (airports, stations etc.), need a common and generally
comprehensible navigation system. Pictograms make communication
possible by crossing language borders and eliminating language barriers.
So it is no wonder why the first pictograms ever, sketched by Masaru
Kaatzumie and Yoshiro Yamashita, were used at the Olympic Games in
Tokyo 1964. But eight years later at the 1972 Munich Olympics (pict 4)
the German designer Oftl Aicher introduced a new set of pictograms and
summarized his approach to the production of pictograms in general:

+ the pictogram shall not have the character of an indication nor an
illustration.

« it must be cultural neutral, it must be understood also from humans of
other countries or other cultures.

* it may not break taboos, nor represent religious or racist discrimination

* it must be neutral in knowledge , i.e. everybody should understand the
meaning immediately

« it must be easy to read and the information easy to understand

« there must be a uniform rule or grid to get a pictogram system.

These rules are still valid and you can realize them by examining the
information graphics that surround us in the media, in published works,
in road signs and manuals. Try to transform the illustrated information of
infographics in newspapers showing the weather (pict 5), or maps and site
plans for newsworthy events, as well as graphs for statistical data in text
form - that would be unwieldy to comprehend the meaning of the topic.

Structuring information

It is said that a picture is worth a thousand words. If so, you would only
have to watch an observation camera and you have all information you
need. But that is not true; it is only the first step. This method of monitoring
generally means to observe a situation for any changes which may
occur over time, and record this. The collected data have to be analysed,
interpreted or explained, and presented. This mathematical science called
Statistics is applicable to a wide variety of academic disciplines, from the
physical and social sciences to the humanities. (pict 6) An informational
graphic is worth a thousand data entries if not more and with outputs
like histograms, trend lines, scatter plots, pie charts, or choropleth maps.
Informational graphics allow us to discern what would otherwise be
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unmanageable loads of data, indecipherable to an average person. Due to
their being grounded in facts and statistics, informational graphics have a
certain authority of truth and finality for the observer. For this reason, they
are used by businesses, governments, newspapers, advocacy groups,
and scientists as a way of presenting cogent and seemingly immutable
arguments for their various causes. Unfortunately, another parallel
aspect of their appeal is their ability to be manipulated. After all, a given
graphic is only as truthful -- or useful -- as the information from which it is
composed. It was this problem that had traditionally concerned most critics
of informational graphics.

Edward Tufte's groundbreaking 1983 book, The Visual Display of
Quantitative Information, changed all of that. Tufte, Professor of
Statistics, Computer Science, and Political Science from Yale University,
argued that informational graphics were not so much compromised by
faulty information as they were by poor and inadvertently misleading
presentation. The Visual Display of Quantitative Information, along with
Tufte's subsequent books and his own passionate crusade for graphical
correctness, brought about a revolution in the way that informational
graphics were viewed and created. Although he wrote the book before
the advent of the Internet or modern graphical software, Tufte's words of
wisdom are every bit as relevant today as they were nearly two decades
ago.

Innovation

Tufte had two major agendas with The Visual Display of Quantitative
Information. One was to identify many of the mistakes and abuses
common to informational graphics and to finger the main culprits. The
second was to go beyond common errors to develop a general theory of
data graphics that could be used to explore new ways to increase their
efficiency and effectiveness.

Tufte spared little wrath in critiquing the way in which many informational
graphics were conceived and published. First and foremost, he deplored
the widespread notion that graphics were only an unsophisticated
substitute for “boring” statistics. “Many believe,” Tufte observed, “that
graphical displays should divert and entertain those in the audience
who find the words in the text too difficult.” This contempt for both the
information and the audience had the effect of “[blaming] the victims rather
than the perpetrators,” and led to what he called “graphic mediocrity.”

How did this graphic mediocrity manifest itself? Tufte pointed to the fact
that many of those who designed graphics were trained in the fine arts and
were not familiar with data analysis. This led to graphic innovations that
tended to severely distort or conceal essential information within a graphic.
In one notorious example, he showed a graphic from The New York Times
showing the increase in the price of a barrel of oil from 1973 to 1979. (pict 7)

The data showed the price rising from $2.41 per barrel to $13.34, or an
increase of 454%. The graphic used proportional, three-dimensional
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representations of barrels instead of a histogram or trendline. Although
the 1979 barrel was indeed 454% taller than the original 1973 barrel, its
diameter had increased by the same amount. When looking at the graphic,
one sees that the 1979 barrel could contain over 270 barrels from 1973!
Other instances included trendlines that lacked contextual information and
spending charts that failed to take into account inflationary and population
changes.

Tufte's all-out assault on graphic mediocrity segued into a series of
principles on how make effective graphics, which he called the Theory of
Data Graphics. This theory had four main aspects to it:

1) Elimination of “chartjunk”,

2) Maximization of “data-ink”,

3) Multifunctioning graphical elements, and
4) High data density.

Taken together, they represented a new way of thinking about how to more
successfully represent data in informational graphics.

Tufte was concerned that creators of graphics were more concerned with
advertising their own graphical cleverness than presenting useful data.
These artefacts of unnecessary design flourish were termed “chartjunk”,
and included many items that had been accepted as common features of
data graphics. For example, often multiple data series on a given graphic
were differentiated by a bewildering array of crosshatching variations,
causing visual »vibrations« that distracted the reader. Tufte also implicated
the venerable grid, which added little to the data but caused distraction,
and in worst-case scenarios even obscured much of the data altogether.
The worst offenders went beyond mere chartjunk. Tufte derided them as
»ducks«, a reference to the fad of building eye-catching structures that
served as visual puns, such as hamburger-shaped burger joints and duck-
shaped buildings. Ducks often featured trendlines that were spruced up
with flashy colours and three-dimensions, making the data look more like
roller-coasters than a serious attempt to convey information.

The overuse of chartjunk tended to unnecessarily obscure the use of what
Tufte dubbed “data-ink”, namely the ink used in creating the elements of
the chart that directly conveyed data, such as plot points or trendlines. The
more chartjunk in a graphic, the smaller the proportion devoted to data-ink
(what Tufte termed the “data-ink ratio”). To make a graphic effective, the
data-ink ratio needed to be increased as much as was reasonable.

A good graphic should not only clearly and neatly present information; it
should also “mobilize every graphical element, perhaps several times over,
to show the data.”

It is this belief that is at the heart of Tufte's assertion that the 1861 map
of Napoleon's Russian campaign, drawn by the French engineer Charles
Joseph Minard, “may well be the best statistical graphic ever drawn.”
Minard's depiction of space, direction, time, quantity -- even temperature
-- in showing the gradual disintegration of Napoleon's army packed an
enormous amount of information into a single graphic. (pict 8)

Finally, Tufte was a proponent of high data density. He defined it as the
ratio of the number of entries in a data matrix to the area of the data
graphic. Of course, such a ratio is often hard to quantify, but his point
was clear: don't waste a large graphic on a small amount of information.
If there are only a couple data entries, a table within the text makes more
sense than creating a histogram with only a handful of bars.

The Visual Display of Quantitative Information changed the way that
people thought about the presentation of informational graphics. To this
day, web designers and publishers familiarize themselves with Tufte's
work in order to fine-tune their works. Yet Edward Tufte's work is far from
finished. Graphical software packages still include heavily used features
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that add colour, gridlines, and extra visual dimensions to two-dimensional
data. Worst of all, they still incorporate Tufte's greatest pet peeve of all: the
pie chart.

Thinking about signs

Traffic signs and other public signs rely heavily on information graphics,
such as stylized human figures (the ubiquitous stick figure), icons and
emblems to represent concepts such as yield, caution, and the direction
of traffic. Public places such as transit terminals usually have some sort
of integrated “signage system” with standardized icons and stylized
maps. If we think about visualization information in an infographic we also
have to think about to whom it is addressed and is the addressee able to
understand the signs we try to use.

Remember the Lasswell's* maxim, “who says what to whom in what
channel with what effect,” as a means of circumscribing the field of
communication theory.

*Harold Dwight Lasswell (Feb. 13, 1902 — Dec. 18, 1978) was a leading
American political scientist and communications theorist.

Semiotics - Signifier\signified

Saussure™* actually saw the division of the sign into sound image and
concept as a bit ambiguous. So he refined the idea by saying it might
make things clearer if we referred to the concept as the signified (signifié)
and the sound image as the signifier (signifiant) - this idea is shown in the
graphic, which attempts to show how the signifier and signified coalesce
into what we call a sign.

**Ferdinand de Saussure (Nov. 26, 1857 — Feb. 22, 1913) was a Geneva-
born Swiss; the 'father' of 20th-century linguistics.

A sign is considered to be iconic if it looks like the object signified, bearing
a resemblance to its object. The similarity or resemblance proposed by the
sign is to be acknowledged by its receiver. This is most apparent in visual
signs. For example signs denoting ladies and gentlemen's lavatories are
icons.

An indexical sign draws attention to the thing to which it refers. The
relationship is concrete, actual and usually of a sequential, causal kind.
In other words it signifies the existential relationship to the phenomena it
depicts such as smoke which is an index of fire.

A symbolic sign has no obvious connection to the idea it represents except
through convention, agreement or rule in our culture that it does. The
relationship between signified and signifier is unmotivated or arbitrary and
requires the presence of an interpreter to make the signifying connection.
Words, colours and numbers are symbols. It is important to note that the
use of symbols is a form of cultural interpretation.

Convention is necessary to the understanding of any sign, however iconic
or indexical it is. We need to learn how to understand a photograph.
Convention is the social dimension of signs: it is the agreement amongst
the users about the appropriate uses of and responses to a sign.
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A road sign consists of:  pict 9

One symbolic sign (the triangle) which means: “Watch out” because
we agree that is what it means — it is arbitrary; it could just as well be a
square, circle, octagon, or a plastic model of a prune etc.

One iconic sign — it looks like a man at work.

Think, though, of the extent to which that is determined by our culture.
There are certain conventions at work here too.

First of all, the men at work mostly do not dig by hand, they use an
excavator or a jackhammer.

In a more rural culture, it could be read as a man shovelling manure,
rather than road repair materials. In cultures where woman do such menial
work, it could pass for a woman shovelling manure.

Icons are signs whose signifier bears a close resemblance to the thing
they refer to. Thus a photograph of me can be said to be highly iconic
because it looks like me. A road sign showing the silhouette of a car and
a motorbike is highly iconic because the silhouettes look like a motorbike
and a car. (pict 10)

Here again, the same sort of elements:
signifier Signified

Th bolic red circl
© syrrT cleredarcieona Something is forbidden
white background

The iconic cigarette Cigarette

But here there is an additional element, the bar, which is indexial:

The indexial bar You can not do this

We associate with a barrier or with crossing something out. Interestingly,
this seems to be quite common on signs which are derived from road
signs, though not on road signs themselves. For example, the road sign
which means ‘no bicycles’ simply has a bike in a red circle; the road sign
which means ‘no vehicles’ simply has a red circle. In some countries has
also a bar cross.

How to get 3-dimensions on a flat plane or ... What is a Map?

A map is a graphic representation or scale model of spatial concepts. It
is a means for conveying geographic information. Maps are a universal
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medium for communication, easily understood and appreciated by most
people, regardless of language or culture. Incorporated in a map is
the understanding that it is a "snapshot" of an idea, a single picture, a
selection of concepts from a constantly changing database of geographic
information (Merriam 1996).

Old maps provide much information about what was known in times past,
as well as the philosophy and cultural basis of the map, which were often
much different from modern cartography. Maps are one means by which
scientists distribute their ideas and pass them on to future generations
(Merriam 1996).

During the Medieval period, European maps were dominated by religious
views. The T-O map was common. In this map format, Jerusalem was
depicted at the centre and east was oriented toward the map top. Viking
explorations in the North Atlantic gradually were incorporated into the world
view beginning in the 12th century. Meanwhile, cartography developed
along more practical and realistic lines in Arabic lands, including the
Mediterranean region. (pict 11)

Are maps realistic representations of the actual world? No--never! Field
measurements are subject to errors of accuracy and precision. Aerial
photographs and satellite images portray only certain portions of the light
spectrum, as filtered through the atmosphere and detection instruments.
No map can depict all physical, biological, and cultural features for
even the smallest area. A map can display only a few selected features,
which are portrayed usually in highly symbolic styles according to some
kind of classification scheme. In these ways, all maps are estimations,
generalizations, and interpretations of true geographic conditions.

Each map projection has advantages and disadvantages; the appropriate
projection for a map depends on the scale of the map, and on the
purposes for which it will be used. For example, a projection may have
unacceptable distortions if used to map the entire country, but may be
an excellent choice for a large-scale (detailed) map of a county. The
properties of a map projection may also influence some of the design
features of the map. Some projections are good for small areas, some are
good for mapping areas with a large east-west extent, and some are better
for mapping areas with a large north-south extent.

Some projections have special properties. For example, a Mercator
projection has straight rhumb lines and is therefore excellent for
navigation, because compass courses are easy to determine.

Classification based on distortion characteristics

A projection that maintains accurate relative sizes is called an equal
area, or equivalent projection. These projections are used for maps that
show distributions or other phenomena where showing area accurately is
important.

The National Atlas of the United States uses a Lambert Azimuthal Equal-
Area projection to display information in the online Map Maker. In addition
to its equal-area properties, this projection also shows true directions from
the center point of the map. This means that the projection works well for
mapping areas that extend equally from the center point, such as North
America. (pict 12)

Mercator projection is a projection that maintains angular relationships
and accurate shapes over small areas is called a conformal projection.
These projections are used where angular relationships are important,
such as for navigational or meteorological charts. Examples are the
Mercator projection and the Lambert Conformal Conic projection. The U.S.
Geological Survey uses a conformal projection for many of its topographic
maps. (pict 13)

A projection that maintains accurate distances from the center of the
projection or along given lines is called an equidistant projection. These
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projections are used for radio and seismic mapping, and for navigation.
Examples are the Equidistant Conic projection and the Equirectangular
projection. The Azimuthal Equidistant projection is the projection used for
the emblem of the United Nations. (pict 14)

A projection that maintains accurate directions (and therefore angular
relationships) from a given central point is called an azimuthal or zenithal
projection. These projections are used for aeronautical charts and other
maps where directional relationships are important. Examples are the
Gnomonic projection and the Lambert Azimuthal Equal-Area projection.

A map projection may combine several of these characteristics, or may
be a compromise that distorts all the properties of shape, area, distance,
and direction, within some acceptable limit. Examples of compromise
projections are the Winkel Tripel projection and the Robinson projection,
often used for world maps.

Comparing this with our need for simplification and reduction of
information we will find an incompatibility with our need for details in maps.
But the question is: Do we need all the details? This is the same question
Henry Beck as the map designer of the Map of London Underground was
faced with in the 1930s. The London underground rail system became
too complex and it was nearly impossible to fit all the stations into the
standard issue card folder. Unimpressed by cartographic conventions,
Henry Beck plotted the underground like an electrical circuit board, using
only vertical, horizontal, or 45 degrees angled colored lines and locating
the stations according to available space, equalizing the distances
between stations. This geographically inaccurate map, provides till today a
coherent overview of a complex system and is an instant success. For the
Londoners it became the organizing image of their city and a prototype for
future generations of city maps all over the world. (pict 15)

“The process of making an information graphic”

It appears that the pressure of everyday work and the little time that we
have means that when we are about to perform an information graphic
we adopt the tactics of immediacy. We start a spreadsheet application
like Microsoft Office Excel, throw in some data and select a chart type,
accepting the atrocious colours that the Software gives us by default.

In order to facilitate the process of creating a chart:
The process is divided into three parts:

1) What is it for?

The reason why we make the graphic representation. This determines the
type of data to gather and about which we have to ask what type it has to
be (quantitative, sequential, categorical, and so on) and more importantly:
are they relevant for what we want?

2) How?

In what way we will represent the data. A fundamental aspect of this
section is that information graphics are interesting because they reveal
differences. For this reason refining them and representing the data
derived from their statistical treatment often reveals aspects that otherwise
would result confusing. Once data is refined we have to choose the most
effective visual metaphor. Sometimes, for a little data, a table or even a
sentence can be clearer than a chart. In certain occasions changing the
colour palette or the type of chart can clarify the situation enormously.

3) Does it work?

We can obtain a nice and elegant chart but, if it does not fit the goal that
we have defined in the first step, we will have failed. The key resides
in revising and experimenting with what we have done until we find an
improvement.
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Varying the colours, reducing the saturation of what is less important and
increasing it for the most relevant data, modifying the typography, the
size of fonts, eliminating everything that does not contribute to showing
and clarifying the data (irrelevant grids, redundant data, unnecessary
labels) without losing relevant information sometimes provides surprisingly
improved results.

In the end, making a good information graphic consist of facilitating the
understanding of complexity, instead of complicating what is simple. And
this cannot be achieved without the clear understanding of what goal we
pursue, who our audience is and a good deal of work and reflection.

As we started, information visualization is traditionally a tool for data
exploration and hypothesis formation, its roots are in scientific reasoning
and traditionally it has been viewed as an analytical tool for sense-
making. But what if the topic is too complex to be drawn in one chart or an
exploded view. You have to change your way of storytelling as a journalist,
from static, non interoperable printed media to the mainstreaming of
computer graphics on the Internet or in TV. (pict 17) This necessitates
interactive infographic. It could start as a simple animation as far as
interactivity in the infographic that lets the readers play or lets them
transform the information so it will fit their needs or desires. Multimedia “is
probably the most important key for the future of infographics and there
are not many examples of good multimedia in online infographics out
there.” quoting Alberto Cairo (www.albertocairo.com), one of the pioneers
of interactive infographics. The phenomenon of the rapid development
of infographics since 1990 goes together with the growth of the Internet
and the possibilities of animated visual explanations due to fast graphic-
computers as well as the growing Internet news market. This also means
there is a wide field to discover in excellent news reporting using the tools
of (information) design, illustration, cartography and/or photography adding
video, audio and interactivity. The competition in on-line infographics is not
like the newspaper examples with the colleagues from the same city, or
even from the same country — no, it is a competition between other (same-
language-speaking) countries from Europe or the other side of the ocean.
The readers will choose the best, because they are free to take from here
and there what interests them. If designers want to hang on their readers,
they must make every effort to stay a little bit ahead of their competitors.
Quoting Alberto Cairo again: This is meant by sailing close to the wind to
the future of infographics in the internet era.

Markus Schroppel . University of Lapland, Faculty of Art and Design, member
of Type Directors Club, NewYork and Typografische Gesellschaft M iinchen,

Germany .
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