Translating Bertin Into Arabic Today: New hidden
facets of the “Semiology of Graphics”

Mohsen Dhieb
@)oratory SYFACTE-GEOMAGE - University of Sfax - Tunisia (detached at
K AUniversity, Jeddah, Saudi Arabia) and ATCIG]
mohsendhieb2003 (@ vahoo.fr

Abstract: "Semiology of Graphics" is a seminal work of contemporary cartography.
Published in 1967 by Jacques Bertin, the book attracted as much mistrust as it did
interest even if some claims seem obsolete or outdated with the advent of GIS.
This article discusses some underlying perspectives regarding an Arabic translation of
“Sémiologie Graphique”. First, one may question the usefulness and the language of
translation, and what issue readers should learn or be aware of before reading the book.
In the Arab world, little research has engaged graphical semiology and its paradigms
are rarely encountered. Second, only a limited number of graphical procedures have
been experimented or implemented by digital means. There is a gap between some
theoretical statements and their practical applications. Third, many other semiological
aspects remain, in substance, little known in detail. This paper considers whether these

should be revisited by visualization and graphical analytics.
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1. Introduction:
The "Semiology of Graphics” of French cartographer Jacques Bertin (1967, 1973,
2005) is considered a major work of contemporary cartographic literature of the
twentieth century. It appeared just before the advent of the era of "Technological
Transition in Cartography” (Monmonier, 1985) and the development of computer
cartography and geomatics. Bertin’s book continues today to arouse the interest and
admiration of many cartographers. (For instance, an entire special session on the theme
of Semiology of Graphics was included in the International Cartographic Congress
held in Washington, DC, July 2017.) Several key elements of this book, such as the

visual variables, have been well integrated into the academic curriculum of
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cartographers, and many of Bertin’s concepts became widely adopted and popularized
(Bonin, 1975; MacEachren, 1995; Palsky & Robic, 2000; Bord, 2000). Some graphical
processing methods were experimented with, put into practice, and sometimes
implemented in dedicated software applications. These include the founding principles
and rules of the graphic language, the visual variables, as well as their use according
to their perceptual properties of , order and proportionality, orderable
matrices or multiple images.

The "Semiology of Graphics” was conceived in the early 1960s, with the first edition
in 1967, just before the “Electronic Transition”. The scholars who worked at the
prestigious “Laboratoire de Graphique” in the late 1970s, acquired a solid background
on the foundational principles of semiology taught by Jacques Bertin himself or his
main collaborators. They also conducted interesting graphical experiments in domains
such as newspapers (Bonin, S. & Bonin, M., 1989), education (Gimeno, 1980) or
computer implementation (Gronoff, 1992). Helpful indications of Bertin’s breadth are
the engaged doctoral theses and research works on the three graphical phases:
recording, processing and communicating the data (Gimeno, 1980; Dhieb, 1981). In
the context of the vibrant laboratory, Bertin’s students and collaborators were inspired
by the founding principles of the “Semiology of Graphics”. This influence is reflected
in their research and professional careers. A special Colloquium was recently
organized in Paris, dedicated to the 50" anniversary of the “Laboratoire de
Graphique” founded by Jacques Bertin at the “Ecole des Hautes Etudes en Sciences
Sociales” (EHESS).

Many conclusive graphical experiments and drawings based on this publication have
been realized in France and around the world. Some attempts have been made to
integrate graphics and graphics processing into the curricula or to implement graphical
methods in case studies in cartography and related fields. Some other attempts were
designed to implement some techniques or graphic design principles which have been

adopted by modern and innovative design software such as the@’io_d; : m;;;?ibf the
eagﬁiglé\ﬁ’@ or the @o@fﬁmof the (ﬁf}c_:li@éﬁ“@ar?efeiﬁbﬁﬁée?x
(AMADO, 1994; Palsky, 2017).

Outside of France, the influence of Bertin has been filtered through the more dominant
Anglo-American school of modern cartography. This applies to the Arab world in

particular (despite some francophone connections in some countries).
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Most Arab countries have embraced the Anglo-Saxon or American “model”, which is
traditionally opposed to the Bertin semiological approach to cartography from the
outset. Therefore, translating the book into Arabic can reach many potential readers
and could be useful since there is no similar intensive treatment in the Arab literature.
Despite abundant literature on Bertin’s Semiology in other languages, in particular in
English and French, Arab cartographers and scholars need such a foundational work
in Arabic. They can explore some areas of the book that remain obscure and investigate
some others that should be revisited.

This is not the only objective of the translation. It also informs readers about some
excluded aspects or severe statements contained in the book which do not fit present
uses and technologies in cartography. One may think about animation and
%&, both of which are governed by the rules of cinematographic time and
therefore are excluded from Bertin’s definition of maps and graphics (Bertin, 2005,
p.342), the frequent use of color@enin. 2005, p,89-91@ the advent of the third
real dimension. (Bertin uses the term of optical third dimension 3D as the use of one
visual variable over the X and Y dimensions, which is different from the common use

and meaning given to the third real dimension today.)

2. Topicality of translating the Semiology of Graphics: motivations and
paradigms

The author has undertaken an Arabic translation with an awareness of the lack of this
work in the Arab world, and in consideration of the need for the integration of graphical
principles in cartography. This translation of the “Semiology of Graphics” includes
consideration of its previous translations (Huster, 2017). The author is aware also that
some translated terms seem unusual in some Arab countries. The reason is that no
thorough reflection and no experiment were conducted on the “Sémiologie
Graphique”. The author's goal is to introduce such new terms and to be as close as

. Significance . . .
possible to the real sign E ns Bertin assigned to the terms he used, to his

original thoughts and insights.

The translated book contains two parts: the semiology of the graphical system; and

the implementation of the graphical system. Part 1 is dedicated to information analysis,

to graphical system implementatior@ to its rules depending on legibility and
Capabilities

perceptual czpaei-t-ies-of readers. Part 2 presents the three graphical components:

diagrams, networks and finally cartography. More than 1,000 examples of well-
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designed maps and diagrams are included, along with discussion of related graphical
issues. The final chapter contains a list of complementary materials, both useful and

outdated.

2.1. The Semiology of Graphics in the Arab world: negligible impact and
greatest need
In an article on the “Powers” and “Silences” of maps, Bourdin and Colange, presented

this general reflection:

"It is mainly the profound ignorance of many authors the semiology of
graphics in maps which is problematic. Most cartographers have received
cartographic nor semiological training." (Bourdin and Colange 2011, p. 124,

translated b or).

This quotation applies today to the Arab world. The “Semiology of Graphics”, the
foundational work of Bertin, has had negligible impact in the Arab world and little
research has been devoted or has been informed by the book (Dhieb, 2@ Many of
its fundamental principles remain unrecognized by Arab cartographic scholars. Few
citations of the book were found in the cartographic Arabic literature, and most of them
issued from foreign translations and interpretations. This negligible impact may be
explained by the lack of translation.

Other reasons may be found in reproaches addressed by cartographers to Bertin’s
system (Koeman, 1971; Muller, 1984; Harley, 1991). Palsky noticed the preference of
geographers for statistical or mathematical data treatments methods over visual ones

(2003). He advocated:

“With the development of cognitive sciences and the graphical analysis of data,
it is striking to note how Jacques Bertin has once again become a major reference
for statisticians, even though among geographers his work has become secondary,
in particular the mathematical treatment of the data substituted for the visual
treatment he advocated.” (2003, p. 194; translated b or).

This highlights the importance of translating Bertin’s foundational book into Arabic.
Manyiéq{tqgljap@believe that all its findings remain relevant. The author thinks also
/ a
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that there are many shades in the book; so many ideas should be re-explored and some
graphical methods are to be re-experimented by Arab cartographers and scholars. Apart
from founding visual rules, design principles and concepts which constitute the core of
Bertin’s thoughts and innovations, there are some graphical methods that should be
shown and explained to Arabic speakers and readers. Arab cartographers can broaden
their understanding and make it possible to present or re-present many useful
information processing techniques of the "Semiology of Graphics”. @nay cite as
examples the arrays of curves (Figure 1), matrix constructions (Figure 2), collections__
of maps (Figure 3), or the “semis de points Bertin” (sowing points like S@)(Flgl;’e
4). The author believes also that developers of Geographic Information Systems (GIS)
and Computer Aided Design (CAD) systems may gain by basing the final graphical
and cartographical outputs upon semiological rules and principles in order to convey
messages more efficiently. Integrating graphical methods in cartographic and graphical

software platform, as for the (mod{{:)('Matrice-Bertin ¥/ of the. software)“Cartes et

Données ¥ makes their output a little "smarter” and more efficient.
<Figures 1, 2, 3, 4 near here>

2.2. Linguistic and/or scientific aspects of the translation

Several terminology issues related to mapping sciences can be raised, as suggested

previously. Some very common terms are translated differently, according to the Arab

country, reflecting various approaches due to colonial connections, recent history
and general orientation of the scientific community. Three common terms
frequently used in cartography illustrate some of the issues:

1. In Egypt and some Middle East countries, the term ‘cartography’ is traditionally
transliterated to Arabic letters @eébub&) which does not derive directly from
Arabic linguistic origins. Translated te h as (& 530 2l ans Map Science
or Knowledge of Maps, and (&3 Al 4 3) means literally Map Drawing. The author
proposes the term (41 53)) derived from the term map itself (i J&) or (iky A)
and the suffix (%) signifies science (Appendix 1, Supplemental Materials).

2. The French term “sémiologie”, (“semiology”) also raises a linguistic debate.
(Gik5sas) (Raens) were advanced as possible translations, until a different
translation (43¢ ) derived from the term (sign=422&) meaning precisely “science
of signs” (<ladali ale) was proposed (Mseddi, 1985). The author retained the term
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(4> sl s2ems) quoting similar transliterations in other domains such as (L sl an) for
Geology and (s> !52) for Biology (Appendix 1, Supplemental Materials).

3. The terms “ordered” and “orderable” that Bertin opposes by saying “what is
ordered should not be orderable™ (Bertin 20085, p.37), are generally translated with
some confusion in Arabic, and in many cases by the same terms (4% %) or ($552),
which are misleading. The Arabic terms of (<4 = ordered) and @;’_
orderable) suit better (Appendix 1, see Supplemental Materials).

Other examples may derive from the French version itself, since Bertin assigned very

$ign( Djcance

. terms? . .
and uses to his werds. First, the author examines the term with

particular

regards to the literature; second, he chooses the rationale of translation to fit Bertin’s
thought as closely as possible even when more common terms are in use in Arabic but
do not convey it properly (Appendix 1, Supplemental Materials). Two examples are
cited:

1) Readers should be aware that the French term: “réseau” signifying “network” has a
very particular use in Bertin's book and does not refer to the broader current use of the
term signifying a group or system of interconnected people or things. In fact, "Graphic
construction is a network when correspondences in the plane can be established
between all the elements of the same component" (Bertin, 2005, p. 269, translated by
author). Even this definition is far from the usual meaning of the term because it refers
strictly to drawing or graphics. Translating it literally by the Arabic term (3%%) makes
no sense; the author preferred adding the adjective (&lisl)) to (&%) to add more
specificity to Bertin’s use of the term, that is, (&l ; 4<u3), ,

2) The French term "la graphiqud;— feminine noun, (graphics) i@iﬁct than the
masculine noun “le graphique” (the graph) and is used in multiple ways. Bertin gives

it a very special meaning:

“... Within its strict limits, the "graphic" covers the universe of networks,
diagrams, and finally the universe of maps ranging from atomic reconstitution to
transcription of galaxies, crossing the world of figures, industrial design and

mapping” (Bertin, 1970, p.169, translated by author).

This raises a number of possibilities for the translation. The masculine noun “Je
graphique” is traditionally translated in Arabic by (Jiis3), a compound consisting of

a common noun (s)) meaning “dessin” (in English “drawing”) and an adjective
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signifying substantially informational (2). If we aim to extract an Arabic adjective,

the root Arabic term has a much broader meaning than the French meaning, closer to

the meaning of graph, even if a nuance would distinguish the two terms. The proposed
term in the translation uses the two original terms into one (0lials ), which is allowed
in bic languags Arabic term has the advantage of raising a certain
equivocation in the name of the compound noun and giving rise to the adjective in
question. The author is aware that the public users always have a first reaction of
spontaneous resistance and opposition to any neologism, and that it would take time
for diffusion and adoption.

<Table 1 near here>

While translating the book, many other scientific or/and linguistic paradigms were
encountered (Table 1). They should not be viewed as technical issues but also as
scientific and design approaches. Their solution should go through experiments and
results from the assimilation and comprehension processes of Arabic readers. The
author provides in this manner a documentation of translation issues without defining
final solutions.

With documentation of these issues, cartographers can discuss and debate the

following three issues related to the Arabic translation:

1. Why should the translation of French terms that are no longer in use in cartography
such as ‘matrix-files’ or ‘image-files’ be made? What is their actual use? How to
keep pace with neologisms?

2. Why should @'anslate the typography and lettering extract or references in the
“Semiology of Graphics” dedicated to Latin characters, while Arabic scripts and
fonts observe totally distinctive characteristics with regards to the general
orientation of Arabic letters from right to left, their changing form depending on
their position in the word, and their connection or disconnection to one another?

3. How can rectilinear and orthogonal graphics and graphical constructions be
designed in Arabic when in most of the cases around the world the direction of
writing goes from right to left? Should @mintain the right-left orientation of the
diagrams or follow the left-right orientation, which may be seen by the
cartographic community as an international standard?

Ideally, experiments regarding point 3 (Figure 5) and the prior points should be

conducted with regards to perceptual effects and readability.

<Figure 5 near here>
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In addition, there are numerous examples of current graphical and cartographical uses
that do not obey the rules set out by Bertin. A few can be listed here (with the citation
to Bertin’s rule: tertn

e Theuse o@:e instead of size when designing quantitative data. According to
Bertin, size is the only visual variable that should be used in this case. (Bertin,
2005, p. 69- 71).

e The use of various graded colors to portray relief. This is erroneous since order
is not assured by different hues for categorical data. (Bertin, 2005, p. 73- 75).

e The use of “cartogrammatic” figures such as pie charts graphs on maps
especially when used both to portray quantitative_@ data and percentages.
According to Bertin, the overall legibility is poor, and possibilities of
comparison are weak. (Bertin, 2005, p. 392-397).

e The use of symbols based solely on geometric shapes that are nelective.
As demonstrated by Bertin, cartographers should use symbols d(>~ng from the

three distinguishable shapes of circles, lines and angular forms (Bertin, 2005,
p. 323-325).

3. The Semiology of Graphics: a gap between theoretical principles and their
practical implementation?
Today, with the evolution of knowledge and cartographic techniques and the transition
from the analogue to the digital age, many cartographers have found substantial gaps
that still separate the substantial theoretical contributions of Bertin’s work to their

practical application and actual use (Laurini and Muller, 1997) despite their usefulness.

3.1. Teaching graphical semiology in a difficult context
“La Sémiologie Graphique™ furnished a solid theoretical basis for cartographers or
what Bertin called “graphiciens” (Bertin, 1975) (“graphicians”), who adopted them
both in their research and in their courses, but most of them continue to use traditional
cartographic methods (Bord, 2000). With the advent of digital technology in mapping
sciences and GIS, few cartographers remained convinced that cartographic messages
are most efficient when applying methods, techniques, and principles from the
“Semiology of Graphics”. In many countries, especially those speaking or using
French or Latin languages, cartographers tried to introduce a number of courses

8


Owner
ملاحظة لاصقة
I do not mind if change is possible

Owner
ملاحظة لاصقة
I do not mind if change is possible

Owner
ملاحظة لاصقة
I do not mind if change is possible


inspired from the “Semiology of Graphics™, linking them with new concepts such as
graphical visualization (Dhieb, 2013). Many encountered linguistic and practical
difficulties when the courses were taught in other languages.

@aphical semiology should be considered as a holistic system. According to
MacEachren, it is derived from Piercian Semiotics and Sausurian semiology, even
though most of the Anglo-American cartographers focused on points they were

interested in and neglected others (MacEachren. 1995). Luc De Golbéry advocated:

" Semiotics is at the same time very well known in its entirety and totally
unknown in its details. For some time, the Anglo-Saxons did not understand
graphic semiology. They then said that it was a pure intellectual product without
an experimental root. Over time, the look at “Semiology of Graphics” has
changed and it has become a reference. Taylor's work on visualization will only
support the scientific discourse of J. Bertin" (De Golbéry, 2009, p. 10, translated
by author).

Many founding concepts and principles of graphical semiology are solidly interrelated,
and it is hard to choose separate pieces from the whole According to Bertin,
even cartography is considered as a piece of a wider set of three imposition types, with
diagrams and networks. Convincing a cartographer or a geographer of this idea proves

to be a challenging task (Palsky. 2000).

3.2. The “Semiology of Graphics” and the prerequisites of modern
cartography
Today, it is hard to follow strictly all the rules and exclusions stated in the “Semiology
of Graphics”. For instance, Bertin stated clearly and repeatedly thai isual variable
eeler,,understood or used in its most obvious dimension referring to its chromatic
dimension (hue), is not ordered visually, and that it should not be used to transcribe
ordered components. It is rather the "value of color" that equates to the visual variable
that supports ordered data. With regards to cartographic output, the author thinks that
this message was not fully accepted or at least fully adopted by the wider public of
map producers whether students, professionals or researchers. Moreover, Bertin
argued that using color is by far more costly than black and white documents. Of

course, this argument no longer applies since the costs are tremendously reduced. New
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color standards, models and theories were developed, mobilizing all three-color

dimensions, and resulting from reliable tests and experiments (Brewer, 2015).

Some other ideas denounced by Bertin are not entirely rejected by modern
cartographers. One may cite the pie charts or other graphical signs, such as
“butterfields”, “atomizations”, “clowns”, superpositions and juxtapositions, shown in
(figure 2), especially when used together for multiple components underlying their
limits to allow useful comparisons of data characteristics resulting in efficient data
understanding. Many cartographers, statisticians and GIS users still adopt these
representations, mostly combined with colors, preferring circular or polar
configurations instead of the orthogonal and rectilinear constructions which result in
better perception, according to Bertin (2005).

We may also inclu thin this category of graphical misus traditional color
gradation in relief maps and Digital Elevation Model (DEM) color representations,
ranging generally from green to brown or to git>~’h, including yellow and neighboring
tints. These kinds of legends remain widespread, while shaded relief methods appear
more legible, according to Bertin (2005) who stated that these latter show relief forms
and elements in a much better way and improve our understanding of topography
(Figure 6). Of course, traditions and cultural reasons may explain these preferences
(Palsky, 2017).

<Figure 6 near here>

Several other innovations, methods and techniques of graphical processing of
information in this book have been only partially examined, adopted, implemented or
disseminated by the international scientific community. Apart from the orderable
matrices, examples of these are the range of methods and techniques, including image- »
files, arrays of curves, maps collections, “semis de points Bertin” (“sowing poi@
and orderable matrices shown in figures 1, 2, 3, and 4. Many new terms created by
Bertin were not adopted by the scientific community. These terms, including proper
scale and common scale, the “information components” and the “invariants”, the
“imposition”, the visual variable “grain” and the use of “zonal” instead of “areal”

(implantation adopted) should be reviewed. Other terms have very particular use and

readers should be aware of their specific signifi n. The French term “troisiéme

dimension” (third dimension or 3D) is an example of this specific use. It refers to
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the use of another visual variable over the two plane coordinates. Of course, this
meaning does not concord with the current use of the term for the real third dimension
(vertical). Accounting for these aspects in the Arabic translation is a significant

challenge in light of its potential use in classrooms and as a reference.

When delivering training in graphics and graphic processing of information, modern
cartographers lack of dedicated powerful software for graphical processing of
information, or even implementing graphical procedures and routines, in Bertin’s
sense. To enrkn dge a few software programs such as AMADO (1994) or “Cartes
et Données” use the orderable matrix and are known and still used by a handful of
people trained in its operation. Fifty years after the publication of the book,
cartographers may come to the same conclusions raising the first basic questions: is

the gap between the theoretical foundation and the practice of semiology impassable?

4. The forgotten facets of the Semiology of Graphics
Like many other semiologists and graphiciens, mostly former disciples or
cartographers inspired by Bertin and operating in similar situations (Palsky, 2000;
Bord, 2000; Baudouin 2000; De Golbéry, 1997), the author has been reflecting on the
limited uptake of the principles of “Semiology of Graphics”. Readers of the translated
book into Arabic should be aware of some forgotten aspects that are at best marginally

treated in cartographic literature.

4.1. Controversial attitudes towards the Semiology of Graphics in France
Even in France, where semiology was born, its principles and design rules were not
accepted or adopted by everyone (Palsky, 2012). In cartography, the methods of
graphical processing of information remained controversial (Muller, 1984). In related
fields, the use of graphic methods in education were somewhat unachieved or practiced
on a reduced scale (Gimeno, 1980). The same impression of incompleteness
characterizes the experience of openness towards the press and informing through good
maps and good graphics (Bonin, S. and Bonin, M. 1989). The explanation may be
found in the more scientific character assigned to computer-based and statistical
processing than to graphic processing. Baudouin revealed in his studies that there was
very little synergy between graphics and cartography (2000). Moreover, the large

public of potential users of maps did not understand (or still does not understand) that
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Bertin unifies cartography, networks and diagrams into a comprehensive graphical
system. Whereas, traditionally, cartography included graphic semiotics on its own.
With the arrival of infographics and the digital transformation and, on the other hand,
the subjective character of the concept of visual perception, the geovisualization world

is much more complicated than 50 years ago.

4.2. And elsewhere

It is perhaps surprising that the term “semiology” has only found limited uptake in
Anglo-American cartography, although it was included in the English translation of
Bertin’s work (Berg, 1987). The possible reason is that most cartographers were more
inclined to adopt systems of communication inspired or copied from the Anglo-Saxon
models including Robinson (1978), Robinson and Petchenik (1976). In this context
Bertin’s ideas related to the functioning of a graphic language remain little known and
little used in academic circles (Palsky, 2012; Dhieb, 2013).

The Arabic translation also has to consider other changes. Some would question many
of Bertin's statements, which are based more on experience than on scientific reasoning
and experiments. Moreover, some of his claims seem outdated following the
extraordinary transformation of cartography moving from the paper era to the digital
era. The advent of certain disciplines such as GIS, geomatics or geovisualization,
which are surely close to cartography, have relegated old methods of graphic
processing of information to the background. Similarly, if one of Bertin's discoveries
is the concept of static visual variables, the cartographer of the twenty-first century has
gained dynamic variables (MacEachran, 2004). The translation should speak to these
issues and help Arab readers keep in mind such issues when considering the static
variables presented by Bertin. This should also reflect the shift in Bertin’s thought,
which is clear in comments to the most recent edition of the “Semiology of Graphics”
in English. Digital information altered Bertin’s approach to the real 3D opposed to the
visual 3D (Bertin 2005, p. 439), the inner mobile image opposed to the fixed image (p.
437) and dealing with the matrix theory of graphics.

5. Conclusion

The author aims with the translation into Arabic to consolidate

Bertin’s basic principles with contemporary Arabic cartography. enefits of
experiences in designing and manipulating matrices, map collections, image-files,
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the trichromatic method and other graphical means in the “EHESS, Laboratoire de
Graphique” and elsewhere. The translation of the book ‘Semiology of Graphics.
Diagrams, networks and maps’ (in Arabic: 4sbuac il La ol srasad); 4ol (’J“'Jllzzf‘_‘%ﬁ —
Jai‘)'a\@as been completed and final publication is in progress. It is scheduled to be
printed by the end of 2018.
Of course, many other issues may be addressed in further work related to the translation
of Bertin’s book such as his rejection of movement within graphical images, excluding
the dynamic variables, the design of real 3D products, and the use of color. The
difficulties of implementing the graphical methods and techniques requires revision
for today’s cartography.
However, the translation of the book was meant first to provide Arab readers with
valuable material in semiology particularly to familiarize them with important
semiological rules when designing maps and graphics. The translation shows many
hidden aspects not always cited in cartographic literature even though one cannot
reveal them completely.
missing “Arab readers of this translation @'[earn that maps, diagrams and networks ar_e_na
::ﬂ_:t’: definite results in Bertin’s system. Rather, his way of thinking explores the data w@

‘ramslad) the visualization principles until useful images are discovered.‘fl' he Arabic translation

is also meant to raise contemporary cartographic issues: How to adapt and implement
the principles of graphical semiotics in software applications; how to adapt its content
to the current evolution of the discipline and how to make the still images dynamic
using graphical grammar rules.

The translated "Semiology of Graphics” (4sbses )l La 5l ssandll) should provide Arabic
readers with a valuable conceptual framework, based on a semiological approach to

the data. This may lead these readers to better processing of the raw data, as well as

designing and communicating of the useful information in a faster and efficient way,
that is, conveying

'3 4]
the semiotic principles for cartography. In Q Qs’;t seems
2B

relevant to eens the role of the translat'iog 0 e De Golbéry, who said,

twenty years ago (2000, translated by author): "The future of cartography must pass

through Semiology of Graphics and its dissemination”.
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Owner
ملاحظة لاصقة
I know
but in the original version in French
hyphens were used

Owner
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I do not mind if change is possible

Owner
ملاحظة لاصقة
Is is inserted by now in the revised Arabic translation since it exists in the latest Arabic  version

Owner
ملاحظة لاصقة

Owner
ملاحظة لاصقة
I do not mind if change is possible

Owner
ملاحظة لاصقة
I do not mind if change is possible

Owner
ملاحظة لاصقة
I do not mind if change is possible
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Captions:

Figure 1: The figure is composed by 3 components.
_ Above, in A, a crossed table with experiments in x axis
‘and@nimals in y axis; in 1, the crude image-file; in 2, 3
and 4 the classified image-files through different criteria;
in 5 a crude array of curves using the arithmetic scale y
axis; and in 6 the classified array of files using a
logarithmic  scale (Bertin, J., (2005). Sémiologie
Graphigue. 4" Ed. EHESS, Paris, p.445).
Figure 2: The figure is composed by 2 main components.
Above, in 3, various uselessconstructions revealing very
weak(to-visualizo resemblance and dissemblance that'may
discoverythe groups of data; in 4, an orderable matrix
answering the detail, intermediate and overall levels of
-+ question that may be addressed to the data. (After Bertin,
J., (2005). Sémiologie Graphique. 4* Ed. EHESS, Paris,
p441).

Figure 3: The figure is composed of 4 main components.
Above, in 1, an “overlay of n aftributes” in the different
states; in 2, a “one attribute map”; in 3, an “overlay with
simplified attributes”; and in 4, a “collection of ene
attribute maps” (After Bertin, J., (2005). Sémiologie
Graphique. 4 Ed. EHESS, Paris, p.448).

Figure 4: The figure is composed by 4 components:
Above, in 1, the map does not show logically where the
higher land prices are located because of erroneous use of
shape as visual variable. In 2, shape is replaced by the
quantitative visual variable of size. Component 3 shows
the idea of combining density and quantity by using
~“semis de points Bertin” (Stwisg points); in 4, an example
of use of good cartographic signs based on well-studied
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shapes allowing a better selectivity. The signs portray
ethnic groups distribution in Burkina Fasso (After Bertin,
J., (2005). Sémiologie Graphique. 4™ Ed. EHESS, Paris,
p451).

Figure 5: The figure is composed by the original Bertin’s
basic schemes, designed from left to right, and what
should be their Arabic equivalents drawn from right to
left, obeying the rules of writing in Arabic (After Bertin,
1., (2005). Sémiologie Graphique. 4* Ed. EHESS, Paris, "
p. 172, modified by the author). Further researchés-should
be conducted on this issue to assess the perceptual effects
on Arab readers.

Figure 6: The-figune is an extract of the simplified shaded
map of France handcrafted by J. Bertin himself. It is based
on the idea reinforcing the main characters of relief at the
expenses of details (Afier Bertin, J., (2005). Sémiologie
Graphique. 4" Ed. EHESS, Paris; separated sheet; the
original scale is 1 to 1.000.000).

Table 1: A synthetic table showing the author’s point of
view on the present use of Bertin’s concepts and graphical
methods and techniques.

Appendix 1: A summary of graphical key terms extracted

from the translated book of the “Semiology of
Graphics”s”, Bertin, J., (2005) by author.
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