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Abstract 
 
In his paper we describe some ideas based on Bertin’s Sémiologie Graphique with a focus on 
extending it for aesthetic quality issues in cartography. We consider research in semiotics, 
aesthetics and graphic design, with some fruitful results about the use of color or 
composition. We present several tools, oriented towards a pedagogical use and accessibility, 
helping to examine the color composition of an expressing image or to create meaningful 
gradients. While Bertin’s concepts still remain relevant and efficient, specific ideas can be 
developed further, to adapt to current media and to gain from scientific advances from 
related disciplines. 
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Introduction: lines of inquiry into origins 
 
As a geography student in France, I was trained in cartography with the "Semiologie 
Graphique" (Bertin, 1967) as a main text. When I became a cartographer, and, later, as a 
teacher and researcher in cartography, I have, of course, continued to use this resource. A 
reflective approach to teaching lead me to look into later works and the potential extensions 
of this seminal writings, especially considering that maps are more widely used (notably in 
the press and for scientific vulgarization), with newer and novel forms (online, animated, 
interactive) and with more detailed and artistic-looking productions. 
 
The proceedings of the conference organized for the 30th anniversary of the book in 1997 
contained several relevant articles. G. Palsky’s and M-C Robic’s paper (Palsky & Robic, 2000), 
in particular, refers to the reception of J. Bertin’s book by the (French) semiotics research 
(Metz, 1971) and the contemporary works of S. Rimbert (Rimbert, 1968). Semiotics, albeit in 
the title of his book, was not really studied in depth or scientifically engaged by his references. 
Ch. Metz confirms the idea that semiotics researchers were interested in Bertin’s work in the 
context of visual semiotics, which was then under developepement. At the time of Sémiologie 
Graphique’s publication, S. Rimbert was suggesting, in her book based on teaching 
cartography in Strasbourg, to focus on cartography as a complex communication tool, and in 
particular to consider its aesthetic functions: “maps do not just bring information, they also 
evoke it.” (Bertin, 1967, p. 92). The aesthetics keyword was an important trigger for me: it 
seems to have a real role, an important effect in cartographic representation, although it is 
largely ignored or dismissed by textbooks and scientific works, sometimes even considered 
irrelevant. J. Bertin rarely mentions aesthetics, considering it as a secondary objective of 
graphics, which must absolutely not disturb the primary pursuit of legibility. By choosing to 
focus on aesthetic efficiency, including practical and pedagogical consideration, I began 
research into visual semiotics, philosophical aesthetics and art history. This work is fruitful, 
I’d like to briefly present in this short statement some of this research’s results, which aim to 
expand the “Sémiologie Graphique” for some issues in cartography. 
 
 
Visual semiotics 
 
One of the major works in visual semiotics is the Traité du signe visuel, from Groupe µ, 
published in 1992 (Groupe µ, 1992). It contains a very thorough analysis of meaning 
expression through images, a typology of visual signs and of the modalities in their use, 
including rhetoric considerations, which references the work of Roland Barthes (1964). 

 



 

 

 
Figure 1 : Iconic and abstract-plastic signs in classical semiotics, in the sémiologie graphique 
and according to the type of language. 
 
Visual signs are organized in several types, but, more importantly, the authors are describing 
the functioning of visual signs in a connotative mode, rather than in denotation, as linguistic 
signs. Every shape express meaning, often involving several language registers (see figure 1). 
One can compare this analysis with the functioning by evocation cited by S. Rimbert, or the 
ideas of J-S Keates (Keates, 1996), the existing works of R. Pouivet in philosophical aesthetics 
(Pouivet, 2010), and, finally, art history, especially works about abstract art, (eg. Lhote, 1958, 
Henry, 2005 and W. Kandinsky himself, 1926). 
 
 
Color 
 
A theme stands out in this analysis: color. As a visual sign in itself, color is not considered as a 
very efficient graphic variable by J. Bertin, except for expressing qualitative differences 
(Bertin, 1967, p. 90), while it is of course an entire area of research in semiotics (Kourdis, 
2016), art history, aesthetics or design. Perhaps this gap is the consequence of the complexity 
of designing and reproducing color palettes at the time of the publication of Bertin’s work, 
but color remains an important subject of investigation for cartographers (Brewer, 2015). 
Colors are seen, experienced; colors move peoples’ emotions, but in a relatively subjective and 
indefinite way. However, cartography, in its epistemological structuring of a graphic 
presentation, seems to emphasize an appearance of rigorous science, which follows a 
positivistic orientation, and tends to downplay these aesthetic considerations. 
 



 

 

Bertin’s work seems, in hindsight, to consider color in a more removed manner and even 
with some measure of suspicion. For him, if color is an excellent selective variable, it is not 
strictly necessary (Bertin, 1967, p. 90). It has a strong “symbolic” effect, which is qualified as 
often disturbing, and its harmonious usage, guided towards an aesthetic effect, is strong but 
always complex. I think that cartographers should take more advantage of its strength in 
graphics, especially considering contemporary web- and print-based technical forms of map 
production and diffusion (high resolution screens, affordable quality color printing, 
possibilities for interaction). 
 
In the same era as of the publication of “Sémiologie Graphique”, E. Imhof, in his well 
renowned work about relief presentation (Imhof 1965), offers an empirical series of advice on 
the use of color in maps. For him, the aesthetic quality is an aim, attainable with work and 
experience because it remains undefinable (if not “irrational”, p. 359). Following Bertin’s 
viewpoint, this “attitude” seems to sum up the general opinion of that era. However, 
psychology, art history and aesthetics beg to differ. These scientific fields can offer guidance 
for a better use of color as an abstract or plastic representation (sign), particularly in an 
implicit / connotative manner. Numerous works are available about harmonious color 
composition, often using chromatic circle relations (proximity, opposition, equal angle 
repartitions, etc.: from I. Newton to J. Itten via M-E Chevreul or J-W v. Goethe). The search 
for a practical tool, for production work and pedagogy, led me to conceive and develop a 
color harmonies discovery tool, drawn from images where harmonies are likely to be present: 
art paintings. This idea, proposed by S. Christophe for topographic maps (Christophe, 2009) 
was applied to choroplethic maps, to help users finding inspiration about color gradients and 
coordination, from any digital image of their choice. The tool is available at the following 
URL : https://www.geotests.net/couleurs/v2/. It segments the image into its main colors, with 
simple parameters guiding a robust method (based on K-Means or Lloyd’s algorithm). The 
tool represents the results in a classical way known in cartography: proportional symbols on a 
chromatic circle (figure 2). The possibilities for this tool are vast, analyzing an aesthetic image 
to produce a color palette or gradient is quite easy. Going beyond Bertin’s principles of color 
use, a cartographer can discover and describe color combinations and gradients to 
communicate meaning more complex or with more depth than with simple maximum-
legibility color palettes. The resulting map will also have a more personalized, original, aspect. 
 



 

 

 
Figure 2: The color composition discovery tool, applied on the Montagne Sainte-Victoire by 
Paul Cézanne (1904). Source : Wikimedia, the Yorck project. 



 

 

 
Since color thematic maps are very popular, it seems to be interesting to delve into the 
problem of gradients conception. Cartography textbooks that came after the publication of 
Bertin’s “Sémiologie Graphique” insist upon good legibility and good separation of successive 
tints. However, considering computers screens are by now the most common medium and 
changes in modern printing techniques, the capabilities for creating and reproducing color 
series and gradients have vastly improved. Moreover, artists and art historians are 
considering color gradients as a special domain of artistic expression: their use is never 
neutral. Its seems, therefore, valuable to look into the creation color gradients construction, 
to go further than simple, legible color levels proposed by Bertin, which tends to the over-
simplification of color palettes too frequently seen (as those which are provided pre-
generated by software packages). 
 
Here again, the aim is to build another accessible, didactic tool, to assist users in their design 
work by giving them useful advices about tints and their gradation. The tool is available at the 
following URL : https://www.geotests.net/couleurs/gradients_inflex_en.html .It  uses the 
Hue-Saturation-Luminosity (HSL) scheme seen previously on the chromatic circle (see 
Figure 2), with the addition of the possibility to vary the transparency. The tool proposes, as 
well, ways to calculate intermediate colors between two user-defined values, and to visualize 
the gradient color HSL components on interactive graphs (figure 3). The progression between 
tints can follow a curve, to emphasize the start or the end of the gradient. Moreover, one can 
test a bi-directional progression, which can represent a statistical variable with negative and 
positive values or with a defined threshold, by specifying a middle tint. With this tool, 
cartographers can explore the use of more expressive colors than common pre-defined 
palettes, expanding and adapting Bertin’s principles to modern supports. 
 

 
Figures 3a and b: The color gradient exploration tool, with a single or dual color gradient. 

 



 

 

In addition to the exploration of expressions through color, research and recent 
developments in visual semiotics supports other lines of enquiry, which makes evident the 
need to link cartographic visualization with graphic design. 
 
 
Composition and page layout 
 
J. Bertin rarely mentions page layout in his works, he insists on good legibility, the 
informative relation between titles, legends and graphs (Bertin, 1967, p. 286) and provides 
many examples for maps and graphics. However, relations between graphical shapes, the 
composition with secondary elements like a title, a scale, some sources, eventually labels, have 
a real effect on the perceived quality and legibility of the map image, especially on an aesthetic 
level. For example, Bertin’s take on typography focuses on legibility and information density 
(p. 412). Cartography textbooks authors, willing to provide comprehensive guidance to 
students creating maps, often include examples of “good” map compositions and 
bibliographic references to exemplar atlases. Some authors, nonetheless, mention the topic of 
page composition by itself, even referring to a kind of “staging” to reinforce the message of 
the map (Lambert & Zanin, 2016). Researches are even progressing about the characterization 
of “style” in maps (Christophe, Duménieu, Turbet, Hoarau, Mellado, Ory, & Brédif, 2016). 
Beyond the simple enhancement of legibility, composition can help to express better 
additional graphic signs and reinforce the communication. 
 
 
Composition, the layout of graphical elements to design a page or a poster, remains an 
important matter in cartography. A pertinent and effective map is not just a juxtaposition of a 
base map, legend, title and sources. It’s a composition of these items, often included in a 
larger page or poster layout, which also respect style guidelines. 
The cartographer, the creator of the composition in which the map(s) are to be included, 
should consider the general visual effect that the resulting image will have on the reader.  
Progressive experience acquisition through practice and application of concepts is still the 
core of cartographic teachings. Expanding on Bertin’s work, we can look for methodological 
complements from related research fields. 
Here too, naturally, art history can be of help with references on composition, often in 
pictorial art, especially abstraction. Famous abstract painters have written about their art, eg. 
(Kandinsky, 1926) or (Klee, 1964). Furthermore, graphic design, an applied field which 
experienced an impressive development the last decades, is also a useful source of ideas for 
cartographers. It’s strongly linked with visual communication and semiotics: its aim is to help 
adapt the form to the contents, by working on the visual aspect to enhance the transmission 
of ideas. Following T. Opach’s advice (Opach, 2010), we can gain insights to develop the 
aesthetic quality of maps. The central author for many is R. Arnheim, eg. in (Arnheim, 1954), 
(Arnheim, 1976) and (Arnheim, 1969). He offers, for example, a reflection on graphical 
shapes (with the meaning of shapes, colors, textures), the relatives of Bertin’s visual variables, 
but develops a specific analysis on their organization, layout, combination, by using 
principles from perception psychology, semiotics and communication. His contributions 
about balance, weight and the power of the center are especially interesting for cartographers 



 

 

seeking guidelines to layout their map components on the page, completing Bertin’s ideas 
about the contents of the map itself. 
 
Thus, some composition rules can help to create more pleasing images, with a better 
aesthetic. These rules are provided, by R. Arnheim and his followers, as dual concepts (Wong, 
1993), which can be linked to forms of image composition, by the way of visual signs 
arrangement and combination. These authors distinguish, for instance, dualism in graphic 
signs such as: tension / calm, balance / instability, unity / fragmentation, order / chaos. Each 
concept can be seen as a good or bad implicit sign for a map to express, in line with the 
tonality of the message (e.g. a dynamic tension to render a cartographic document more 
attractive). Composing the map global visual aspect with this graphic design guidance, the 
cartographer can enhance the quality and the efficiency of the map, beyond Bertin’s teachings 
or examples. Visual journalism teachers and information designers have already produced 
useful textbooks based on this approach, e.g. (Cairo, 2012). 
 
 
Conclusion 
 
To conclude this brief presentation about several methodological developments on the basis 
of Bertin’s “Sémiologie Graphique”, one can say that it remains very interesting for 
cartographers to look into fields of research related to visual semiotics and applied graphics. 
This foundation opens ways to describe the aesthetics and studying the semiotic aspects of 
images. While Bertin’s concepts remain relevant and an efficient grounding, specific issues 
should be developed further, to adapt to current media and to gain from scientific advances 
in related applied disciplines, as, for example, with the question of color gradients or page 
design, composition and layout. 
 
It follows that thematic cartography can still benefit from adaptations and applications of 
some image comparison, analysis and knowledge acquisition methods, including critique, 
formal description, commentary, discussion, in an open and adapted manner. They can 
consider precise techniques, as color use, or turn to broader social sciences issues as the 
reception by the users, the definition of styles. Several fields of inquiry are open and 
promising to cartography. 
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