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Abstract 
In the article, a concept of image was conceived that is based neither on a 
restrictive concept of sign nor on a restrictive concept of image. This 
created a theoretical framework that enables a comprehensive typology of 
image types. On this basis, a differentiated image-theoretical analysis of 
cartographic image types can also be undertaken.  
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Introduction  
 
Cartography is the oldest pictorial science. Theoretical cartography began 
to emerge with Ptolemy in the first century AD (PÁPAY 1994). Semiotic 
aspects of cartography were already discussed at the beginning of the 19th 
century (PÁPAY 2002). Today there is a cartographic semiotics.1 Modern 
cartography is also linked to informatics. There is a cartographic 
informatics. A special feature of cartography compared to other traditional 
image sciences, such as art history, is that cartography deals with image 
forms not only reflectively, but also generatively.  
 
The cartographic image form has a great representational potential, which 
makes it superior to natural language in spatial terms (cf. inter alia NÖTH 
1998: 26). The pictorial system of cartographic representation, on the 
other hand, is at least partially hierarchical. This results in an essential 
difference to image forms such as photos and paintings. An essential 
characteristic of cartographic image forms is their interdisciplinary 
character. The map is used to reproduce research results, but also as a 
research method by numerous sciences. The map also has a variety of 
practical functions. The most important, but not the only cartographic 
image form is the map. There are also other cartographic image forms, 
such as the Anamorphic, the three-dimensional globe and the likewise 
three-dimensional relief model. 
 
The dynamisation of cartographic image forms in the course of computer 
visualisation is becoming increasingly important. Another trend is the 
creation of spatial information systems in which the map plays a central 
role. Maps themselves are very diverse. There are a number of thematic 
maps that mainly use diagrams to visualise the map contents. They can be 
                                                           
1 A good overview of cartographic semiotics is provided by NÖTH 1998 and 2000:487- 490 and 
SCHMAUKS 1998. 
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counted among the so-called "logical images". Cartography thus also 
produces image forms that are often initially excluded when defining the 
term image in order to make the definition easier. However, these are 
image forms whose importance is increasing strongly today and therefore 
they should by no means be treated only peripherally.2 This also includes 
the so-called “scientific images”, which are of increasing importance in 
the presentation of science (DOMMANN/MENER: 1999: 15; 
LYNCH/WOOLGAR 1990). The concern of this paper is to create a 
theoretical framework in which these image forms are also taken into 
account.3 For this purpose, a general concept of image is to be assumed 
due to the great variety of cartographic image forms. This aspect concerns 
a basic problem of general image science. Due to the extraordinarily large 
variety of images, it is extremely difficult to find invariant image 
characteristics. For this reason, it is usually attempted to first limit the 
extension of the concept of the image. However, general image science 
must not start from a restrictive concept of the image.  
 
1. Remarks on the concept of the image 4 
 
If one assigns to the concept of sign the representation of something else 
or the reference to something else as an invariant characteristic, then all 
images are undoubtedly signs. The questions of whether images are signs 
(WIESING 1998: 95) or whether the subsumption of all images under the 
concept of sign entails methodological advantages or rather disadvantages 
are almost degraded to rhetorical questions by the currently very 
widespread and historically grown convention regarding the concept of 
sign. Proposed solutions to theoretical problems of general image science 
that arise from the broad concept of sign can only hope for acceptance if 
the traditional concept of sign is not shaken in the process. 5 
 
In the following, a hypothetical proposal for this task will be outlined very 
briefly. In order to delimit the concept of "image", a form of presentation 
is to be used in which the analogy with the object is an invariant feature. 
Such a form of presentation is the "model". Surprisingly, the concept of 
model plays no or a subordinate role in general image science. Among the 
few exceptions is Max Bense's statement that a sign becomes an icon if it 
models its object in some way (BENSE 1967: 14). Nelson Goodman 
rejects the use of the concept of model on the grounds that it is far too 
broad. It denotes "almost everything from a naked blonde to a quadratic 
equation" (GOODMAN 1995:165). In fact, the philosophical, scientific 

                                                           
2 It is sometimes even questioned whether the maps belong to the images, e.g. SCHOLZ 
1998:110. 
3 Klaus Sachs-Hombach provided a theoretical framework for a narrow concept of image 
in several publications (e.g. SACHS-HOMBACH 2000, 2001a, 2001b, 2001c). 
4 In the original lecture text, a too narrow concept of symbol was used. The concept of 
symbol was limited to symbols that are denoted symbolically. On this basis, a distinction 
between pictoriality and symbol-like quality was sought. A distinction was made between 
pictorial, symbol-like and symbol-like-pictorial models or picture models, symbol models 
and symbol-picture models. 
5 There is probably only one case in which images do not function as symbols, and that is 
image processing in direct perception. It takes place in the immersive mode, so the direct 
mental images have no presentational function for the viewer. Other images can also 
appear in immersive mode for a short period of time, for example in virtual spaces. 
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and everyday use of the term "model" is by no means uniform 
(SANDKÜHLER 1990: 425).  
 

 
 

Fig. 1: Extensional relationships between sign, model and image 
 
A systematic characterisation of models as central building blocks of 
science is a desideratum of the philosophy of science (SANDKÜHLER 
1999: 858). Nevertheless, a sufficient consensus has emerged in the 
language of science to allow the use of the term model in image science. 
The model is a material or ideational system that presents certain 
properties of the material or ideational reference object by means of 
selective or transformative analogies. The analogy to the reference object 
can be structural, functional or behavioural in the models.  
 
There is an overlapping relation between sign and model that leads to the 
distinction of the following two classes of signs: Sign models and signs 
that are not models. Pictures belong to the structural models that are sign 
models6 and are at least two-dimensional (Fig. 1). In the case of sign 
models, the model-reference object relationship can in many cases be 
understood as a triadic relationship analogous to the classical sign model, 
consisting of the following elements: material or ideal reference object, 
sign model and mental (constructive-completing) reference object.  
 
The introduction of the model concept into the definition of the image 
concept does not necessarily mean the general acceptance of the causal 
theory. The causal object-image relationship is not an invariant feature of 
the image. There are pictures in which there is an interrelation between 
object and picture. This is the case, for example, in numerous works of 
fine art. The image object is partially created during the creative image 
generation process. As early as 1435, Leon Battista Alberti described a 
variant of this procedure, the ideal-typical procedure, in his painter's 
treatise Della Pittura (ALBERTI 1877: 150). Paintings are also capable of 
creating their own worlds more or less detached from the real world, i.e. 
pictorial worlds with their own laws. Artistic freedom can also create 

                                                           
6 Structural models that exemplify the reference object in material-material terms do not 
belong to the symbol models. Functional models and behavioural models also do not 
belong to the symbol models. 
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completely abstract pictorial objects, as in the works of non-
representational painting. They always cause difficulties in defining the 
concept of the picture, as they stand on the edge of pictorial existence. 
Thus, self-presenting models emerge (cf. inter alia NÖTH 2005: 40ff. ). In 
them, object and image coincide and thus form an inseparable unity.  
 
Another extreme is the mirror image, in which the reference object is 
reproduced without any creative constructiveness. There are also images, 
such as the so-called natural images, in which the reference object is found 
or determined by the image recipient. In this way, clouds, for example, can 
become images. The traditional concept of similarity fails in the case of 
self-presenting, self-referring images and also in the case of images with 
an ideal reference object. There are still images that visualise structural 
relations, such as diagrams and abstract structural models, in which the 
traditional notion of similarity does not play a role. Similarity in the 
traditional sense is limited only to a subclass of images. In determining the 
concept of images, the concept of similarity is to be replaced by the 
concept of structural analogy or similarity is to be extended to structural 
analogy. By introducing the concept of model into the definition of image, 
the traditional and much criticised theory of similarity can be expanded 
into a more general theory of constructive, selective-transformative 
structural analogy.  
 
2. Typology of images: Elementary image types  
 
There are images, which include photographs and paintings, whose 
elements are not disjunctive and form a dense system. With them, it is 
therefore difficult to make a clear distinction between the elements. In this 
type of picture, the entire picture is a sign, and a complex sign at that. An 
image belonging to this type can be called a "pictorial sign" or "pictorial 
sign" or "icon". There is another type of picture, which includes maps and 
logical pictures. They have a different structure. They are composed of 
signs, so they form a system of signs that can be called a "pictorial sign 
system" or "pictorial sign system" or "pictorial symbol system".7 
 
There are significant differences between these two types of images in 
terms of semantics and syntax. In the case of icons, which include 
paintings or photographs, visual attributes of the model refer to visual 
attributes of the reference object. Since visual attributes are assigned to 
visual properties here, one could call these type of denotation as "iconic 
denotation".8 In the case of pictorial sign systems, which include maps 
and diagrams, the denotation of the individual signs, which are referred to 
here as "symbols"9 , takes place arbitrarily. The symbolising denotation no 
longer refers to visual, iconic properties, but implicitly or explicitly to 
other attributes. Explicit symbolising denotation is when the reference is 
to a concept. Linguistic denotation is explicit symbolising denotation. In 
                                                           
7 In a slightly different context, Oliver Robert Scholz (1999:35ff.) distinguishes pictorial 
symbols and symbol systems. 
8 Here denotation is used in a very broad sense that includes exemplification. In Nelson 
Goodman (1995:233), denotation is opposed to exemplification. 
9 The term symbol is used in very different meanings (cf. e.g. NÖTH 2000:178-182 or 
BURKHARDT 1996: 462-482), also in the limiting meaning, as in this paper (cf. e.g. 
BLÜHDORN 1998:308). 
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explicit denotation, the information is encoded by traditional convention 
or ad hoc, e.g. by the map legend. Decoding is reconstructive because the 
meaning of linguistic signs is based on a set of rules that allow little or no 
variation. The iconic denotation, on the other hand, allows for several 
variants of interpretation. The recipient of the image makes the decision 
for a certain variant, thus images of this class are not only constructive, 
creative, but also relative. Iconic denotation leaves more room for 
subjective interpretation than linguistic denotation. Iconic denotation is 
influenced by the entire life experience of the image recipient. The cultural 
circle of the image recipient can play a certain role (cf. among others 
BRANDT 1999:49 or SACHS-HOMBACH 2000:89-101).  
 
Another difference between iconic and explicitly symbolising denotation 
is that the former can only capture the individual or the particular 
(typical), whereas symbolising denotation can also capture the general. 
Iconic denotation is therefore not connected with generalisation, but at 
most with abstraction, mostly with idealising or typifying abstraction. 
Simplification plays a very important role, e.g. by selection or by 
emphasising the particular. Iconic denotation cannot be adequately 
explained verbally (BRANDT 1999: 11). It is, so to speak, self-
explanatory within the scope of latitude of interpretation. However, in 
order to understand an icon, one usually also needs meta-information that 
goes beyond the information conveyed by the iconic denotation. This 
includes, for example, details of place and time or names of the persons 
depicted. This creates the almost paradoxical situation that while iconic 
denotation is self-explanatory, images - or at least most images that are 
icons - cannot explain themselves (GOMBRICH 1984:142).  
 
Transitions and combinations are possible between the above forms of 
denotation. Two subtypes of iconic denotation can be distinguished. There 
is a form of iconic denotation in which the reference object is assigned 
visual properties that it does not actually have. For example, one can 
render the horses in a painting in blue colour. In this case, the colour is not 
part of the exemplification, but it is the result of the visualisation. One 
could call this form of denotation iconic-visualising denotation in contrast 
to iconic-exemplifying denotation. The iconic-visualising denotation 
represents a transition to the symbolising denotation; it is at the same time 
an implicit symbolising denotation. One can only speak of iconic-
visualising denotation in a picture if it is also an implicit symbolising 
denotation. Black-and-white pictures, for example, do not have an iconic-
visualising denotation if colour is omitted for purely technical reasons. 10 
 
A combination of iconic and symbolising denotations is present in 
pictograms. Here there is an iconic denotation, which is, however, 
superimposed by the symbolising denotation. Thus a third type of image 
can be identified, the "pictorial symbol”. This also includes the symbols 
inserted into the paintings, such as the image of the dove as a symbol for 
the Holy Spirit or for the peace (cf. SACHS-HOMBACH 2001b: 71). The 
iconic denotation can be overlaid not only by explicitly symbolising 

                                                           
10 This type of denotation is to be distinguished from the non-denoting image properties. 
If, for example, an image is printed in one colour, in blue, the horses can also appear in 
blue. In this case, of course, it is not an implicitly symbolising denotation. 
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denotation, but also by implicitly symbolising denotation. Such 
superimposition occurs particularly often in painting. Sic is also called a 
visual code for the articulation of a message (DOELKER 1997: 98). Such 
a superimposition is not always recognised by the recipient of the picture, 
because it can only be understood through an interaction of cognitive and 
communicative processes (cf. DOMMANN 1999:16). Meta-information, 
such as the title of the painting, can facilitate the recognition of the 
superimposition or make it possible at all. There are paintings in which the 
meaning of the implicit symbolic denotation that is obviously present can 
hardly be grasped even by art historians, such as Giorgione's The 
Thunderstorm (La Tempesta)11 . Gombrich's thesis that no picture explains 
itself (GOMBRICH 1984: 153) is based in part on the difficulty of 
interpreting implicit symbolic denotations. 12 
 
Between the iconic and symbolising forms of denotation there are other 
possible combinations. An example of this is the cartographic 
representation of rivers. Here, the colour of the sign body is determined by 
a symbolising denotation. However, in the spatial design of the sign body, 
i.e. the course of the river, there is an iconic-exemplifying denotation. In 
the case of logical images, the symbolising denotation is often combined 
with the iconic-visualising denotation. For example, symbols are assigned 
a spatial relation that visualises a temporal relation. This aspect of 
iconicity has so far been treated very generally in the semiotic literature. It 
usually remains with the reference that Peirce called the iconicity resulting 
from relational similarities "diagrammatic iconicity". A more 
differentiated investigation of this form of imagery is an important task of 
general image science. The transformation of one form of denotation into 
another is also an important aspect. There are image sciences in which the 
transformation of iconic denotation into symbolising denotation plays a 
central role. This includes, for example, aerial image interpretation, in 
which the image sign elements are denotated in a symbolising way, 
transforming the aerial images into a cartographic image form. The 
automatic conversion of the subjectively interpretable pictorial sign 
elements into explicitly denoted signs could significantly increase the 
effectiveness of images in medical therapy. There are also significant 
differences between icons and pictorial symbol systems in syntactic terms. 
In icons, there is no syntax in the actual sense, i.e. as a sign-symbol 
relationship. There is only a picture element-picture element relationship 
here. There are very divergent views about what one should understand by 
a picture element at all, the dot or the smallest visible parts of the picture 
surface (FELLMANN 2000: 25).13 In a potentially non-disjunctive 
system, the real problem is not that one cannot delimit picture elements 
from each other, but that there are potentially an infinite number of ways 

                                                           
11 In contrast to this painting, Giorgione gave clear indications of the symbolic denotation 
in his work The Three Philosophers. 
12 Gombrich gives as an example the painting Bedroom in Arles by Vincent van Gogh, 
which was intended to express absolute calm or undisturbed tranquillity. 
13 Sachs-Hombach points out another possibility for determining the pictorial element 
(SACHS-HOMBACH 1999:65-66). The French cartographer Bertin tried to 
systematically record the basic graphic elements of cartographic representation as early 
as 1967 (BERTIN 1974, 1982). 
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to delimit picture elements from each other.14 So icons have syntax, but it 
has some peculiarities. Sic is not a relation between signs, but a relation 
between sign elements. The spatial relation of the picture sign elements 
belongs to the iconic denotation, thus the syntax is an essential part of the 
iconic denotation. Moreover, the pictorial whole is formed by the synthetic 
unity of the individual pictorial elements. Icons can be segmented into 
meaning-bearing units, but through segmentation they lose their actual 
meaning, which belongs to them in the context of the pictorial whole. As a 
result, an icon cannot be conceived as a system of autonomous, complete 
signs. Pictorial symbol systems, on the other hand, consist of complete and 
relatively autonomous signs. Although they can lose the additional 
meaning they have received in the context of the pictorial whole, they 
retain their genuine meaning received through the symbolising denotation 
even in the case of a pictorial segmentation. Pictorial symbol systems 
therefore have an additive structure; their syntax is a sign-symbol 
relationship. One of their special features compared to natural language is 
that the sign-symbol relationship does not take place in linguistic form, but 
pictorially. The image is created through syntax. In pictorial symbol 
systems, the sign-symbol relationship includes the relationship of all 
visual attributes of the signs, such as the spatial and colour relationship, 
the brightness and size relationships, etc. The pictorial syntax is not only 
in linguistic form, but also in pictorial form. The pictorial syntax is not 
only present in this type of image, but also in icons in many cases 
Component of the iconic denotation. The syntax can also influence the 
symbolising denotation. For example, in the map, place signatures are 
individualised by syntax, i.e. by their relationships to other map elements, 
such as coastlines or rivers. The relativity of syntax and semantics, i.e. the 
interpenetration of denotation and syntax and thus of semantics and 
syntax, is an important feature of images.  
 
Another special feature of the images is the infinity of the syntax. In the 
images, every element has a relation to all other elements. The relations 
between the visual attributes potentially have an infinite variety. In the 
pictorial symbol systems, this diversity is limited in certain dimensions, 
such as colour, size and shape, but at least in one respect, namely in spatial 
terms, the potential infinity remains here as well. The fascination that 
emerges from the images results essentially from the "infinity of images". 
This is also related to the fact that the extraction of information from the 
images can never be completed. One can always gain new information 
from one and the same image.  
 
 
3. Complex image types  
 
Combinations of iconic and symbolic denotations also result from the 
combination of the elementary types of images (cf. fig. 2). The 
combination of icon and symbol-like symbol occurs, for example, in 
paintings in which symbols are inserted. A combination of icon and 
pictorial symbol system represents, for example, a map in which the relief 

                                                           
14 It is possible to distinguish dots, lines, flats from each other. It is possible to distinguish 
different shades of colour. It is also possible to use the structuring of the reference object. 
For example, it is possible to specify individual persons as elements in a group picture. 
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is reproduced with shading. A combination of pictorial symbol system 
with pictorial symbol is present, for example, in a map in which the cities 
are represented by pictograms. Here there is a primary and a secondary 
iconic denotation. The primary iconic denotation is overlaid by the explicit 
symbolising denotation. The secondary iconic denotation is used to render 
the spatial relations of the individual pictograms. Finally, there is also the 
combination of all elementary image types: Icon, pictorial symbol system 
and pictorial symbol. For such a complex image type, a map can be 
mentioned as an example in which the relief is represented by shading and 
the cities by pictograms. 
 
In summary, there are three different forms of combining iconic and 
symbolising denotations: the superimposed combination, the synthetic or 
hybrid combination (such as in the cartographic representation of rivers) 
and the use of both types of denotations side by side in the same image 
form.  
 

 
Fig. 2: Primary image types and their combinations (complex image 
types) 
1 Combination of icon and pictorial symbol (e.g. painting with allegory)  
2 Combination of icon and pictorial symbol system (e.g. map with 
shading)  
3 Combination of pictorial symbol system with pictorial symbol (e.g. map 
in which cities are represented by pictograms).  
4 Combination of icon, pictorial symbol system and pictorial symbol (e.g. 
map with shading in which the cities are represented by pictograms).  
 
There are, of course, other ways of classifying images that can only be 
hinted at here. One can distinguish between material and mental images, 
two-dimensional and three-dimensional, static and dynamic images. All 
these classifications are needed in the differentiation of cartographic 
image forms. The distinction of elementary image types presented here 
could also serve as a basis for the primary structuring of general image 
science.  
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4. Conclusion  
 
The general science of images must not start from a restrictive concept of 
signs nor from a restrictive concept of images, because only a broad 
framework allows the use of semiotic methods on the one hand and offers 
sufficient freedom for independent, image-theoretical considerations on 
the other. Such a broad framework is necessary for the elaboration of the 
invariant characteristics of the image, but in addition to the elaboration of 
a general image theory, a theoretical framework with a lower degree of 
generality should also be elaborated for the classes of elementary image 
types and their combinations. It could provide a suitable theoretical-
methodological orientation for the specific image sciences. The present 
contribution has attempted to provide approaches to such a conceptualised 
image science.   
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