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personal life. It is a testing of hypotheses, but these hypotheses are 
strictly bordered, very general and not very specific by nature.43 Two 
different criteria are often used to attribute to people map-like or-
ganization of spatial knowledge. One is when spatial inferences about 
the direction and distances among locations can be made without 
direct experience. The other is when it is possible to take mentally 
a different perspective on an entire spatial layout. This can be done 
by imagining oneself in a different position with respect to a layout.44 

It is possible to think of cognitive maps as databases, and the te rm 
cognitive map is of ten being used more and more metaphorically. 

Nowadays also art scholars are beginning to acknowledge the cog-
nitive dimension of art and are questioning what should be taught. 
What can we learn about works of art and how can we make con-
nections between information, one's own life and the world we are 
living in? For example, discipline-based approach in art education 
has emphasized the point, that works of art present us with intricate 
meanings, and to understand such meanings requires abilities to ex-
plain them. Therefore, one aim of a discipline-based art education is 
to develop students' ability to interpret works of art on a more chal-
lenging and sophisticated level. Still the current ideology and practice 
in art education are embedded in contradictions and of ten appear to 
vacillate between modernist and postmodernist theories of art. Many 
art educators continue to use modernist works of art f rom which to 
teach. It is due to the easiness to use modernist theories as a founda-
tion and understanding of the work of art.45 

o 

FROM PERCEPTION TO RECOGNITION 

When we view a scene, the world seems to be filled with objects that 
have particular shapes, colours, and material properties. The pr imary 
source of information that we use to acquire information about our 
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world is visual, which relies on the light reflected off of object sur-
faces to a point of observation. Our knowledge of object structure, 
and aspects of our visual world, is determined by the structure of the 
surfaces of objects, since it is there that light interacts with objects. 
Compositional features like centres of interest may be graphic rather 
than scenic, in a sense like abstract paintings can have them. The 
spectator 's attention is easily pre-empted by focal points, like a con-
figuration of strongly contrasted colours, or a nexus where many line 
converge at sharp angles. Colour and composition can compete, and 
graphic structures are always vulnerable to non-pictorial priorities, 
such as literary content.46 Movement is a primary graphic feature, 
because it is so conspicuously concrete. It is somehow assumed to 
be more realistic than the static spaces within which it occurs. The 
movement in an image is real, but only in the sense that everything 
else in the image is real. As a representation of another movement, it 
is not of ten realistic, and when it happens to be realistic, no special 
consequences flow. The human mind is biologically pre-programmed 
to accord a high priority to movement. Pictorial organisation can in-
tensify effects palpable in real-life vision. Although movement in itself 
is completely abstract, different factors can give movement a kind of 
character, which interacts with other elements. Movement resembles 
all the elements of concrete form in suggesting a range of dynamics, 
and it is highly responsive to dramatic or semantic elements. 

It is said that perception is usually dependent of concepts. When we 
perceive something, we also perceive it as some one. Perceiving relies 
on knowledge of the world around us. It might be difficult to separate 
knowledge of the world, knowledge of semiotic form, and knowledge 
of meanings, because far f rom being separate levels, zones, or disci-
plines each implies the others. Knowledge of semiotic form is part of 
our wider knowledge, which can only be a knot of all these things. If 
one replaces paradigms like separate levels by models like interacting 
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subsystems, then coherence and correspondence will stand revealed 
as synonyms for the same co-ordination. Certain knowledge is not 
always necessary, and it is surprising how well probabilistic infer-
ence can repair deficiencies in knowledge. The majority of traditional 
psychological theories investigate perception as recognition of some-
thing, and there are also methods through which we can observe the 
different phases of perception. Nowadays there is also talk about di-
rect perception. We observe other things more than others, and what 
is in the centre of the focus, is usually seen clearer. This relates to 
the function of the eyes. For example, Ulric Neisser suggested some 
years ago that there are three different ways of perception: direct 
perception, recognition and interpersonal perception.4 ' We perceive 
objects through different phases. In the first pre-attentive stage of 
processing, stimulus will be divided into primitives. In the second 
focused attention stage of processing these primitives are united into 
a whole.48 For example, Bela Julesz thinks that the differentiation of 
textures depends on local features, primitives that he calls textons. 

These textons will form textures, and they don' t have to be totally 
identical to form groups.49 The different parts of perception will be 
differentiated through different textures. In the pre-attentive stage 
of processing the textons will be united into textures quickly and 
automatically. After this there will be a recognition of patterns and 
objects The process will happen in the bot tom-up style during the 
first phase, and later on also from top-down. Also Anne Treisman 
thinks that in the pre-attentive stage of processing there will be per-
ceptual organization and differentiation of the textures. She thinks 
that different perceptual laws organize visual views into homogenic 
areas and elements. This phase is a beginning one, f rom which we are 
not aware of.50 
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Also Michael Tarr believes that a perceptual organization will happen 
in the early stages of visual processing, and it is needed for the devel-
opment of more complex representations.51 Perceptual organizing has 
two ways of processing, the grouping of and separation of features. 
The different perceptual laws will describe more thoroughly this or-
ganization, and they function although all the possible information 
concerning the view in question is not available. Treisman thinks that 
essential grouping of features will happen during the slower, focused 
attention stage of processing. This stage selects and integrates fea-
tures into certain positions. Focused attention stage of processing is 
also needed to form a temporary object representation or object file 
f rom a certain object, and it will be fulfilled constantly, for example, 
when the object changes through movement. 

Attention can be intentional, even prefigured. If some things draw 
our attention, this can be unintentional. Attention is an aspect of 
consciousness., but not a synonym with it. If the attention is divided, 
then a temporary representation includes those features that char-
acterize the whole structure of different elements as a group. There 
might be two ways of looking: one for the perception of local forms, 
and the other for larger perception. Selective attention is the factor 
that leads to the perception of details, and one can consider the larg-
er, global perception as a very general process, which includes even 
then perception of all those things that are beyond our attention.52 

The recognition of objects will happen then, when temporary repre-
sentation will be measured with the patterns in the memory or with 
the descriptions that have taken place with the previous objects in 
mind. Sometimes during active perception the representation that is 
all the time fulfilling itself will change into something else. Then the 
recognisable object might change into another that is more appro-
priate.53 The perception and recognition of objects takes normally 
more than just the right selection and listing of features. 
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Normal perception takes place between earlier knowledge, and sen-
sory information gained through perception. The most significant 
consequence that deals with the grouping of features and parts is that 
there will be emergent features, which are directly perceived. One 
can perceive directly the parts or groups formed by them, and these 
are the emergent features." Also other tests have proven that a target 
may be recognized based on very little information. They show that 
a spectator in front of an image with a previously unseen view can 
through one fixation extract enough information to understand it.55 

This is very essential for the viewing of art, and its objects. 

Irving Biederman's theory recognition by components is a constructive 
one, because he says that in the first phase of perception the objects 
are divided into basic elements that are then unified, and the gath-
ered wholes are then recognized by comparing them with the rep-
resentations in memory. Three-dimensional objects are recognized 
through volumetric elements that are called geons}6 Geons are basic 
materials of perception, and by combining them it is possible to build 
up many thousand objects. Geons can be perceived at least f rom five 
easily recognisable properties of object line: collinearity, curvilinear-
ity, symmetry, parallelism, and cotermination of segments. Our vis-
ual system differentiates those properties from the two-dimensional 
retina image, and they are strong proofs that the three-dimensional 
world has the same properties.57 

The perceptual laws (like the Prägnanz law) have a significant role in 
the formation of geons. If the basic elements can be perceived, and 
the perception of objects is based on basic elements, then the object 
can be recognized. The recognition can happen very easy when there 
is enough information to recognize the geons of the object. W h e n 
geons are found the ordering of them are compared with the rep-
resentation in memory.58 The crucial thing is that all the geons are 
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perceivable, because they can be recognized quickly through some ot 
them. Of course, the whole object will offer a more optimal possibil-
ity to recognize geons, and the object. This is important because if 
object recognition would happen with a large amount of information, 
the process would slow ready for mistakes. Through practical expe-
rience we know that object recognition is a very quick and precise 
process. On can also assume that the recognition of very complex 
objects last longer than the recognition of simple ones, but because 
the recognition of objects happens through simple basic elements, 
the complex objects will be as quickly recognized.5V Because object 
recognition is based on geons from different perspectives, the whole 
object is quickly recognized nevertheless what the perspective would 
be. 

There is also point of views that object recognition is bound with 
the perspective. The recognition of an object through a new point of 
view or perspective is more easier because in the mind exists already 
a storage of representations with different point of views. When we 
have seen an object through many perspectives, the recognition of it is 
not bound to a certain perspective 60 In David Marr 's computational 
theory the process of seeing includes different phases through which 
the retinal image will change into three-dimensional representation. 
The first phase leads into a primal sketch where visual system's main 
function is to recognize the properties of two-dimensional image. 
The recognition includes the changes of light sources and highlights, 
and the primary analysis of local, geometric structures. At the same 
time, a group of basic elements is identified, and many perceptual 
laws are being adapted. 

The second phase leads into a 2 Vi D sketch, the visual system proc-
esses information, which was included in the primal sketch. The goal 
is to reach a representation concerning the depth and direction of 
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surfaces. 2 Vi D sketch is an internal representation of the physical 
world, and it is reached through top-down process. After this the 
2 'A D sketch in formation will be changed into a 3 -D model rep-
resentation, which is a three-dimensional vision of the world. The 
recognition of objects will happen when 3-D model representation 
is compared with a list in memory of 3 -D model descriptions. When 
an appropriate model is picked up from the list, it is possible to make 
a better analysis concerning the representation.61 The importance 
of the theory lies in the assumption that perception is born out of 
analysing the information of the retinal image. Relatively simple sen-
sations are affected top-down by the prevailing perception, or hy-
potheses, of the objects before eyes. Top-down knowledge of specific 
classes of objects also has clear perceptual effects. 

Knowledge can work downwards to parcel signals and data into ob-
jects. As knowledge changes, the parcelling into objects may change, 
both for science and perception. For example, the criteria for rec-
ognizing and naming the various features of a machine as separate 
depend very much on our knowledge of functions. It is a question of 
the importance of upward and downward processing in perception 
and science, the complex interplay of signals, data, and hypotheses. 
Unravelling this is essential for understanding the strategies and pro-
cedures of perception and science. 

A profound difference between perceptual and conceptual objects is 
that perceptual objects are always concrete ones, while conceptual 
objects of science may be abstract ones. The perceived objects have 
spatial extension, and they may change in time, while conceptual ob-
jects cannot be sensed, may be unchanging and spaceless, and yet 
have the status of objects in that they are public. Although concrete 
objects may have features that are abstract, as we believe especially 
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from scientific knowledge.62 According to Gregory, there are differ-
ences between perceptual and scientific hypotheses.63 

Firstly, perceptions are f rom one vantage-point, and run in real time, 
but science is not based on a particular viewpoint. That is why percep-
tion differs f rom conceptions by being related to events in real t ime 
from a local region of space, while conceptions have no locale and are 
essentially timeless. So perception is far more limited in range and 
application than conception. The basis of empiricism is that all con-
ception depends upon perception, but conception can break away 
from perception, and create a new world. Secondly, perceptions are 
of instances, and science is of generalizations. We perceive individual 
objects, but we can conceive generalizations and abstractions. Third-
ly, perceptions are limited to concrete objects, while science also has 
abstract objects. The contribution of inferences and assumptions to 
sensing even simple makes the distinction between concrete and ab-
stract objects difficult and perhaps impossible. Fourthly, perceptions 
are not explanations, but concepts can be explanatory. Scientific hy-
potheses are closely linked to explanation. Perceptions have tar less 
explanatory power, but might have some. Fifthly, perception includes 
awareness, and the physical sciences exclude it. 

This is striking difference between hypotheses of science and percep-
tion. Sensations are involved in perception, but awareness, or con-
sciousness has no place in the hypotheses of physics. Much of human 
behaviour controlled by perception can occur without awareness: 
consciousness is seldom it ever necessary. There are marked simi-
larities and important identities between hypotheses of science and 
perceptions, however the differences are extremely interesting. It 
may be that developments in artificial intelligence might provide new 
conceptions. In a way, perceptions are like hypotheses, conclusions 
of unconscious, and inductive inferences, so, the concept of the nor-

28 



THE COGNITIVE M IND A N D PERCEPTUAL PROCESSES 

mal meaning of frequently repeated perceptions can come about with 
immutable certainty, lightning speed and without any meditation. By 
frequent repetition of similar experiences one can attain continually 
recurring connections between very different perceptions. Meanings 
can be built up inductively, f rom many different sources, and both 
for language, and for perceptions. In this process, our ideas of the 
physical form of objects happen inductively, by combining visual ex-
periences from different viewpoints. At any given moment on sees 
the world f rom one viewpoint, and from one angle. In that sense 
each shot on the screen corresponds to a glance, but the succession 
of shots is very unlike a succession of glances. The human eye oper-
ates on very different mental principles like a camera, and our glances 
shift to focuses of attention within a vaster field of peripheral vision, 
and this field constantly interrelates the glances within it at the same 
time as our short- term memory co-ordinates the series of glances in 
a serial, and on-going way. 

The perception as a whole is based on manv different systems, which 
are partly independent modular systems. As mentioned before, per-
ception includes three basic forms and systems: direct perception, 
interpersonal perception, and representation. There exists also many 
other modular systems like memory system, motoric control system, 
and the system of writing, which are in collaboration with each oth-
ers, and that's why quite hard to separate. For example, direct per-
ception is only one form or system of perception, and it is innately 
prepared, and concerned with pariental pathway.64 In direct percep-
tion the spectator is active, and can get the kinetic depth effect. In 
visual experience, depth effects are created by the nervous system 
and the mind.1,5 Many cognitive functions are dependable on mental 
representations: we have to identify targets through the information 
stored in our memory. This kind ot recognition might change f rom 
very simple cases into very complex ones. In art one example ot a 
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complex one would be like recognition of a Rembrandt painting. 
Recognition is always determined by the past: to recognize some-
thing we have to notice the similarities between the actual informa-
tion, and the information of some earlier moments. The effect ot the 
past into cognitive processes is a very complicated issue, which can't 
be explained just through information storage. In learning there is 
an interaction between experience and earlier understanding. The 
recognition of single objects depends usually on the perception of 
certain characteristics, and textures. In everyday experience, all these 
three forms and systems of perception will function smoothly to-

PERCEIVING OBJECTS AND ART 

The different theories, and scientific approaches to perception have 
open up horizons in this field. A broader view of perception can see 
these different approaches as complements of each other, and help 
us with a better understanding of the whole process. The perceptual 
laws and other gestalt psychological principles can help and guide 
us how to organize perceptions into unified patterns and objects. 
The perceptual laws describe the effects of certain innate, and very 
early learned schemes into the organization of perception. Gestalt 
psychologist thought that these organizing principles have a physi-
ological basis, and so they would be innate ways of organizing percep-
tion. If we think that there are innate and learned schemes, we can 
see the unification of many perceptions, although our experiences 
and interpretations of them might be very different, but still in the 
background there is a common information, which has been picked 
from the same targets. 

The innate psychological schemes seem to be sometimes flexible. In 
the studies concerning many sided and complex image interpreta-
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