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Abstract 1.0

EDIuniquEYE displays certain aspects of the relation between human beings and their environment.
Psychological and Physiological aspects are outlined, regarding our perception and cognitive system.
Special emphasis is given to the description of endogenous as well as of exogenous factors affecting the
way environment is perceived by individual persons. Physiologists use the terms sensation and perception
to describe two different worlds that we experience in our everyday-life. Sensation refers to the
experiences that physical stimuli (e.g. light-sound) incite organs such as the eye and ear. Perception refers
to the way in which incoming sensory information is organised and interpreted in order to enable us to form
inner representations of the external world. As Gregory states in his study Eye and Brain “perception is not
determined simply by stimulus patterns; rather it is a dynamic searching for the best interpretation of the
available data ... perception involves going beyond the immediately given evidence of the senses”.* What
is the structure that defines our perception system? How is the sensory information transformed in our
mind in order to structure a solid representation of our environment? The research explores aspects of
psychology and cognition giving emphasis to the terms of cognitive and mental maps.

The research is accompanied with the analysis of data that have been collected in Edinburgh during the
summer 2004. 14 persons participated in the research. The actual collected data refer to mental maps of a
circular trip related to the University of Edinburgh and gave an insight into the differences in the perception
of the same environment and the completeness or incompleteness of each person’s subjective cognitive
map. The differences of cognition that were observed are analyzed and discussed in the light of the

relevant theories and literature information.

! Gregory, Richard. L. (1976). Eye and Brain — The Psychology of Seeing, New York: World University Library



The collected data was further manipulated in a digital format in order to give an outline concerning the
way that this kind of cognitive data can be presented in a digital format. The digital part of the project
allowed an interesting form of virtual encounter with our analysis and therefore interpretation of the
collected data. A three dimensional environment retrieving information from the collected two dimensional
and written data is linked together at some points and to other parts focusing on specific characteristics of

single data. Navigation aspects and possibilities are also explored.
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Introduction 1.0

The ancient theory of eidola, which supposed that faint copies of objects can enter the mind directly, must
be rejected. Whatever we know about reality has been mediated, not only by our organs of sense but by

complex systems that interpret and reinterpret sensory information.?

Throughout centuries, philosophers have been attempting to explain the human mind and were concerned
about the issue of how we perceive the world. Rationalists, for example, say that our knowledge of the
world is acquired by the use of reason, and that sensory input is inherently unreliable, more a source of
error than knowledge. Whereas the Empiricists insist that information about the world external to ourselves
can come to us only through our senses. The mind then has the crucial work to do in appraising and
organizing this information, and drawing inferences from it, and connecting it with other things.

A more or less similar view is expressed by Gregory in his study "Eye and Brain" who states that
“perception” is not determined simply by stimulus patterns; rather it is a dynamic searching for the best
interpretation of the available data ... perception involves going beyond the immediately given evidence of
the senses”. It is therefore reasonable to expect that environment or physical phenomena in a broader
sense will be perceived in substantially different ways depending not only on the sharpness of the sensory
system of the observer but also on his cultural background and eventually on interactions of the individual
with environmental conditions. Psychological and Physiological aspects, regarding our perception and

cognitive system seem to be of particular importance.

2 Ulric Neisser, Cognitive Psychology, 1967



Our project "EDluniquEYE" is going to focus on how we perceive our environment and which parts of our
bodies are involved. The study needs to and will explore aspects of psychology and cognition giving
emphasis to the terms of cognitive and mental maps often employed in presentations of passed events or
restoration projects.

So far maybe the approach to the perception and cognition problems has been rather stochastic and the
views put forward are rarely tested in real world situations. Therefore perception and cognition data need
to be acquired and analyzed and interpreted. The data will refer to mental maps of a certain area related to
the University of Edinburgh. A strong emphasis will be laid on the differences between the world we
perceive as our world and the “real” world, which will be attempted to be elucidated involving the data

which has been collected.

An additional target of the research is to give an outline concerning the way that these cognitive data can

be further manipulated and presented in a digital format.

Figure 3.1 The reach of the senses

Hearing

Source: Skurnik and George (1967, 14)



Perception 111.0

Experiencing the world, colours, objects, sounds, smells, myriads of sensory information close over us, so,
one might think that nothing much is going on in the brain. The ancient Greeks gave serious consideration to
perception two and a half thousand years ago, and firstly realized that the eyes cannot see and the ears
cannot hear without internal representations, which are now known to be located in the brain. ® Our bodies
are equipped with myriads of sensors in order to detect sights, sounds, smells and physical contact.
Billions of neurons are processing sensory information and delivering what they find to the higher centers
in the brain. How do those sensory systems identify what is in the outside world? What is perception? A lot
of things have been said and written about perception. According to Roth, perception is the means by
which information acquired from environment via the sense organs is transformed into experience of

objects, events, sounds, tastes etc.’

A lot of theories exist about perception (which a lot of times contradict). Is the way we perceive largely the
result of learning and experience (empiricism) or is it essentially an innate ability, requiring little if any
learning (nativism)? Is perception the end result of a process which begins with sensory stimulation but
which also involves making inferences about what things are like, so that we perceive them indirectly
(‘Top-down processing’)? Is our awareness of the world essentially determined by the sensory information
presented to our senses (‘Bottom up processing’)? It is beyond the scope of this research to analytically
present the above mentioned theories. Some aspects will be introduced in the form of a presentation,

providing a first insight upon a very vast subject.

¥ Sensation and Perception, introduction Edited by Richard L. Gregory and Andrew M. Colman
* Roth | (1986) An introduction to object perception. In Roth | and Frisby JP (eds) Perception and Representation. Milton Keynes:
Open University



Visual Perception 1l .1

When we open our eyes, colours and objects appear immediately without any effort, so one might think that
visual perception is simply mirroring the external world. In the perspective of a small throwback as far as
visual perception is concerned, it is worth mentioning that Descartes was the first one who brought sight
inside the eye. Before this historical point, sight was considered to take place outsight of the eye.
According to Plato both our eyes and the objects were sending “light”; when the light of the object was
reaching the light of the object the perception of the object was accomplished.5 According to Descartes the
vision of luminous flux is replaced by the vision of the mirage.6 But how do we perceive what we see? At
this point a small presentation will be attempted on visual perception, an immense subject that is

considered a research field of psychologists and physiologists.

Gestalt psychology and visual perception .1

Some of the principles in the explanation of visual perception were firstly introduced by a German school
of “psychological thought” that was called Gestalt psychologists. In 1890 Ehrenfels, a German philosopher
claimed that many groups of stimuli acquire a pattern quality which is over and above the sum of their

parts. A square for example is more than a simple assembly of lines- it has “squareness”. Ehrenfels called

) L] or unform qualitme'

this property “"Gestalt qualitat

® 3. Ramfos, The mythology of vision, pg23
® S. Ramfos, The mythology of vision, pg9
" Richard Cross & Rob Mclveen, Cognitive psychology, pg4



According to Gestalt psychologists we tend to organise objects into units, according to a set of
organisational principles that are largely innately determined (nativism).8 “The basic thesis of gestalt theory
might be formulated in the following phrase: “there are contexts in which what is happening in the whole
cannot be deduced from the characteristics of the separate pieces, but conversely; what happens to a part
of the whole is, in clearcut cases, determined by the laws of the inner structure of its whole,"” expressed by
Max Wertheimer who worked on the fundamental ideas of Gestalt theory and decisive experiments on

Gestalt laws along with Wolfgang Kéhler and Kurt Koffka.

The Gestalt principles are ; the principle of figure and ground organisation, the principle of proximity, the
principle of similarity, the principle of good continuation, the principle of closure, the principle of part and
whole relationship and the principle of simplicity. 10

Figure and Ground: We tend to organize our perceptions by distinguishing between a figure and a
background

Proximity: Elements which appear close together - in space or time - tend to be perceived together.
Similarity: Elements that look alike tend to be grouped together.

Good Continuation: We tend to perceive things in good form.
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R. Cross & R. Mclveen, Cognitive Psychology

& John R. Anderson, Cognitive psychology and its implications pg 47

° Willis D. Ellis, "Source Book of Gestalt Psychology,” New York: Harcourt, Brace and Co, 1938.

“Benjafield, John G., (1996). The developmental point of view. A history of psychology (pp.171-193). Needham Heights, MA:
Simon & Schuster Company. Pg 175




FoRiINsTaNcEtHISSEnTeNcEiShArDtOreaD, The reasons for the difficulty are that Gestalt principle of
similarity makes it difficult to see adjacent letters of different case together and that by removing the space

between words the proximity and good continuation form have been eliminated.™

Closure: Closed figures are more easily perceived than open or incomplete ones, we tend to close
incomplete figures
Part and whole relationship: The whole is more important than the parts.

Simplicity: Elements will be organised to the simplest form.

Gestalt psychology has set the foundation, providing a comprehensive account in understanding
perceptual process, nevertheless the various laws mentioned above are often seen as merely descriptive
and often imprecise...for example, Gestalt laws place great emphasis on single objects and not on whole

scenes where single objects are parts.

Pattern recognition-object recognition .1

Up to now, with the Gestalt principles, the elements of the visual world are organised into objects. But at
this point we cannot see the world yet. The objects have to be identified. What do we see? This is the task
of pattern and object recognition.12 Pattern and object recognition are one of the most crucial functions of
visual perception. The template matching theory of perception assumes that a retinal image of an object is
faithfully transmitted to the brain and that an attempt is made to compare it directly to various stored
patterns. Because template theory involves exact correspondence between a template and a stimulus, it is

not very flexible in recognition.

™ John R. Anderson, Cognitive psychology and its implications pg 48
'2 John R. Anderson, Cognitive psychology and its implications pg 49



Due to this reason, psychologists proposed that pattern recognition occurs through feature analysis.
According to feature theories, rather than whole objects or prototypes, prominent features of objects are
used to categorize new objects.™ (‘empiricism’) For example when we see an A, the critical information for
this feature is that it consists of three lines two diagonal and one horizontal at certain positions relative one

to the other. Using this information we can identify-recognise an A like this or an A or any A.

For object recognition Biederman proposed the recognition by components theory. According to
Biederman, we use a limited number of simple geometric primitives, that he calls geons (geons could be
arcs, wedges, spheres, cylinders and blocks). Geons may be applied to all complex shapes.** Upon his
theory the object is segmented into the set of basic sub-objects. Having identified the pieces out of which
the object is composed and their configuration, one recognises the object as the pattern composed from
these pieces. Biederman claims that as the approximately 500,000 words in English all consist of different
combinations of only 26 letters so do objects consist of approximately 36 basic shapes or components.
Depending on the relation of the object to the observer an object could be identified even if some sub-

objects were missing or if the object is transformed. (Photo object-recognition)

Geons
Biederman,
Recognition by ComponentsTheory

- 4 = o [ P
3 4 —_ { e — : - Foa
[ B P ] Yl I 121 ! 4, d
| | A » 2% =t <l | ] |
I'-. ./' R ¥ \/ .--""---.____ /-' N a1 K]

2 Gibson, E. J. (1969). Principles of perceptual learning and development. New York: Appleton-Century-Crofts
! Richard Cross & Rob Mclveen, Cognitive psychology, pgl3



Object constancy Il . |

Sometimes it happens that we recognise objects even though they have been seen from unusual
perspectives. This process of recognition is called object constancy. In 1982, before Biederman'’s theory of
object recognition was formulated, David Marr claimed that objects are composed of cylindrical shapes.
The features of an object according to him are organized around the principal axis of those cylindrical
shapes. Marr claimed that the principal axis has the property of invariance. This means that the axis is
always used as a recognition property regardless of viewpoint. The principal axis serves as a basis for

object constancy.

Generally object constancy refers to the ability to recognise an object as unchanging despite changes in its
size, shape, location, brightness and colour®®. Sometimes, perceptual constancy is interfered with
familiarity and illusions. lllusions will be further analysed in the process. Let's say some things about
familiarity. For example when we are in the roof of a building and we watch down we see the world as
being really small. Despite the fact that we know that we see cars and people moving we see them more

like ants. That occurs because we are not familiar seeing cars or people, that way.

Depth perception 1l .1
After the visual system has identified the objects in the environment, a great deal of information processing
must still be performed before the visual system is able to perceive the world. One major fact to decide is
where those objects in space are. One of the greatest problems is that the information that is laid out on
the retina of our eyes is inherently two-dimensional, while we need to construct a three-dimensional

representation of the world.

!5 Richard Cross & Rob Mclveen, Cognitive psychology, pgl7



The ability to see objects in three dimensions is called depth perception and allows us to estimate their
distance from us. '® The fact that our eyes are nearly three inches apart means, that each retina receives a
slightly different two-dimensional image of the world. The amount of retina disparity (the difference
between the two images) detected by the brain gives us an important clue to distance. So, the two images
are combined by the brain in a process called stereopsis which enables the brain to put the two images
together and finally allows us to experience one three dimensional sensation rather than two different
images."” Three-dimensional glasses are based on this fact; different light information reaches the two

eyes, and the synthesis of the two images produces a three- dimensional sensation.

The retina disparity of objects that are close to our eyes is significant, that means that the image that each
eye receives is much different than the other, whereas, at greater distances the eye receives a very similar
retinal image. The cues that are used to transform the two dimensional retinal images into a three
dimensional perception that involve both of the eyes and their working together are called binocular depth
cues, whereas, the cues that involve each eye separately are called monocular depth cues™. So, based
on what is mentioned above, monocular cues are important for judging objects at greater distances,

whereas binocular cues for judging objects that are close to us.

Monocular depth cues are the relative size, overlap/superimposition, relative height, texture gradient, linear
perspective, shadowing, relatively brightness and motion parallax.19 Where as, binocular depth cues are
the retinal disparity we mentioned above and the eye convergence (this refers to the process by which the
eyes point more and more inward as an object comes closer; and that way we realise the distance of the
object from uszo). For example, about texture gradient, elements tend to appear more closely packed

together as the distance from the viewer increases; this way the viewer realizes the distance that he has

®30hn R. Anderson, Cognitive psychology and its implications pg 45
7 Richard Cross & Rob Mclveen Cognitive psychology, , pg6

'® John R. Anderson, Cognitive psychology and its implications pg 47
¥ Richard Cross & Rob Mclveen, Cognitive psychology, pgl6

% Richard Cross & Rob Mclveen, Cognitive psychology, pg6



from the objects that he sees. #* It is worth mentioning that a lot of our interviewers mention the texture of
the pavement in order to describe a specific environment, whereas others use the sequence of textures in
order to present their movement in the space. A lot of them also refer to the height of the “elements” that

they see. Further we will see that the interviewers described these features both verbally and in sketch

form.

QA L)
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Up to this point the depth cues which are used by the brain in order to construct a three dimensional
environment have been mentioned. The question of the process which the brain follows using the

incoming information to experience a three dimensional experience is raised.

2 John R. Anderson, Cognitive psychology and its implications pg 45



Marr's computational theory of perception, which was formulated in 1982, bases visual perception in four

stages. These stages are:

1. Image: this represents the intensity of light at each point in the
retinal image, so as to discover regions in the image and their
boundaries. Regions and boundaries are part of images, so this
represents the starting point of seeing.22

2. Primal sketch: A visual scene is represented in terms of its
fundamental perceptual elements such as edges and bars whose
attributes such as length and orientation are also represented.
These elements may also be grouped into features such as
conjunction between two lines of differing orientation.

3. 2 % D sketch: Information such as depth cues, figure ground
discrimination and surface texture are added. At this point the
representation of the stimulus is still viewer centred in that the
nature of the internal representation is still determined by the
observer’s viewpoint.

4. 3D sketch: An object-centred representation of the object is
established. This can be defined as a representation of the object
that is independent of the specific viewpoint. At this stage, a full
structural description of the object becomes available. Thus, even
though many important features of an object might be obscured in
the current viewpoint (e.g. by the interposition of another object),
achievement of the 3D sketch means that our full knowledge

about the visual characteristics of the object becomes available.

2 Richard Cross & Rob Mclveen, Cognitive psychology, pg28



The Perception of Movement .1

Up to this point, we have analysed the way that we see elements, we form them into objects, associate
them and perceive what we see. But yet, we cannot perceive the world. The perception of movement is yet
to be accomplished. It is worth mentioning that detection of movement is essential to survival for every
living species; since moving objects are likely to be either dangerous or potential food! So, appropriate and
quick action is demanded. Even organisms without vision usually have sensors to detect movement. Some
other species though, like frogs, cannot even see an object unless it is moving. If a dead fly is hanged
motionless in front of a starving frog, the frog cannot sense his potential meal. Where as for the frogs, the
detection of movement is taking place through their eyes-retina, the retina of humans and other primates

cannot detect movement.

Around 1975, Secular proposed that “... during evolution, motion perception was probably shaped by
selective pressures that were stronger and more direct than those shaping other aspects of vision. . . As a
result of such selective pressures, our visual systems contain separate neural mechanisms, “motion

detectors” specialized for the analysis of motion..."”®

So even though we feel that we “see-experience”
motion, it seems that we apparently don't. Howard Hughes Medical Centre has reported a strange case of
blindness to motion, that emphasizes Secular’'s point. The patient had great difficulty pouring coffee into a
cup. She could clearly see the cup's shape, colour, and position on the table, she told her doctor. She was
able to pour the coffee from the pot but she could not see its motion. So the coffee would rise in the cup
and spill over the sides. The woman's rare motion blindness resulted from a stroke that damaged the

selected areas of her brain that are responsible for motion detection.

% sekuler.R 1975, “Visual motion perception”, in Carterette.C and Freeman. MP (eds), Handbook of Perception (Vol. 5), Academic,
New York pp385-430



As we have already pointed out motion perception is really important. Motion perception, enables us to
derive the third dimension (as we have mentioned in depth perception with motion parallax), distinguish
figure from ground, ascertain information about our own movement, and perceive moving objects.24 So,

the cortical “motion detector” that is located in the head responds to changes and we perceive motion.

Do “eye” see motion?

We see a sequence of different
images that our brain synthesizes and
we experience; ..."movement”

Edgerton. Photograph in movement , Player of tennis, 1939

But in practice movement perception is a far more complicated procedure, since the image of an object
can move across the retina for a variety of reasons. For example, an object might move past a stationary
eye; or the observer might follow the object with his eyes (in which case the object is effectively stationary
with respect to the eye, and it is the background which is apparently "moving"). When both the observer
and the object are moving simultaneously, things become even more complicated. Perception of object
movement is also facilitated by taking into account the fact that generally objects (which are small) move in

relation to their background (which is larger).

* Nakayama K 1985 ‘Biological image motion processing: a review' Vision research (252) 5 pp625-660



Consequently, one can compare the movement of the background to that of the moving object, to obtain a
true assessment of the object's actual movement. Experiments have shown that an object which moves is

much more easily discriminated visually from its background than one that doesn't. 2,

Sometimes, (that occurs especially when people experience movement in virtual worlds), through
movement people feel disturbed and it is likely that this feeling can lead to nausea.”® Motion sickness or,
more correctly, motion maladaptation syndrome is a condition that occurs when people (as well as fish and
other animals) are exposed to real or apparent motion stimuli to which they are unfamiliar and hence
unadapted.”’ That leads us to another remark. People tend to perceive movement better which they

expect to experience. As we will describe in a following chapter, a lot of the interviewers remarked that

they expected movement to occur.

Forum Barcelona 2004 Cities, Corners

It is worth mentioning an art exhibition in Barcelona; the main theme of the installation was based on the
surprise that the moving caused. The exhibition was called “cities, corners” and took place in forum,
Barcelona, 2004. One part of the exhibition was an installation with several detached screens in the space.

The visitor could sit in a shuttle formulated in front of the screens or walk among the screens.

% Gibson. J, The ecological approach to visual perception, pg186

% Although first documentary evidence of this condition can be found in ancient Greek literature (nausea comes from the Greek naus,
meaning ship, and nauxia, meaning sea-sickness), it is believed that man has experienced motion sickness since the first use of
transport, Reason J.T., and Brand J.J. (1975) Motion Sickness. Academic Press, London

" Benson A.J. (1984) Motion Sickness. In: Vertigo (Eds. Dix M.R., Hood J.D.) Chichester: J. Wiley & Sons pp391-426



Watching the scenes projected produced a very peculiar feeling to the observers. The reason, according to
personal view, was based on the fact that the motion of a scene was continuing from one screen to
another. Most of the visitors were totally surprised. While in the beginning they focused on one projection -
motion detection was occurring to the second as well. Most of the observers complained of feeling

disturbed - it was difficult to synthesize the detached “moving” story.

As we have said experiments have shown that we tend to detect small objects that move more easily.
Based on this observation, sometimes the system of motion detection can be fooled, and we perceive a
motion that doesn’t exist; as in induced motion illusions (that were first investigated by K .Duncker), where
movement of the surroundings gives rise to perceived movement of a small object which is in fact

stationary. 2

lllusions 1l .1
As we mentioned above sometimes it occurs that we perceive an illusionary motion; generally speaking,
sometimes it happens that our perceptions misrepresent the things we see. When our perception of an
object does not agree with the physical characteristics of the object, we have experienced an illusion.?
Some illusions are due to the physical distortion of stimuli (physical illusion) whereas others are due to our
misperception of stimuli (perceptual illusion) (Coren and Girgus, 1978). For example, a physical illusion is
the bent appearance of a pen in the water, for the water acts like a prism. Whereas, perceptual illusions
happen when a stimulus contains misleading cues that cause us to create perceptions that are inaccurate

or impossible. Fodor and Pylyshyn (1981) distinguish between seeing and seeing as.

¢ R F TR T

Is he length of the line consistent

2 W. H. Ellis, Source book of Gestalt Psychology, Routledge/Harcourt Brace, 1938, pgl8
» Richard Cross & Rob Mclveen, Cognitive psychology , pg8



They claim “what you see when you see a thing, depends on what the thing you see is. But what you see

the thing as, depends upon what you know about what you are seeing”.

Visual and Spatial Imagery .1

Up to this point we have been analysing the process of visual perception; the way that we understand the
images that we see in our everyday life. Sometimes though it happens that when we are thinking about a
scene or an object that is no longer present, we experience an image of that scene or object. These
representations are typically referred to as mental images. Most people have experienced a "mental
image". Try for example, counting the number of doors in your house. It is most likely, that you will form a
visual image of each room of your house in order to count the doors. People often refer to mental images

as seeing it in their mind’s eye.

B (e B (o ) (e

Mental Rotation of objects is a topic within visual imagery that has been examined by many researchers.
Among the most influential researches on mental images is the long series of experiments on mental
rotation performed by Roger Shepard and his colleagues.30 Subjects were presented with pairs of two-
dimensional representations of three dimensional objects and were asked whether the objects were

identical despite their orientation.

% Cooper, L. A. & Shepard, R. N. (1973). Chronometric studies of the rotation of mental images. In W.G. Chase (Ed.), Visual
information
processing (pp. 75-176). New York: Academic Press.



The studies found, that people took longer to make their judgments as the angular disparity between the
two images increased. For example, the image that needed to be rotated 120 degrees took longer to judge
than the image that needed 60 degrees of rotation. It is concluded that, whatever the actual mental
process is, mental rotation appears to be analogous to physical rotation.

One other important function of visual imagery is the reasoning of the spatial structure of our environment.
The imaginal representations that we have of our world are often referred to as cognitive mapssl. We will

refer to this subject in more details further on.

% John R. Anderson, Cognitive psychology and its implications pg 124



Perception of sound and smell in coherence with mem ory .l

Gillian Rose states that our images of our environment are not just built up from our visual perceptions.
Our knowledge further derives from our perceptions through our senses such as taste, touch, smell and
hearing. The following paragraphs refer to our perception of smells and sounds in connection with our
memory, for the reason that they are considered more important and crucial in understanding and

deciphering the test people’s data.

The Perception of Smell m.n

‘When nothing else subsists from the past, after the people are dead, after the things are
broken and scattered, the smell and taste of things remain poised a long time, like souls

bearing resiliently, on tiny and almost impalpable drops of their essence, the immense

edifice of memory.”*?

Since humans see the world largely through eyes and ears, the sense of smell is often neglected. But the
strength of a smell can occur to us in sporadic ways. In “The Remembrance of Things Past”, French
novelist Marcel Proust described what happened to him after drinking a spoonful of tea in which he had
soaked a piece of madeleine, a type of cake: ‘No sooner had the warm liquid mixed with the crumbs
touched my palate than a shudder ran through my whole body, and | stopped, intent upon the
extraordinary thing that was happening to me. An exquisite pleasure had invaded my senses...with no
suggestion of its origin... Suddenly the memory revealed itself. The taste was of a little piece of madeleine
which on Sunday mornings ...my aunt Leonie used to give me, dipping it first in her own cup of
tea...Immediately the old gray house on the street, where her room was, rose up like a stage set...and the
entire town, its people and houses, gardens, church, and surroundings, taking shape and solidity, sprang

into being from my cup of tea.

% Marcel Proust, The Remembrance of Things Past



Just seeing the Madeleine had not brought back these memories, Proust noted. He needed to taste and

smell it.*

Researchers call this phenomenon episodical or autobiographical memory. Just recently British
researchers have been able to take a glance into "the world of the secrets within our memory”, published
in the magazine ‘Neuron’. They asked twenty people to take part in a test in which each one spend some

time in the magnetic resonance imaging scanner to enable the scientists to ‘see’ their brains activity.

Jay Gottfried from University College in London confronted the test persons with a pleasant smell - like
rose water - for ten seconds. Following the smell, they were exposed to different images, for example: a
helmet, a ball and a wooden chest. Within the next seconds they were asked to make up a little story
connecting, for example, the helmet with the smell of the rose essence. One test person came up with the
following story: he thought of himself playing rugby in the garden, wearing a helmet and eventually falling
into a rose bush. Throughout the test the test people were challenged with various images and were asked
to make up different stories. After seeing 130 different images and being exposed to nine varying smells,
the memory test began. Gottfried shuffled the previously presented images with new ones. The test people

were asked to identify the ones which appeared familiar to them.

The surprising result was that whenever a test person recognized an image, parts of the brain became
visual on the screens which represent smells even though no smells were existent at that time. This new
study introduces the possibility that within a certain part of the brain, which was thought to act merely as a
rejoining station involving nerve cells between the nose and the cerebrum, smells and perhaps taste
sensations are represented. These can be retrieved again during an episodical memory which occurs at
any later time. These results correlate with the present theories of the memory, stating that experiences,

like the smell of a rose, are memorized as an intricate memory package.*

% FAS Frankfurter Allgemeine Sonntagszeitung



The Perception of Sound 1ll. I

Thomas Wolfe writes about a similar experience to that of Marcel Proust. In his case the noise of a
homeward bound train triggers a string of recollections, which are synthesized into a sound and visual

portrait of the man’s home.*

“All through the ghostly stiliness of the land, the train made on forever its tremendous noise, fused of a
thousand sounds, and they called back to him forgotten memories: old songs, old - faces, old memories,
and all strange, wordless, and unspoken things men know and live and feel, and never find a language for
-the legend of dark time, the sad brevity of their days, the unknowable but haunting miracle of life itself. He
heard again, as he had heard throughout his childhood, the pounding wheel, the tolling bell, the
whistlewail, and he remembered how these sounds, coming to him from the river's edge in the little town of
his boyhood, had always evoked for him their tongueless prophecy of wild and secret joy, their glorious

promises of new lands, morning, and a shining city.”

In the previous examples we have been introducing situations in which a sensual stimulus evokes a
certain memory. When asking the test persons to define a certain smell to different stages of their path
leading from A to L (or L to A), they are experiencing it through subjective mental images. Instead of
having a certain sense trigger the memory of an event in our mind, is it possible that certain mental images

can trigger a specific smell or sound?

* Maps in Minds, Downs & Stea, Chapter 1, Senses of Place



Perception of time . i
In the previous sections different perceptions involving our senses in understanding our environment have
been examined. There are further fields which are undeclared and have not been deciphered but have a
great influence on our perception of the environment - our perception of time and space.
For Emmanuel Kant time and space constitutes the basic form of proctorship. Time and space are
connected to the a priori function of perception and consist of two basic terms of human oversight.
Therefore time and space are not notions but semantic representations; morphs of proctorship. Further,
time and space are self-existent; even if everything is detached from them they will still exist. Space is

based on the external experience whereas time is based on an internal.

What is time? 1l . 1ll

Time does not move or pass, for all movement and passage is in space and takes time, but time itself is
not in space and does not take time to elapse. Time, therefore, cannot be a moving image nor a process of
actualization, for the movement and the process are in time and cannot be of it. Yet even this manner of
speaking is metaphorical for time is not a container of events, it would be more plausible, but no less false

to, think of space as the respectable in which events took place.*

The previous ‘explanation of time’ by the philosopher Harris does not refer to what time ‘really is’ but rather
approaches the definition from the opposite direction in ruling out what time ‘is not’.
This suggests that we do have an intuitive knowledge of what time is, but that it seems impossible for us to

draw up a list of attributes that belong exclusively to time. ‘Time’ must ultimately be taken as indefinable. s

% E_.E. Harris, Time and Eternity, Review of Metaphysiks, 29 (1976) p. 465
%7 3.D. Kramer, The Time of Music, pp. 5-9



M. Toda comments on the approach to define the term ‘time’ the following way: It is a fool to errand to try
to “define” time. Defining a notion is to find for it an equivalent ideational construct made of some other,
usually more primitive, notion. The prerequisite for a successful definition, however, is that every aspect of
the target notion is represented by some of the component notions used for the definition. Any attempt at
defining time, therefore, is bound to be ridiculous, as there is nothing in this world that even remotely

resembles time. *®

Without possibly being able to define time, but being aware of time passing and our temporal experiences,

we will move on to gain a deeper insight into our perception of time.

How do we perceive time? (.

Does it make sense saying that we could see, taste or smell time passing? If not in terms of the use of our
senses, how do we understand and recognize that time is passing?

If we were to relinquish our senses, we would still be able to comprehend a movement in time, just “by our
changing patterns of our thoughts. Do we inhabit a separate mode which is in charge for time perception?

Or perhaps, as seems more likely, we notice time through perceptions of other things. But how?"**

Ernst Péppel introduced a number of elementary time experiences such as duration, non-simultaneity,
order, past and present, and change. To explain the various kinds of temporal experiences would exceed
the purpose of this section - that is to introduce a further feature of our intricate system of perceptions
dealing with the understanding of our environment. This might have further relevance when examining and

evaluating the data which has been collected — therefore focus will be laid on the field of duration.

% M.Toda, ‘The Boundaries of the Notion of Time’, in The Study of Time , vol.3, pp. 371-72
% http://plato.stanford.edu/entries/time-experience/



Duration I . 1l

Duration is, as it were, the measure of succession, the value of the interval.*

In the autobiographical “Confessions of St. Augustine” (354 AD), there is a long passage which deals with
the exploration of time in which he states that when we say that an event or interval of time is short or long,
what is it that is being described as of short or long duration? It cannot be what is past, since that has
ceased to be, and what is non-existent cannot presently have any properties, such as being long. But
neither can it be what is present, for the present has no duration. While an event is still going on, its
duration cannot be assessed.*

In conclusion this would mean that we perceive time by comparing one moment to another.

Is this theory true? Or do we perhaps have some kind of sense to which duration is an adequate stimulus?
Let one sit with closed eyes and, abstracting entirely from the outer world, attend exclusively to the
passage of time, like one who wakes, as the poet says, ‘to hear time flowing in the middle of the night, and
all things moving to a day of doom.” There seems under such circumstances as these, no variety in the
material content of our thought, and what we notice appears, if anything, to be the pure series of durations
budding, as it were, and growing beneath our ingrown gaze. Is this really so or not? This question is
important, for, if the experience be what it roughly seems, we have a sort of special sense for pure time
[...]; while if it be an illusion, it must be that our perception of time’s flight, in the experience quoted, is due
to the *filling’ of the time, and our memory of a content which it had a moment previous, and which we feel

to agree or disagree with its content now.*?

“° Delacroix, La conscience du temps, 1936, p.306
“"http://plato.stanford.edu/entries/time-experience/
“2 William James, The principle of Psychology, 1890 Chapter XV



We can no more intuit a duration than we can intuit an extension, devoid of all sensible content.*®

Outwardly we might not be exposed to distinct impression, but inwardly we are always immersed in
rhythms of vital bodily characteristics such as heart beating, breathing and images or voices, any kinds of
stimuli that pass through our mind in this period. The successions of these rhythmic perceptions make us

experience a ‘flow in time’.

Awareness of change is thus the condition on which our perception of time’s flow depends. There must be
some concrete sort — an outward or inward sensible series, or a process of attention or volition.**

For example, when a person rings a bell he perceives a particular sound it makes. After a few minutes
he/she undergoes the same procedure and is aware of the second sound. The person perceives and
understands that there is an interval between the first and the second ringing of the bell. This interval is

considered ‘time’.

All this would not be possible without memory. When hearing the second sound, which occurs at present,

the mind is able to perceive the sensation of time because it retrieves information -the first sound- stored in

the mind as a past event.

What would it be like if the mind lacked the preponderant function in our
perception of time, the ‘memory’? Perhaps we would perceive the world as
a necklace of beads. There exists some kind of temporal order, because
they are lined up, and they are connected by a piece of thread which keeps

them in position, but all these connections and beads would be transparent

to us as soon as they pass the state of ‘being present’ without memory.
Every bead resembles an event, which exists merely in seclusion and has no relevance for further

changes in the present.

“® http://psychoclassics.york.ca/James/Principles/prin15.html
“william James, Journal of speculative Philosophy, 1887



We do not perceive time as such, but we perceive changes in our environment, a succession of various

stimuli to our senses which enable us to experience the temporal sensation of time.

What influences or deceives our perception of time?

Observing life from a temporal perspective, different stages seem to pass more slowly whereas others
seem to speed up. A weekend in childhood appears to be much longer compared to a weekend today.
What makes us perceive time more slowly or makes it speed up? Does our activity, our busyness affect
our sense of time? What about our bodily constitution or cultural heritage? Can noise, sounds or music

influence our perception of time?

Busyness Il . Il

Einstein was once asked what time was. In a very short answer he replied that time is what the clock
measures. A theory entitled ‘Idle’ examines the event of “clockwatching” in which busy peoples perception
of time is compared to idle peoples perception, measured by their glances at a clock over a certain amount
of time.

Assuming a busy person spends 90% of his time devoted to work and only 10% to idle and assuming that
this idle time alternates evenly with busy time, then every one idle minute is experienced every ten
minutes. A second person is only 60% busy of his time and 40% idle, then a minute of idle time is
experienced every three minutes. Assuming that both people glance at the clock once during their idle
time, the busy person will perceive that the time has advanced ten minutes and the idler person will find
that the clock will only have advanced three minutes. Time can seem to be passing faster and slower as it

‘actually’ is.*

“® http://www.idlex.freeserve.co.uk/idle/evolution/numan/other/time.html



Taking these thoughts into consideration, a person who has spent his life staying busy and experiencing a
variety of stages full of differing events and passages will perceive life as passing very rapidly; scenes
sometimes passing so quickly that one has trouble keeping up. How is it that people at an old person’s
funeral, when the earthly procession comes to an end, talk of the ‘right time’ or a ‘good time’ to leave,
since he/she has had a “long” life. This does not make sense considering the discussion above. What
does the term ‘long’ express in this context? Is it perhaps a measurement in years, or our perception of a
certain configuration of numbers leading to a conclusion concerning ‘length of time’? Perhaps ‘length’ is

equivalent to a ‘fulfilled’ life?

Thomas Mann deals with many ideas of time. In his book The Magic Mountain he raises a discussion on
the topic that our perception of life time being ‘short’ or ‘long’ can not be generalized in terms of busyness
and monotony.

“Many false perceptions are held concerning the nature of tedium. In general it is thought that the
interestingness and novelty of the time-content are what “makes the time pass”; that is to say shorten it;
whereas monotony and emptiness check and restrain its flow. This is only true with reservations.
Vacuities, monotony, have, indeed, the property of lingering out the moment and the hour and making
them tiresome. But they are capable of contracting and dissipating the larger, the very large time-units, to
the point of reducing them to nothing at all. And conversely, a full and interesting content can put wings to
the hour and the day; yet it will lead to the general passage of time a weightiness, a breadth and solidity
which cause the eventful years to flow far more slowly than those poor, bare, empty ones over which the
wind passes and they are gone. Thus what we call tedium is rather an abnormal shortening of time
consequent on monotony. Great spaces of time passed in unbroken uniformity tend to shrink together in a
way to make the heart stop beating for fear; when one day is like all the others, then they are all like one;
complete uniformity would makes the longest life seem short, and as though it had been stolen away from
us unawares. Habituation is a falling asleep or fatiguing of the senses of time; which explains why young

years pass slowly, while later life flings itself faster and faster on its course.”



Cultural Aspects .

Presently the Filmhouse is showing the movie “Silence Between Two Thoughts”
by Babak Payami. Apart from the possibility that the length of the movie might
have appeared longer than it ‘really’ is due to the subject of the film, which was

very controversial and truly not easily digestible, there is another aspect which

might have contributed to this deceived perception of time.

The title of the movie already introduces a temporal aspect, which defines how we perceive time without
other changes, just by the changes in our thoughts. The silence between the thoughts is difficult for us to
define. Perhaps it could be referred to as ‘empty’ time? It seems the director of the movie plays with this
instance in showing scenes which have very little or no movement.

The pace of the movie seems unbearable at times even initiating feelings such as nervousness and
impatience, until it becomes clear that this movie adapts the pace of time in which events occur within
these peoples country. This means that our perception of time can be very different depending on our
culture. Our constantly changing and short-lived environment and technical progress challenges our time -
trying to keep up - whereas in a culture living in the desert the pace and rhythm of life seems to take very

different steps of adjustments according to their natural environment.

If one were to ask somebody in Madagascar, for example, how long something takes, the answer might be

‘as long as it takes to cook rice’, which is about a half an hour.

In a research project, S. Spies tested the understanding of time among children from two different cultures,
German and Turkish. The result demonstrated that children at the age of five and six had a very similar
sense of time. A different perception of time became very clear when working with children who were
between six and ten. German children appeared to be very much focused on the time the watch displayed,
whereas the Turkish children’s perceptions were adapting a broader temporal organisation. These

differences of time perception in cultures might be able to be traced back to their individual set of values.



Musical Influences 1.1l

Imagining two different walks in Edinburgh, one leading through the meadows and the second taking the
path along Nicholson Street, the senses will be exposed to different sounds. The meadows path might be
accompanied by passages of sounds of purely natural heritage such as the wind rattling the leaves of the
trees, perhaps dogs barking and in other places perhaps the sound of chatting and speech, whereas the
street situation will be dominated by the sound of the cars motors and people steps rushing down the
paved grounds. Assuming that the paths are equally long in distance, will our perception recognize this
fact or might it be influenced by the busyness or quieter ambience of either situation? Of course, our
perception will vary due to subjective interpretations and experiences within these places. But the main
issue is to find out whether our perception of successions are influenced by auditory stimuli in some way,

which leads us to experiencing certain passages in distance as ‘shorter or longer’.

Research on music in terms of its complexity and its speed has been associated with a changing
perception of time. Yaeger, for example, found a correlation between the complexity of certain musical
compositions and peoples perception of time. Although Behne’s research did not support Yaeger's theory,
he was able to find a connection between the perceived speed of the music and the perception of time.
Both results can be associated with the ‘change model’ by Fraisse in terms that complexity and speed of
musical compositions can influence experienced events or changes which have occurred within a certain
temporal range, suggesting that higher complexity as well as higher speed are experienced as having a

more eventful or a higher density of events.

Further research in the field of music and its influence on subjectively perceived time in comparison to ‘real

time’ has been encountered by Thomas Clifton.



Clifton states that “it is useless to measure the sense of time against the clock which is alleged to keep
real time. A clock may be very useful in arranging appointments, but it can tell us nothing about time itself.
A recording studio may wish to know the time a certain composition takes, but its timing, in terms of
minutes and seconds, will tell us nothing about time as meant by the composition.” J.D. Kramer suggests
that “time itself can (be made to) move, or refuse to move, in more than one “direction”: not an objective
time out there, beyond ourselves, but the very personal time created within us as we listen deeply to

music.”

Kramer's theory is closely connected to Clifton’s ideas concerning interruption, which he calls a ‘temporal
intercut’. Clifton wonders: “How can time be interrupted?” He answers: “Time is not an independent
process but a relation between a person and an experienced event.”*

If time exists not as an objective reality but as an interaction between listener and composition, then time

can indeed be interrupted or even reordered.*’

Bodily constitution .

Usually we become very aware of time when a situation is perceived as difficult or unpleasant, feelings
which can be triggered for many reasons. Focusing on our body, is it possible that our bodily constitution is
related to our perception of time? Taking the thought further, is our perception and cognition of time in
space deceived by our sensual data or bodily constitution, triggering sensations such as fear, stress or
enjoyment? For example, an old lady might have a distorted perception of time induced by her effort to get
from A to B. She might perceive a ‘short’ stretch of path leading uphill as much ‘longer’ compared to a
horizontal plane twice the length.

Having this in mind, and retrieving information from the test persons, it seems that time is used as a
measurement for distances. Is this true?

“ T. Clifton, Music as Heard: A Study in applied Phenomenology, Yale Press, 1983, p.55
7 J.D. Kramer, The Time of Music, pp. 6



The Perception of Space (e 1

What is space? Looking back, space as a void was rejected for many years with the argument that a
vacuum is nothing, and what is nothing does not exist (nonexistent is a property of nothing). Aristotle
believed that space had to be ‘dressed’, meaning that a continuous covering of material substances are
required to make space real. For Leibniz, space has no absolute reality and, in particular, no force could
act at a distance unless conveyed by a material medium. Newton developed the idea of an ‘undressed’
space, a continuum existing in its own right, absolute and independent of all it contains. Descartes
combined geometry and algebra into analytical geometry, a mathematical tool that uses coordinate
systems to determine relationships in space. Thus, space became, for Newton, the thing that surrounds

us, stretching off into infinity, in which objects are distributed.*®

http://www.vrolik.de/multimedia/timespace.html http://gsmithwmu.com/aa.htm

“8 http://zebu.uoregon.edu/~js/21st_century_science/lectures/lec18.html



Knowledge of Movement in Space .1l

How do human beings acquire the ability to thread their way through such a strange environment of
distributed objects, streets and environments, which are unfamiliar to us?*°

Tuan states that spatial ability becomes spatial knowledge when movements and changes of location can
be envisaged. Walking is a skill, but if | can see myself walking and if | can hold that picture in mind so that
| can analyze how | move and what path | am following, then | also have knowledge.SOHow do people
obtain this kind of knowledge?

Visual cues are of primary importance, but people are less dependent on imagery and on consciously held
mental maps than they perhaps realize. Warner Brown'’s experimental work suggests that human subjects
can learn to negotiate a maze by integrating a succession of tactual kinaesthetic patterns. They learn a

succession of movements rather than a spatial configuration or map. 51
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When the subject is able to tread the maze without error (or with only rare errors) the whole maze
becomes one locality with appropriate movements.” What begins as undifferentiated space ends as a

single object-situation or place.

“9Warner Brown, ‘Spatial integration in human maze’ university of California Publications in Psychology, Vol. 5, no 6, 1932, pp123-
134

* Tuan, ‘Space and Place’, Chapter 6, Spatial Ability, Knowledge, and Place

5L warner Brown, ‘Spatial integration in human maze’ university of California Publications in Psychology, Vol. 5, no 6, 1932, pp123-
134



The drawn pattern departs so far from the actual course that it cannot be used as a map.

Brown’s experimental work suggests that when people come to know a street grid they know a succession
of movements appropriate to recognize landmarks. They do not acquire any precise map of the
neighbourhood. Of course, a rough image of spatial relations can be learned without deliberate effort;
people pick up a sense of the starting point here, the goal out there, and a scattering of intermediate
landmarks, but the mental image is sketchy. Precision is not required in the practical business of moving
about. A person needs only to have a general sense of direction to the goal, and to know what to do next

on each segment of the journey.52

Web Navigation Systems .

An example that is based on this kind of perception, or rather represents the different kinds of perception -
offering a map of and area and single commands suggesting single movements - are the navigation
systems one can find on the net. The first step is to define your starting point by typing in your address,
followed by your destinations address. The route planer then asks you if you prefer the shortest route in

terms of time or kilometres.

*2ibid



After providing the system with adequate information, it calculates your path and presents two forms of
navigation: a map displaying your starting and end point (which is ‘zoomable’) and a succession of single
movements, explaining exactly -in a step by step kind of way- your movements, e.g. to turn right after 120
metres etc. By using these single steps, one is pretty much unaware of the direction one is heading in.
Always assuming it is the direction of ones goal, one neglects the spatial orientation and follows a

succession of movements.

The steps generated by the computer seem to act in a way that we would behave considering we knew the
environment. We would be following a succession of movements, or described in a more intricate and

complex term, “making use of our subjective mental map”.

Downs and Stea analyze the topic of our spatial behaviour in more detail stating. “Admittedly, much spatial
behaviour is repetitious and habitual — in travelling, you get the feeling that “you could do the trip
blindfolded” or “do it with your eyes shut.” But even this apparent “stimulus-response” sequence is not so
simple: you must be ready for the cue that tells you to “turn here” or prepare for the traffic light that tells
you to “stop now” or evaluate the rush hour traffic that tells you to “take the other way home tonight.” In
these situations you are thinking ahead (in both literal and metaphorical sense) and using your cognitive

map. 1153

Human spatial behaviour can therefore be described as being dependent on the individual's cognitive map

of the spatial environment.>

ij Image and Environment, Downs & Stea, Cognitive Maps and Spatial Behaviour, p.10
ibid, p.9



Environmental Perception-Urban Perception . i

In order to perceive the environment, through all of our senses it is required to interpret the various
components that we have mentioned above (objects, movement, sound, etc.), which appear in our
perceptual field. Is there anything referring to urban-perception specifically that should be mentioned more
precisely? How the individual interacts with the city and which is the image that the city provides to the

individual are two interrelated issues, which have been posed as far as urban perception is concerned.

According to Horton and Reynolds55 our daily activities in an urban environment derives from the cultural
and social groups to which each one of us belong and influence several factors like the choice of home
location, travel preferences and so on. The diagram presented, highlights the framework of the action
space®® of urban residents and demonstrates the involvement or the connection to the perception of the
urban-environment. It worth mention, that most of our interviewers somehow shares a common action-
space (all of the interviewers are connected to university activities). Is this information crucial for the way
that our interviewers perceived the urban environment? This subject will be further analysed in the

process.
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*® Horton, F.E and Reynolds, D.R.(1969) “An investigation of Individual Action Spaces: A Progress Report”, Proceedings of the
Association of America Geographers, Voll, pg70-75

% _..most people set limits on the space within which act; in part this is a matter of choice but there are societal-physical and
economic pressures limiting such choice. Thus we come to the concept of action-space which would seem to be central to an
understanding of human spatial behaviour... Gooney, B. Perception of the environment ,pg8



Up to this point the perception of urban environment has been analysed mainly through an individualist
approach. But are there any stable factors that most individuals (regardless of their connection to the city),
tend to perceive? In his study “the image of the city” Kevin Lynch is dealing with this aspect. Lynch’s
major concern was an understanding of the way in which the town or cityscape would be read by any
resident or visitor. Lynch quotes that the city is in fact a vast message or series of messages, too often
confused and unreadable, but ideally legible and therefore simple to move between and enjoy.57 To
develop a measure of this legibility, Lynch experimented with various methods in order to obtain the public
image, investigating into the mental maps that citizens have of their city. (This subject will be further
analysed in the cognitive-map chapter.) Lynch proposed that the city image is divisible into five basic
element types, paths, edges, districts, nodes and landmarks. Kevin Lynch’s definition of those element

types is: %8

ATl

1. Paths: Paths are the channels along which the observer customarily, occasionally, or potentially moves.
They may be streets, walkways transit lines, canals or railways. People observe the city while moving

through it, and along these paths the other environmental elements are arranged and related.

*7 Kevin Lynch, The image of the city , pg4
Kevin Lynch, The image of the city , pg47-50



2. Edges: Edges are the linear elements not used or considered as paths by the observer. They are the
boundaries between two phases, linear breaks in continuity: shores, railroad cuts, walls. These edge
elements, although probably not as dominant as paths, are for many people important organising features,

particularly in the role of holding together generalised areas, as in the outline of a city by water or wall.

3. Districts. Districts are the medium-to large sections of the city, conceived of as having two-dimensional

extent, which are recognisable as having some common identifying character.

4. Nodes: Nodes are points, the strategic spots in a city into which an observer can enter, and which are

the intensive foci to and from which he is travelling.

5. Landmarks: Landmarks are another kind of point-reference, but in this case the observer does not enter
within them, they are external. They are usually a rather simply defined physical object: building, sign,

store, and mountain.

According to Kevin Lynch the elements mentioned above are simply the raw material of the environmental
image at the city scale. They must be patterned together to provide a satisfying form. > Each individual
obtains his own “image of the city” synthesizing the primitive elements. During this process the elements
are interrelated and some times overlapped. The creation of the environmental image is a two way
process between observer and observed. What he sees is based on exterior form but how he interprets
and organises this and how he directs his attention, in its turn affects what he sees. This process, that is
the process than an observer interprets and organises the environmental information is called cognitive

mapping and further analysis will be laid on the chapter of cognitive maps.

% Kevin Lynch, The image of the city , pg 83



Maps 1.0

The previous chapter concerning perception and our spatial behaviour introduced the term cognitive map.
Before examining this particular kind of map, a general overview might appear to be sufficient. Maps cover
a broad range of topics. Road maps for example provide information on more physical aspects whereas
language maps cover social or cultural topics and maps of income levels are of more abstract nature.
Further, maps can show the relationship between one feature and another. Not only do they show that
there is a forest outside of town, but they also indicate the extent and limits of both forest and town. This is
something that other forms of recording, such as written descriptions, tables and graphs, generally do not
do as effectively and efficiently. Furthermore, maps can also indicate distances and directions between

locations, or the areas occupied by different types of land uses or features.®

Generally the map product itself can be defined as a symbolized image of geographic reality, representing
selected features of characteristics, designed for use when spatial relationships are of special relevance.®*
Throughout centuries societies around the world have interpreted and represented the world in which we
live. The interest of spatial representation was prominent since antiquity. The propensity to map is a
function that includes the accumulation of spatial data (from philosophical insight, religious belief and
scientific observation), the recognition of the utility of spatial representation (in navigation, education, land
management, and for political reasons) and the ability to create map products (using contemporary

technology.)®

0 Map use & and analysis, John Campbell, chapter 1, p. 2ff
® International Cartographic Association, 1995 p.1
%2 Daniel Dorling , David Fairbairn , Mapping ways of representing the world, pg 10



Maps as we know them today are the result of millennia of study and observation. Maps of each period
emphasize the features that people where more interested in. For example the ancient European
mapmakers emphasized roads, cities, rivers, and safe harbours, since other details were not as important
to travellers and traders at the time®. As the needs of European cultures changed, so did the details on
the maps. Indeed, the period of Colonialism was one of great development in mapmaking techniques, and

actually led in some ways to the development of what we conceive of as a modern map.

Due to the various forms in which a map can appear the following definition provides the necessary
flexibility: A map is any concrete or abstract representation of the features that occur on or near the
surface of the earth or other celestial bodies. Generally one can divide maps into two categories, ‘real
maps’, meaning tangible maps, that have a permanent form that can be directly viewed and virtual maps.
The category of maps that will be of prominent concern is viewed to belong to the category of virtual maps

— cognitive maps or mental maps.64

Zj Madan, P.L. Indian Cartography: A Historical Perspective. New Delhi: Manohar, 1997 pg25.
ibid



Spatial Representations in Art and Architecture .1

Up to this point we have presented a historical background on the spatial representation of the world, the
needs that caused it and the morphs that were formulated, in the form of maps. Of course, spatial
representation is a vast subject that penetrates diverse areas of human activity. So before examining
cognitive maps, it worth’s looking into spatial representation but through the perspective of art and
architecture. Therefore, in this part, we will make a small reference to the contribution of art and

architecture; presenting fragmented “historical spots” that according to our view are significant to mention.

Have Science and Art anything in common?
John Dewey, in his “Art as Experience”, points out that “compartmentalization” of occupations and
interests brings about separation of that mode of activity commonly called “practice from insight”, of
imagination from executive doing, of significant purpose from work, of emotion from thought and doing.®
So, have science and art anything in common? As John Dewey pointed out we have behind us a period in
which thinking and feeling were separated. Artists and scientists had lost contact with each other.
Throughout the nineteenth century the natural sciences went splendidly ahead, impelled by the great
tradition which the previous two hundred years had established. But these achievements were regarded as
emotionally neutral, as having no relation to the realm of feeling. Feeling could not keep up with the swift
advances made in science. So, the genuine strength and special accomplishments of the nineteenth

century remained largely irrelevant to man'’s inner life.

% 3. Giedion, Space , Time and Architecture , the growth of a new tradition, pg 12



Behind these disintegrating forces in the beginning of the twentieth century, crucial parallelisms could be
encountered in the separate realms of thought and feeling... therefore in science and art.*®Artists were
seeking ways to discover harmonies between our inner states and our surroundings, claiming that no level
of development could be maintained if it remained detached from our emotional life. This is the reason why
the most familiar and ordinary things had importance for the artists of that period. The cubist artists,
Picasso, Le Corbusier, and Braque and of course many others, included in their work common objects of
daily life such as bowls, pipes, bottles, glasses, guitars. Le Corbusier said these objects were revealed like
objects a reaction poetiques.®” So, new parts of the world enter in the artists’ world and therefore have
access in feelings!

Umberto Boccioni|
Bottle that develop in the space, 1912-13

During this period significant changes were taking place in all fields of
human creation and thought. The results of the industrial revolution
were evident. People were very close to the products and the
achievements of the previous century (people experienced objects of
mass production in their lives; they were keen on the notion of
travelling with a train, or airplane etc.) So, scientists and artists were

seeking to find new ways to approach the newly formed world

together.

During that time as we have already mentioned, the Newtonian theories of the three dimensional world
debunk. In the inquiry of the scientists the notion of space-time enters, and in 1908 the theory of space-

time is formulated. According to this theory there cannot be a perception of space, space is perceived

s, Giedion, Space , Time and Architecture , the growth of a new tradition, pg 14
67 Le Corbusier,



through it's correlation to time. Later, Albert Einstein formulates his theory of relativity and time becomes

the fourth dimension of a continuous space-time.

According to the new apprehensions an observer could realize the real notion of space only when he
projects himself in it. Following this thought, the Cubists break the renaissance perspective, the traditional
way of seeing from one point of view; now the objects are viewed relatively (from several points of views).
The artist sees objects while moving around and inside them. This way, the artist attaches the new
approach of space to his creation. At the same time the notion of motion penetrates the artistic territory;
...futurism with representatives such as Umberto Boccioni, Fillippo Tomaso Marinetti and Sant’ Elia is an
art movement (existing in Italy between 1909 and 1914) that studied motion, sought for new ways to
represent movement, absorbed the new conditions in the world. Therefore, both artists and scientists were
seeking for the newly developed relationship of the person with his environment trying to formulate a
connection between thought and feeling with the new features and structure of his environment in order to

bring a balance.

THE NAKED CITY
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It is also worth mentioning, “situationism” a movement that arose in the field of architecture and art
between 1950 and 1970 and was much involved in the survey of urban space and in proposing new ways
of urban structure and formation. Situationists believed that a new way of representing space on paper
should be found. Believing that the former way of spatial representation of maps lacked the individuals’
role, feelings, and participation in the city, situationists sought to form a new way to represent urban space;
and they formed the notion of psychogeography. Psychogeographic analysis carefully noted variations in

degrees of urban liveliness as it attracted or repelled the wanderers through the cities.®®

Psychogeography produced a social geography of the city, especially important at a time when social
geography was still struggling to emerge from the shadow of academic geography.69 The situationists
desire to become psychogeographers, with an understanding of the 'precise laws and specific effects of
the geographical environment, consciously organized or not, on the emotions and behaviour of
individuals', in order to cultivate an awareness of the ways in which everyday life is presently conditioned
and controlled, quoting that this concern was totally neglected. They believed that the awareness of the
influences of the existing environment could encourage the critique of the present conditions of daily life™.
1950’s situationists’ psychogeography, as it set out to study the specific effects of the geographical
environment on the emotions and behaviour of individual, might have anticipated the interest in the

cognitive city.7l

% Sadler S. The situationist city pg90

% sadler S. The situationist city pg102

™ sadie Plant, The Most Radical Gesture: The Situationist International in a postmodern age, published by Routledge, an imprint of
Taylor & Francis Books Lt 1992, pg34

" As we have already mentioned the publication in 1960 of, the image of the city, written by Kevin Lynch, marked a rising interest in
cognitive mapping and the way that citizens perceive and interact with their city.



Cognitive Maps in Rats and Men .1

In the beginning of the 20" century a movement called behaviourism, led by Watson dealt with our
behaviour in our environment, stating that the focus (of psychology) should be based solely on observable
events and people should divorce themselves from mentalistic concepts such as imagery and
consciousness because these were unobservable.

Edward C. Tolman was strongly opposed to the idea of behaviourism contending that all behaviour could
be understood merely in terms of the relationship between stimulus and response. Tolman argued that
most behaviour was determined by a general goal rather than a set of inflexible links between stimuli and
responses. Linked to this idea of a goal, Tolman argued that when animals were learning they developed
an internal representation of the problem they were trying to deal with — something he called a cognitive

map.”

“In a typical experiment a hungry rat is put at the entrance of a maze (alley or elevated), and wanders
about through the various true paths, segments and blind alleys until he finally comes to the food box and
eats. [...]

We believe that in the course of learning something like a field map of the environment gets established in
the rat’s brain. We agree with the other school that the rat in running a maze is exposed to stimuli and is
finally led as a result of these stimuli to the responses which actually occur. We feel, however, that the
intervening brain processes are more complicated, more patterned and often, pragmatically speaking,
more autonomous than do the stimulus-response psychologists. Although we admit that the rat is
bombarded by stimuli, we hold that his nervous system is surprisingly selective as to which of these stimuli

it will let in at any given time.”

2 Essential Cognitive Psychology, Alan J. Parkin,



As early as 1929, Lashley discovered by accident that a couple of his rats who, after having learned a
maze, pushed back the cover near the starting box, climbed out and ran directly across the top of the goal
box where they climbed down again and ate. [...] All such observations suggest that rats really develop

wider spatial maps which include more than the mere trained-on specific paths.73

In order to underline his theory, Tolman came up with a series of experiments involving rats entitled
“Orientation and the short-cut”.

In the experiment, Tolman, Ritchie and Kalish used the set-up shown in Figure a. This was an elevated
maze. The animals ran from A across the open circular table through CD (which had alley walls) and finally
to G, the food box. H was a light which shone directly down the path from G to F. After four nights, three
trials per night, in which the rats learned to run directly and without hesitation from A to G, the apparatus
was changed to the sunburst (Fig. b). The starting path and the table remained the same but the series of

radiating paths was added. [

Fig. a Fig. b

;j Image and Environment, Downs & Stea, Edward C. Tolman, Cognitive Maps in Men and Rats, p.43
ibid



The predominant path which was taken by the rats turned out to be path no. 6 “which ran to a point some
four inches in front of where the entrance to the food box had been. The only other path with any
appreciable frequency was no. 1; that is, the path which pointed perpendicularly to the food-side of the
room. [...]

As a result of their original training, the rats had, it would seem, acquired not merely a strip-map to the
effect that the original specifically trained-on path led to food but, rather, a wider comprehensive map to

the effect that food was located in such and such a direction in the room. “’°

Apart from the basic knowledge of a place there are further details which enrich our perceptions and our
mental maps evolving from the impinging experiences within our surrounding environment — feelings such
as joy and fear. Abstract knowledge about a place can be acquired in short order if one is diligent....But
the ‘feel’ of a place takes longer to acquire. It is made up of experiences, mostly fleeting and undramatic,
repeated day after day and over the span of years. It is a unique blend of sights, sounds, smells, a unique

harmony of natural and artificial rhythms such as times of sunrise and sunset, of work and play.”®

All previously mentioned aspects will be taken into consideration in the following chapter concentrating on
the analysis of cognitive maps.

75 i
ibid
" Tuan, ‘Space and Place’, Chapter 6, Spatial Ability, Knowledge, and Place, page 185



Cognitive maps Il . I

So far, we have been analysing the process in which humans perceive their environment; and the way that
it is represented in order to cover needs and fulfil wishes. How is this information further structured and
analysed in our mind? As we have already mentioned, a concern with the link between human behaviour
and the environment has always been an implicit matter. How is cognitive mapping interrelated with this

concern?

Cognitive maps; what are they? . m

Cognitive mapping is an activity and the product that is developed is called a cognitive map. But what are
those terms? According to Roger Downs and David Stea cognitive mapping is the activity or the process
composed of a series of psychological transformations by which an individual acquires, codes, stores,
recalls, and decodes information about the relative locations and attributes of phenomena in his everyday
spatial environment...”” In other words, the individual must aggregate information from the large scale
complex surface of the environment in order to form a comprehensive representation; this process of
acquisition, amalgamation, and storage is cognitive mapping, and the product of this process, at any point

in time, can be considered as a cognitive map.

According to Downs and Stea, cognitive mapping is a basic component in human adaptation and
constitutes a basic mechanism through which the individual answers two basic questions quickly and
efficiently:

1.Where certain valued things are;

2.How to get to where they are from where he is. 8

" R.M Downs and D. Stea, Cognitive Maps and Spatial Behaviour: Process and Products, R.M Downs and D. Stea, Image and
environment, pg 12

R.M Downs and D. Stea, Cognitive Maps and Spatial Behaviour: Process and Products, R.M Downs and D. Stea, Image and
environment, pg 9
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So, cognitive mapping is our way of acquiring and storing information in order to decide where to go and
how to get there and a cognitive map is the way that each person represents mentally the world as he
believes it to be. At this point it is important to realise that there is no correct or incorrect cognitive map.
Each individual forms his own representation of the world; later on we will examine the factors that

contribute to this formation and the way that they function.

Why are cognitive maps important? Cognitive maps an d spatial behaviour . 1

Someone could ask: where are the cognitive maps, do they really exist? Downs and Stea claim that a
cognitive map exists if an individual behaves as if a cognitive map exists.” They claim that our everyday
life would be impossible without the existence of some form of cognitive maps. Imagine one would have to
go to work without having the slightest clue of how to get there in ones mind; or even worse imagine that
one had to explain to someone else how to get somewhere without having any data somehow “stored”. As
Stephen Kaplan is saying, if an organism has stored many possible situations and the relations between
them in his head, he has a cognitive map.®® Knowledge of this kind seems to come naturally to us, so that
we rarely notice its existence; the only time that this ability of ours comes to our attention is when for some
reason it cannot work; in other words when we are lost. Kevin Lynch in his book the image of the city is
describing what the impact of being lost could be; and therefore explains the importance of our ability

(cognitive mapping) to find our way in the world. ...

" R.M Downs and D. Stea, Cognitive Maps and Spatial Behaviour: Process and Products, R.M Downs and D. Stea, Image and

environment, pg 10
8 g, Kaplan, Cognitive maps in perception and thought, R.M Downs and D. Stea, Image and environment, pg 74



"To become completely lost is perhaps a rather rare experience for most people in modern cities. We are
supported by the presence of others and by special way-finding devices: maps, street numbers, route
signs, bus placards. But let the mishap of disorientation occur and the sense of anxiety and even terror
that accompanies it reveals to us how closely it is linked to our sense of balance and well being. The very
word lost in our language means much more than simple geographical uncertainty: it carries a tone of utter
disaster.” &

Based on what is mentioned above it could be concluded that human spatial behaviour is dependent on
the individual's cognitive map of the spatial environment, and therefore it is extremely important for our

well-being and survival.

Cognitive Maps- Maps Il . 1l

Up to this point, the issue of cognitive mapping has been introduced and a small explanation of the term-
definition has been attempted. But do we know what “cognition maps” are like? Does every observer
formulate his own code-forms or do people share a common-form-structure in their minds? As we have
already mentioned, Kevin Lynch has performed series of experiments upon cognitive maps of the citizens
of different cities. According to Lynch each individual creates and bears his own image, but there seems to
be substantial agreement among members of the same group. This probability of agreement can be stated
with greater precision as the observers are formed in groups in more and more homogeneous classes
related to their sex, occupation, culture, age, familiarity with the space that is investigated.82 What is a
cognitive map like? Lynch’s series of cognitive maps portrayed substantial similarities with cartographic
maps. According to Downs and Stea it has to be stated that a cognitive map is not necessarily a map; but

the cartographic map has had a profound effect on our concept of a cognitive map.2®

8 K.Lynch, The image of the city, pg 4

8 K. Lynch, The image of the city, pg 7

¥ R R.M Downs and D. Stea, Cognitive Maps and Spatial Behaviour: Process and Products, R.M Downs and D. Stea, Image and
environment, pg 11



The Nature and Functions of Cognitive maps .1

In order to understand better what cognitive maps are, how they are formed and how they work, Downs
and Stea suggest that we need to answer three basic questions:

1. What do people need to know?

2. What do people know?

3. How do people get their knowledge?®*

What do people need to know? [{{1 el
The environment is a large-scale surface, extremely complex and rich both in information and actions;
things in the environment are neither ubiquitous nor uniformly distributed; the individual is a small
organism with “limited” capacities. In order to survive in this environment and perform spatial behaviour

humans need to be aware of the location and the attributes of the phenomena that take place.

Locational information
There are two major components to this information, the distance and the direction. Distance is
measured in different ways; in time costs, in money costs, in distance measurements kilometres,
miles. (People prefer referring to time-reference-alex) Direction is also important in order to absorb
locational information, although we are less conscious of it. Combining distance and direction
information we can arrive at locational information, about phenomena. It may sound a simple process
but we need to store  many bits of distance and direction data in order to operate efficiently in a

spatial environment.

# R R.M Downs and D. Stea, Cognitive Maps and Spatial Behaviour: Process and Products, R.M Downs and D. Stea, Image and
environment, pg 10-20



Attributive information
Besides the Locational information people need to know what kind of phenomena is happening in a
particular location and why someone would go there. Attributive information could be distinguished in
descriptive and evaluative information. For example if we would like to go to a theatre, the descriptive
information would be where the theatre is, how many actors take part in the play and so on; whereas
the evaluative information would be whether the play is interesting, if it will be too expensive and so

on.

According to Stephan Kaplan, when the organism identifies the current situation it is in a position to predict
possible next situations and actions, these can possess attractiveness or unpleasantness as determined
through a wide range of experiences. In this way preferences and biases can arise that serve as

guidelines for evaluating the situation and eventually deal with new problems and act efficiently. 8

What do people know? I e

In this part we will try to edge into what people know, by analysing the way that their cognitive maps are
formulated. So, at first sight, if we compare a cognitive map to a cartographic map of the world we would
come to the conclusion that the cognitive map is more complex and does not give us a series of
undoubted information about scale or locations. According to Kates and Wohlwill “We can characterise
cognitive maps as incomplete, distorted schematic and augmented, and we find that both group similarities

n 86

and idiosyncratic individual differences exist. What does this information provide about what people

know?

& S. Kaplan, Cognitive maps in perception and thought, R.M Downs and D. Stea, Image and environment, pg 72

8 Kates, R. W., and Wohlwill, J. F. "Mans response to the physical environment: introduction“, Journal of Social Issues, 22 pg 15-20
(1966)



The Incompleteness of Cognitive Maps

The physical space of the real world is a continuous surface which we understand and study through an
Euclidean geometrical framework. We know that even if our visual range is limited the space continues to
exist beyond what we see. Despite that, researchers observed that people tend to ignore some “spatial
parts” in their cognitive maps. In order to explain this observation Crane suggests that the reason for this
omission may be the distinction between denotative and connotative meaning. Although the phenomenon
may denote something to the individual, it may have no connotative meaning; that is, it may play no

significant or valued role in the person’s behaviour.®’

The topographic setting of Cuidad Guayana and
maps drawn by its residents. Note the diversity

of styles. These sketches emphasize roads and
settlements ignoring the great rivers.

Kevin Lynch, What time is this place? Pg 21-22

7 . . . . .
8 Crane, D.A. (1961) “Lynch: The image of the city-Review”, Journal of the American Institute of planners,27,152-155



Distortion and Schematization

Besides the incompleteness of a cognitive map, distortion of features within seems to occur fairly often;
meaning that an individual's subjective geometry deviates from the Euclidian view of the real world. Also
distortion could be located on the scale of represented phenomena. Distortions indicate relative
connotative significance and therefore designate spatial behaviour.®®

Schematization means that we use cognitive categories into which we code environmental information and
by which we interpret such information (the individual tends to obtain a certain way of approaching spatial
characteristics schematizing them in his mind; schematization of roads, paths or green, of direction using
arrows, etc). Other times we store information in the form of symbols. Symbols offer a quick method of
characterising a place. Symbols could either be verbal characterization or images.89 For example most of
us are acquainted with the term Africa the Black continent, or the interrelation of the Statue of Liberty to
New York. The meaning and value of a symbol goes beyond the immediate recognition of the identity of a
place. It acts like a trigger to help us recall the characteristics of that place. Given the symbol we can fill in

the necessary detalil.

Augmentation
Another characteristic of cognitive maps is augmentation. Some times people add spatial information in
their cognitive maps, that doesn’t exist. A respondent in Appleyard’s study of Ciudad Guayana drew a
railway line on his map of the city because he felt that one should exist between two particular points. In
another sense, the same phenomenon, appeared when ancient cartographers, filled blank spaces with

fictitious rivers, and mountain ranges.*°

8 R.M Downs and D. Stea, Cognitive Maps and Spatial Behaviour: Process and Products, R.M Downs and D. Stea, Image and
environment, pg 18

8 bowns and Stea, Maps in minds, pg 91
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Individual Differences in Cognitive Maps and Mapping

As we have already mentioned cognitive maps differ from individual to individual. Obviously, human beings
share sensory with approximately similar physiological capabilities to receive information. However, the
world, as we believe it to be is a synthesis of different types of information: visual, auditory, olfactory and
kinaesthetic. People mix these information types in varying proportions and place greater emphasis on
different sensory modes. For some people sounds and odours play as much of a role in the image of a
place as do visual inputs. Also, cognitive representations do not have to be in the form of sensory images;
word pictures can be as effective. As we have mentioned when a group exhibits similarities in age,
experience, skill and culture, the question of the similarity in cognitive maps, increases; but still some parts
are unique to each person. Nevertheless, there are some cognitive maps that are similar for most
members of a large group. These cognitive maps involve large scale environments such as nations and

continents. We share stereotyped representations of nations.”

Are cognitive maps similar? They are similar enough to permit us to share and communicate our understanding of the spatial
environment. They are personal enough to accommodate unique experiences. They are both similar and dissimilar. Above all, they are

the outcome of a process that can cope with both social requirements and individual needs.*

. environment, pg 23
¢ Downs and Stea, Maps in minds, pg 103



How do people get their knowledge? 1T

So far we have designated a set of basic characteristics of the spatial environment that we should possess
and we have indicated the characteristics that we (through our cognitive maps) actually possess. At this
point we will try to approach the process of how people acquire their knowledge. First of all, as we have
mentioned, through our sensors we receive visual, tactile, olfactory and kinaesthetic information which we
combine and get an integrated representation of the spatial environment. No sense is predominant, all
senses are counterpart. Some cities are memorable because of the distinctive sounds they emit or
because they have a particular smell, for example, Edinburgh is often referred to by people for having a

particular smell coming from the breweries®

What are the basic sources and types of spatial information? According to Downs and Stea analysis,
sources have differing degrees of validity, reliability and flexibility. Direct source of information is the
information that each individual obtains from his everyday activity. The individual learns by doing. (For
example an individual may see that a whole block is demolished or a new road is constructed). Another
source of information is vicarious information. As it is indicated by the name this source is “second hand”.
A third source is the inferential information. Inferential information is indirectly tied to the spatial
environment, and results from symbolic elaboration and augmentation.93 Although three sources of
information have been distinguished, it should be mentioned that these types operate simultaneously and

continuously in our everyday spatial activity.

92 Downs and Stea, Maps in minds, pg 38

% R.M Downs and D. Stea, Cognitive Maps and Spatial Behaviour: Process and Products, R.M Downs and D. Stea, Image and
environment, pg 24



Data Analysis  1llI1.O

In the course of the project two forms of data have been collected within the realm/array of a
guestionnaire:

sketches (cognitive maps) of a specified path within the city of Edinburgh and an accompanying written
part asking questions concerning the sketch.

Further the questionnaire is structured into two sections, each part asking for the mentioned features,
resembling two paths which are later referred to as A to L (Architecture Building — Main Library) and L to A
(vice versa) - a return trip.

The group of test persons, who were so kind to spend some of their time to fill in the questionnaire,
consists of 14 people of varying age, gender, profession and nationality. The common aspect that ties
them together is the fact that they are all acquainted with the building inhabiting the Architecture School of

the University of Edinburgh and the spatial relation to the Main Library.

Analysis of Cognitive Maps Il . |

Taking the number of test persons into consideration, 28 cognitive maps (two per person) have been
collected.

The following chapter attempts to present an excerpt of maps concentrating on certain conspicuous
features which have partly been encountered in the previous research; or seem to be worth mentioning for
other reasons such as comparison between two authors or to draw attention to differences within two

maps by the same author.



AtoL HIF.HEm

The first stage of the questionnaire asks the test persons to sketch their path starting at the Department of
Architecture and ending at the main Library in George Square. There are no further descriptions from our
side concerning the way the sketch is to be approached; trying to keep influences of any kind as small as
possible. In order to maintain some kind of persistency in scale the field of the sketch is limited by us. This
might have led to inaccuracy within their sketches due to the difficulty of proportional sketching - people
starting out bigger and then finding themselves left with too little space for the rest of their image. We will
give more consideration to this issue at a later stage.

After finishing their sketch they are handed a questionnaire which they are asked to fill in. The questions
are aimed at their perception of the environment, trying to decipher a possible pattern or typical landmarks
or features which might be of special significance in several cognitive maps.

Again, it is important to mention, that the group of selected test persons exists merely of people who are

acquainted with this path and are all involved in the Department of Architecture in some way.

Mental Maps ~ HIIT. 111

Mental Maps are images we have in our minds. These images provide us with an awareness of the
location of places in the world, the relationship between places in terms of direction and distance, the size
and characteristics of regions, and so on. 9

Mental Maps have been called “the environmental image, generalized mental picture of the exterior

n95

physical world that is held by an individual”™. Some mental maps are a kind of miniature map in the mind,

sometimes rather vague and ill-formed but sometimes complete with accurate detalils.

% John Campbell, Map use & and analysis, Chapter 1, p. 2ff
% Kevin Lynch, The Image of the City



Other mental maps are more subtle and difficult to define because they are somewhat more abstract and
tailored to one’s individual conceptions, experiences, and needs, even to the point of distortion.?® Indeed, it
has been suggested that mental maps “are quite unlike [real] maps...because they are personal,

fragmentary, incomplete, and presumably, frequently erroneous.” o

The figures shown below give an insight into the possible differences in the perception of the same
environment and the completeness or incompleteness of each person’s subjective cognitive map. Both

maps lead to the same result which in this case was the task to sketch their individual path from A to L.
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Figure 1 Author A Figure 2 Author B

% John Campbell, Map use & and analysis, Chapter 1, p. 2ff
7 John S. Keates, Understanding Maps, 1982



Both explain and give information on how they get from A to L, with emphasize on very different features.
The author who sketched figure 1 appears to perceive the path in a succession of four different stages,
which seem to be based on a change in direction. Apart from the starting and end point the only other
important characteristic along this path is Bristo Square. Why this appears to be of significance is not
indicated.

The second sketch (Figure 2) displays a very contrasting image of perception. The precision in proportion
and richness in detail make the path readable for a person who is not familiar with this area. Exceeding the
realm of a tangible map (as explained in chapter 3), the author tells his/her own story in a much enhanced

manner.

Which factor or instance can trigger such differences?

As mentioned previously, abstract knowledge about a place can be acquired in short order if one is
diligent....But the ‘feel’ of a place takes longer to acquire. It is made up of experiences, mostly fleeting and
undramatic, repeated day after day and over the span of years. It is a unique blend of sights, sounds,
smells, a unique harmony of natural and artificial rhythms such as times of sunrise and sunset, of work and
play.”®

Comparing the two sketches this might indicate that the authors spends a different amount of time in this
space and perhaps have a different purpose when interacting with this it. It is possible that author A is
merely aware of the paths connection because the starting and end point are of significance (borrowing
books and studying at Department). Whereas author B might be taking this path for several reasons and
be interacting with the space from various perspective, being able to make connections between objects or

spatial configurations which do not seem apparent at first sight.

% Tuan, ‘Space and Place’, Chapter 6, Spatial Ability, Knowledge, and Place, page 185



Map and Angles

Further, the arrangement of the path, its angles and bends are represented very differently in the two
maps. Author A does not appear to emphasize the exact position or angle of his/her path, but concentrates
on the succession of movements leading toward his/her goal. In contrast author B who seems very
involved in the space does not perceive the environment as a connecting space between A and L but more
as a self existent space which enables him/her to sketch the position, proportions and angles of objects or
changing environmental feature accurately. It is said, that a person seems psychologically disposed to
discount the angular departures and to accept all forward movements as movements towards his goal.
Hence when he tries to reproduce his route in a drawing he is likely to simplify the route and omit or
minimize the angularity of the turns-unless he happens to remember a particular bend, in which case he

may well exaggerate its angularity.99

Use of Symbols . 111l
In Map Use and Analysis John Campbell states, that various symbolizations are used to present qualitative
information on maps. In map terminology specialists define different forms of categorisation of determinant
features or information which is displayed in forms of maps. At one point Campbell mentions the term
“area symbols” which are used to represent phenomena that are spread out over the earth’'s surface.
Although, without question, this term refers to a much larger scale than the path proposed and attempted
to be deciphered by us (from the Architecture building to the main Library and back), it is interesting to
note that some test people have developed their own descriptive symbols for certain areas emphasizing
changes in environment, describing sounds or movements in space and further expressing feelings such
as relief. The characteristics of these differing symbols are that they occupy a more or less precisely

defined area on their cognitive map.

*Tuan, ‘Space and Place’, Chapter 6, Spatial Ability, Knowledge, and Place, page 179)



Movement in Space

Place is an organized world of meaning. It is essentially a static concept. If we see the world as a process,
constantly changing, we should not be able to develop any sense of place. Movement in space can be in
one direction or circular, implying repetition. A common symbol for time is the arrow; [...] Thus images of

space and time merge. The arrow represents directional time but also movement in space to a goal. Goal

is both a point in time and a point in space.'®
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Figure 3  Author C Figure 4  Author D

Apart from the cognitive map by author A, a further author (C) appears to be very distinct in the approach
of the display of direction and movement towards a designated goal when compared to other maps such

as Figure 4.

1% Tyan, ‘Space and Place’, Chapter 6, Spatial Ability, Knowledge, and Place, page 179



Figure 4

While author A (Figure 1) uses a relatively common symbol, the arrow, to demonstrate his/her progress in
space, author C describes his/her movement by single exaggerated footsteps (footsteps as big as cars).
The footsteps size change slightly during the path which might suggest a difference in the perception of
space and time; larger footsteps may be indicating that one part of the path might be shorter or longer.
Time and space are tied together by the presented image of a footstep. The design clearly states the

direction the author is heading in, whereas the directional space does not become clear in figure 4.

Use of Descriptive Elements
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Each author has his/her own way of sketching their journey implementing very subjective and personally
perceived or interpreted forms, lines or elements; some being very abstract and others more intelligible.
The thought of showing a person the sketches who is not familiar with the spatial characteristics and
relations appears very interesting. Due to our knowledge of the path, symbols such as the array of round
elements seen in figure 7 are easily understandable. The author is trying to draw the viewer’s attention to
an environmental change in the composition of the pavement; perhaps implementing the roughness or

broadness compared to Chambers Street.



Other symbols used to enhance the image of a cognitive map are presented more incisively as seen in
Figure 5. The author uses simple forms to create the picture of a row of cars parked along Chambers
Street. This symbol is an abstract replica of an existing element.

The lines used in figure 6 marking the area of the Car park seem intangible when taken out of their
context. The texture might suggest a division of parking slots but basically the interpretation is very
subjective. This texture might merely have the function of differentiating the area and evaluating it or

highlighting it in some form.

Use of Descriptive Words

Apart from using texture symbols, words describing features such as street names, building, sounds,
smells and smaller details are implemented in the all maps except for one author. They possibly resemble
certain landmarks on the journey which suggest that they help the test persons to orientate and define
their position in space.

The single author with no words accompanying his/her map might interpret his path as a succession of
abstract movements in space. Maybe the surrounding environment, as the person travels through the
space, does not fit a set of values which the use of single words could suggest. This cognitive map can
suggest that, the person is very aware of the changes in the environment and perceives such complex
images of certain areas or the whole journey that these thoughts are not manageable to display and even

might seem incongruous in the context of a short sketch.



LtoA .|

In the next step the same test persons are asked to sketch their path from the Main Library to the
Department of Architecture located on Chambers Street. The process of asking for the second sketch has
two main backgrounds. First, after becoming familiar with the course of the test and aware or more
sensible to their perception due to our questions, will the second sketch be more accurate or more
detailed? What role does this repetition play (assuming they take the same path back)? Does it encourage
people to enrich their “second” chance? Or maybe it becomes boring and they loose interest?
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Perspective 1. 1111

The result of the questionnaire asking for two separate sketches demonstrates a great variety of
outcomes. Several authors exploited the second chance to enhance and take their sketch into further
detail, whereas others might have been bored and annoyed; just trying to retrieve their previous sketch
and morph it to fulfil the task. There area few people who considered taking an altering path to get from A

to L and from L to A. Interestingly one author chose to approach the design of the paths in two different
ways. The first displaying an excerpt of assumingly the most prominent perceived perspectives during the
walk in form of little images and the second structuring the path rather systematically in visible units

referring to prominent section as well but described in words rather than images.

Generally the test persons chose to sketch the path from an unusual perspective, which does not
represent the way they physically perceive the path. It seems to be as though they are mentally imagining
seeing themselves walking through space from a birds-eye view; somewhat disembodied and acting as an
observer. The author of figure 5 is the only test person who tries to explain his point of view, his perception
of space through changing perspectives (see image of Library - George Square). He seems to be
suggesting a certain scale involving his bodily experiences within the space through little sketches with

abstract figures, referring to a certain part of his path.

Comparison . 111

The other intention concerning the second sketch is to find out whether details change in the test persons
perception of their environment. Do the prominent landmarks in sketch one still have the same importance
in the return perspective? Will the perception of angles or distance be similar? What reasons might there

be for varying perceptions?



Figure 7 Figure 8

— Angle added
— Area added

The images shown above (Figure 7 and Figure 8) display the two paths by the same author. It is
interesting to see that the left path leading from A to L concentrates very much on the environment which
is oriented towards the goal. Objects or spatial configurations on the opposite side are neglected or even
non existent (see blue mark). Whereas the path heading back is perceived to have some form of physical
environment to both sides. Due to the fact that this is the second sketch we must take the possible
influence the questionnaires might have on the authors’ perceived environment into consideration. The

map is enriched by details exceeding the outline of buildings and surrounded places.



Anderson states that mental images have hierarchical structures which consist of single components. The
subdivisions are revised by the observer. The division of complex and intricate images into smaller units is
known as chunking. This procedure is applied to our perception and is used for the configuration of our
mental maps, which can lead to a misinterpretation of information. For example our mental images of a
world map might be structured in continents — countries — states — cities etc. In a research test people
often considered Seattle being situated south of Montreal due to their structural division and the resulting
(mis-) interpretation that all cities in the USA must be south of Canadian cities simply because the USA is

located south of Canada.

Since the positions of A and L are somewhat defined in the questionnaire -in order to maintain a certain
persistency in scale- and the fact that the scale of research is far smaller than the previous study of the
world map, the possibility of the test persons perception of the two locations being misinterpreted in this

way appears rather unlikely.

In this case the spatial perception of the two locations and their angle to each other is of more significance.
The author appears to interpret and structure his/her two paths in two different configurations of subjective

units which influences the perception of spatial relations between the starting and endpoint

Open Spaces - Still Landmarks

Throughout the maps and the written data, the test persons were very aware of open spaces such as the
Car park, George Square or Bristo Square. Certainly each area is perceived as conspicuous for different
prevalent reasons. The car park is often referred to as being very dull, ugly, and noisy at times and
disturbing because of the fumes that are produced by the cars. George Square, on the other hand, tends

to be a place of silence and relaxation.



Comments such as the perspective of students enjoying themselves on the green, reading and laughing
are very common. Perhaps the view of trees, the colour green and the sound of the wind travelling among
the leaves, triggers these kinds of emotions. Bristo Square is mentioned in almost every authors sketch,
maybe not entitling it by its name, but explaining the noise created by the group of young people with their
skateboards.

Further there are several landmarks such as buildings which appear frequently on the maps. It seems that
the test persons focus changes during their journey. From the Architecture building to Bristo square the
environment to the left and right seem to be equally worth mentioning. A step further their attention
becomes more tendentiousness and is drawn strongly towards the car park neglecting Teviot building and
the fairly high Neuroscience department on their right; even Appleton Tower is rarely mentioned even
though it lies in direct proximity to the car park. In the next section the attention is drawn strongly towards
George Square and the spatial relation of the surrounding buildings appears inferior.

Surprisingly open space in general are mentioned more often and described or characterised in a far more
intricate way. Perhaps the motion influences people’s attention and attracts their view in a different way
than still landmarks such as buildings do. In the course of deciphering people’s way of orientation in space
it appears somewhat odd that “unstable” features are of such great value. Perhaps asking a person who is
not as acquainted with the path as the test persons were, the sketch would be more focused on still and

fixed landmarks and lacking atmospherically descriptions defining a certain area involving motion.



Analysis of the Written Data . 1

The written data in form of a questionnaire serves the purpose of helping us trying to decipher the thoughts
the test persons might have, when accomplishing their sketch, in more detail. The digital project refers to
this data at a certain point and displays it in correlation with the accompanying sketch.

The differences between the two forms of information, both explaining the same path, appeared to us as
being a very interesting field and a basic approach of investigating and mentioning them more clearly is
pursued in the form of 3-D environments which have been created for each cognitive map. To further
follow up this matter, however, lies beyond the scope of this analysis and can be viewed as a subject of its

own - maybe in terms of another research or study at a later stage.



Digital Project 11110

The digital project can be viewed as a summary of our analysis by means of our research and our
interpretation and “exploitation” of the data. Further, it is more a display and presentation of the data,

including elements at certain points suggesting possible intentions behind conspicuous features or details.



Model

At an incipient stage during the course of collecting data, thoughts of how our intentions could be clarified
and displayed in an incisive way came up. The spatial relations between the objects contained on the
cognitive maps were to be transformed from the stage of a 2 dimensional image to a 3 dimensional
environment. To assist our idea and to retrieve further inspiration a model overlaying copies of the maps in
transparent form seemed helpful. Aspects of decisive elements inhabited in the maps emerged more
easily from the physical model; the maps were brought into closer correlation which let us conceive
relationships and differences between them somewhat more clearly.



Navigation System

The design of the interface is kept very abstract. The prerequisite for the visitor of our digital project is
probably the interest in the field of research and the volition to permit a strict guidance on our behalf
leading him/her through the project.

The requirements concerning the way of navigation follow the thought of always being able to return to a
previous explored step but not being able to advance two steps ahead and possibly miss out on one stage.
The structure of the project can be seen as a steady assemble of sections, introducing more general
aspects in the beginning and ending with the concentration on more distinct and predominant elements

within the range of a single persons analysis.



The decision to approach the navigation in this way has the effect, that the number of pages within the
project is raised to a far greater number. This thought is taken into consideration concerning the size of the
file and usability on the web. The pages have been split up systematically and are supported by integrated

preloaders at designated points where they seem appropriate.

Generally the structure behind the digital project can be divided into single steps. To gain an insight the

following image might be of help:



Introduction

The index or opening page of the project introduces the visitors to information concerning the people and
university involved, provides the possibility of downloading the written research in form of a PDF and

further supplies links to required software to view the pages.



Step 1 - Exploration

The purposed behind this page is to become acquainted with the cognitive maps authored by the fourteen
test persons we have asked for assistance in providing us with data. The aim of the presentation is to
explore the maps in a somewhat playful way and become familiar with the two directions the maps
resemble, the path from A to L and the returning journey from L to A.

A certain aspect of each of the cognitive map is presented in two scrollable bars on the white stage, the
upper one displaying A to L and the lower one L to A. When the visitor interacts with the two moving bars
by clicking on an image, the corresponding whole map appears. The maps are not positioned on the exact
same place on the stage; they merely appear aligned when the visitor has activated the two maps of their
path by the same author.



Step 2 - Categorisation

This chapter deals with a collection of single features or elements, which we consider important and worth
displaying, found in every single test person’s map in comparison to the data of all the maps. It is
structured in two subcategories, one taking a closer look at forms which are used and the other
concentrating on descriptive words which might enlighten some aspect of a map.

In order to distinguish the single authors, symbols representing a distinct feature in their map were created
and appear on the top and the bottom of the white stage, again representing the two paths. The visitor can
interact with the stage by rolling over a symbol in the upper or lower row, which is recognized by a
triggered sound. The stage reacts and starts moving to display the desired author’s detail. Within this
stage two “blinking” cubes appear. On mouse over, they both have a separate function, one displaying the
detail in its entrenched environment and context of the map and the other comparing it to all people’s

detail.



Due to the number of maps, the visitor might appear overwhelmed and have slight difficulties to identify the
system behind the presentation. To assist the visitor in finding the corresponding map of a certain author,
a display of moving dots (orange and black outline) is arranged above and below the array of symbols.
The orange dot follows the visitor's mouse movement and enables him/her to recognize the present
display of information. The dot characterised by a black outline and connected to the other row of symbols,

moves to the position of the corresponding symbol.



It occurs that some features found in test persons cognitive maps are not mentioned or represented in
other people’s maps. If this is the case in the analysis of a certain detail, such as the use of words
describing buildings or colours the authors, the symbols of these authors are slightly faded out. This way it
is easy to comprehend the significance of certain selected elements without being time consuming and not
expecting the visitor to have to look more closely.

In the course of the selection of elements which are embedded in this section, this should be viewed as an
excerpt of possible starting point towards an analysis, basically a prototype which can be enhanced and

enriched by various other features.



Single Analysis
This section might be best described as a sub-category to the previous chapter Categorisation. It is the
step from the selection and comparison of all people’s maps to a single map — to the focus on the two

maps and accompanying written data by a single author.



On mouse down on one of the symbols in Categorisation the corresponding single analysis appears in a
new pop up window. It consists of four stages, the first summarizing and displaying all information
retrieved by this test person; further giving a short introducing to the following steps, when the blinking
black cube is activated by clicking it. The second focuses on specific aspects or characteristics of the
cognitive maps. The next stage deals with the written data in which the content is brought into correlation
with the cognitive map. Visitors are encouraged to leave comments in a designed area entitled yv (your

view).



This stage can be viewed as a preparation to the final step, which displays a virtual, abstract interpretation
of the two forms of data retrieved - in form of a 3 D environment. The maps make up the basis of the
environment which is enriched by information from the questionnaire, such as the definition of sounds,
smells and colours for a certain area within their path, environmental changes or the task to divide their
journey into a succession of single segments.

The visitor can interact with the environment by scrolling the mouse from the left to the right and vice versa

in his own pace, choosing which aspects or perspectives are more interesting to him/her.



Step 4 - Movie

This section ties the various segments of the analysis together by displaying a selection of overlaid 3D
environments. It does not serve the function of giving further information but can be seen as s closing of
the project. Integrated sounds, mentioned by the authors in their written data, accompany the path the
camera takes through this environment.

The idea of this environment reached a far more advanced step in our thoughts - making it interactive by
being able to personally navigate and experience the environments in the third dimension - having
elements (which are clickable) that take you to specific steps within our analysis - defining sounds to
certain areas, and so on.

Again these are steps which can be approached at a different stage in the future.



Step 5 - Game

After being confronted with the whole analytical and abstract form of presentation we feel that this game
resembles a somewhat enlightening contrast and rounds up the project with a playful element.

The symbols, which the visitor is familiar with at this final stage, need to be dragged to the corresponding
excerpt of a cognitive map. Sounds and animations let the player recognize whether the symbol and the

map match.



Technical aspects
The interface of the digital project has been designed using the software Flash MX. The embedded 3D
environments presented as interactive Quicktime movies have been created using Maya 6, Alias

Wavefront.

Orientation in Virtual Environments M .|

Considering the idea of creating a virtual 3d environment, the field of our loss of orientation within virtual
space, and further the effects which these environments have on our perception system after leaving these
environments appeared to be an interesting field to follow up in more detail. This subject, however, deals
with a new field of research exceeding the outline of this paper and therefore is merely mentioned to

maybe give a small insight.

The translation from the perceived world to a virtual environment still lacks a similar form of representation,
due to the fact that simply not all senses belonging to a human beings body can effectively be stimulated
as they would otherwise be. Emphasize is clearly laid on the visual and auditory parts. Although advanced
technical devices are able to simulate haptic encounters, for example a person is able to feel an objects
weight or pressure, experiences such as smells or temperature and pressure are difficult to create in a
virtual environment. Apart from the lack of all bodily stimuli, technical aspects, meaning the power of
computers is limited in its efficiency to cover all information at once. The result would be a high reaction
time and therefore slower virtual presentation compared to the person’s action, which could lead to a faster

loss of orientation and/or feelings of dizziness.



There have been experiments testing people’'s sense of orientation within virtual worlds, comparing their
ability to sense direction before encountering the virtual world and after several sessions within a virtual
environment. Test persons were asked sit on a pivoted or revolving chair with their eyes covered and
were turned around their own axis to a certain angle (1209 from the starting point. They were then as ked
to estimate the angle they had been turned by. The result proved to be fairly accurate (909. In the next
step, the same experiment is carried out with the difference that the test person is wearing simulation
glasses and experiences a virtual environment. Again he/she is turned on the chair, the angle remaining
the same as before. The results demonstrate that a person seems to feel the angle he/she has been
rotated by as half the size it really is (609. The experiment in the virtual world is carried out for about 45
minutes with varying angles. They are then asked to repeat the first step in which they are blindfolded.
Surprisingly this time the test people estimate the angle as being far smaller as it actually is (509.
Therefore one can assume that the experience of rotation by means of the vestibular sense has been

newly ‘configured’.lOl
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Conclusion 1.0

The content of the research attempts to display and give insight into these various fields in which the
human perception is influenced and inspired and sometimes perhaps deceived by objects, sound, smells
and various environmental changes within his/her direct proximity.

The complexity regarding our perception and cognitive system - especially the way all incoming sensory
information is structured and evaluated - appears to be of great significance to the subjective interpretation
of a persons perspective towards his/her surrounding environment.

The different sensual systems are focused on in detail in separate chapters and are attempted to be tied
together by the research on cognitive maps and the display of conspicuous features within the collected

data in a further step.

The digital project intends to display certain elements we have encountered and believe to be significant
throughout the analysis of the data. It summarizes the succession of steps taken in the course of the
project ending with a subjective interpretation on our behalf of the test persons statements and cognitive
maps in form of a 3d environment.
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