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INTRODUCTION

Perception may be regarded as the most complicated process
to occur within the human brain. In its basic form, perception
implies the use of memory in order to make sense of life's
phenomena., The field of perception is extremely complicated. Its
data derived from both psychological experiments and also from
research in the field of philosophy. Perception-is also a very
broad subject, for it deals with all aspects of mankind's life
and its problems.

Perception in Architecture and the Environment, which is the
main concern of this thesis, can be counted as one part of the
whole subject of perception.

In a comment on meaning, Langer says that architecture has
been counted as a plastic art where it uses the elemgnts of
space, form, colour, material, etc., which architects are
required to understand in their abstract connotations and in
their varied moodsl. Lynch on the other hand states that;
structuring and identifying the environment is a fundamental
ability in which a lot of varied cues are used such as colour,
shape, light, motion, sound and smell?. Designers of the city
must therefore be attuned to their language and the potential of
their varied expressional accents.

The importance of the field of perception as a basis for
the process of design in both architecture and urban structure
has been acknowledged. However, currently there is a great lack
of application and utilisation of knowledge of that field3. Low

standards of urban design as Smith says, are in part the direct



result of a gross under-estimation of the complexities of human
perception and the mental requirements4. Hence, one can say that
dissatisfaction with undesirable results in the design of our
environment and with its design courses, were the main motive
behind the researcher's venture into the field of perception and
its application to both architecture and urban design.

Within the general structure of the research are four case
studies chosen as practical applications in these two subject
areas, from the point of view of the field of perception. These
cases respectively are: The Seventh Heaven Competition, Seventh
Heaven 2, The Parliament Square Competition, and finally, the
redesign of the Liberation Square in Cairo (Egypt).

Apart from their consideration as practice designs in both
architecture and urban design, these case studies were regarded
as useful opportunities for the researcher to apply and
demonstrate his understanding of the area of perception and its
constraints, which govern the human mind's conceptual ability in
structuring the environment.

The redesign of Liberation Square (Maydan Al-Tahrir), in
particular is treated as the principal case study through which
the researcher attempts both to evaluate the role of the square
as a symbolic urban space in Cairo and to redesign it within the
methodology derived from his researches.

According to the methods chosen in this research, such a
treatment aims at the construction of new design guidelines for
constructing squares deriving from the principles and the limits
of perception.

In connection with the methodology used in this research, it



is worthy of note that the researcher uses the 'questionnaire' as
a means of eliciting subjective responses, side by side with a
theoretical analysis which mainly has a bias towards
psychological and perceptual interpretation.

In detail, the structure of this thesis contains eight parts
and four appendices. The first part has two chapters, comprising
a theoretical introduction to the operation of perception within
the human mind. The second part comprises three chapters which
contain a literature survey of architectural elements within the
context of perception. The third part has only one chapter
comprising two case studies of a project in Regent's Park in
London, 1983, which can be counted as an application of the
theoretical aspects of Part 1. The fourth part has two chapters;
these comprise a discussion of the theoretical background to that
entity, the square in the city. The fifth part is a single
chapter which can be regarded as an application of the later
theoretical arguments. It comprises a third case study for a
project based on a competition for redesigning Parliament Square
in London, 1984. The sixth part also contains only one chapter
which mainly describes the methodology used in analysing the
final case study, that of 'Liberation Square in Cairo'. The
seventh part contains also one chapter, which comprises the
analysis of 'Liberation Square' in Cairo on two levels: i) the
square as an individual locus, the styles of its buildings, its
function, symbolism and validity as a public urban space; and ii)
the square in terms of its relationship to the city as a
component of its organism. The eighth and final part of this

research contains the conclusion and recommendations. There



follow four Appendices identified as follows: The first appendix
presents a copy of the questionnaire used in the research. The
second appendix contains some photographs of Seventh Heaven 1
scheme; the third, some photographs of Seventh Heaven 2 scheme.
The fourth and final appendix contains some photographs of the

Parliament Square competition scheme.
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PART 1

PRINCIPLES OF PERCEPTION



INTRODUCTION:

The process of perception is considered to be one of
the highest achievements of the human mind. lNMan without
perceiving his environment would not be able to understand
it.

Our environment is & mixture of ever changing phenomena
and “"perception is the use of memory to meke sense of (these)
phenomena and, if necessary, calculate the requisite inate
responses needed to negotiate the objects in space. Our
behaviour in the environment is the result of the interaction
between the viewed phenomena and those responses which are
given by the human mind. "The wérd 'phenomena’' designates
every 'something' which may be experienced, and its counter,
'nothing' does not designate anything, but expresses the
concept that I do not experience anything, that is, that
nothing is present to me."2

For analysing the visual perception of our environment,
we need a mass of data.

Psychologists have contributed a mass of data on these

elements (human relationships of time, his intuitions

and his emotions) in behaviour, but when it comes to
man's perception of space and environment, there is
much less empirical research to report, and our under-

standing is far from complete. 3

Perception is a broad field which covers all aspects
of the human life. Environmental perception which is a

part of these aspects, "is & process whereby sensory infor-

mation from the 'real' world is structured by the mind to



facilitate absorption by the individual".4

Structuring and identifying the environment is &
great ability in which many kinds of cues are used such as:
colour, shape, light, motion, sound and smell.

In the process of perception the human being's mind
receives messages from the body's five senses. Later, these
messages are interpreted emotionally to different responses.
In perceiving our environment we mostly use our sense of
vision in which we use our eyes to pick up information from
the real world to be sent to our mind.

Briefly, the process of perception can be described as
being an operation in which the EYE and the BRAIN are used.
The reader therefore will find that part looks like a trip
in which the information moves through the human vision
system and it arrives later in his mind, which can be des-
cribed as a producer of our responses on which our behaviour

is dependent.



CEAPTER 1- PERCEPTION & PHYSIOLOGY

1.1 THE EYE
1.1.a LIGHT AS A STIMULUS FOR VISION

Man needs light to see. It stimulates the receptor
cells in the eye to form the image. "...light that
stimulates the receptor cells in the eye must traverse
the optic media, including the cornea, aqueous humor, lens,
vitreous humor, and most of the retina."5

In the process of vision our eyes perceive two dimen-
tional images on the screen of the retina. However, the
world which we perceive is three-dimentional. In this
context, Wilson (The Mind, 1968) adds that:

.++Since each of our eyes regards an object from a

slightly different point of view, we receive two

slightly different versions of the same scene.

Normal vision is the fusing of these two images

into a simple picture with a three-dimensional
look.

This phenomena is the principle behind the
stereoscope, & visual device using a prism or mirror to

endow flat pictures with an artificial third dimen-
sion. ©

1.1.b SEEING

The eye is often described as a camera. It transfers
the optical images that fall on the retina into electrical
currents which are driven later to the mind through the

optical nerve.?7 On that meaning Gregory (Eye and Brain,

1974) also comments that,

The eye's (function)...is to feed the brain with
information coded into neural activity - chains of

8



electrical impulses - which by their code and the

patterns of brain activity, represent objects...

when we look at something, the pattern of neural

activity represents the object and to Dbrain is the

object. No internal picture is involved. 8

Gregory, contrary to what.Gestalt writers say, states
that there are no pictures within man's brain.

The process of seeing does not depend solely on that
information meeting the eye. On the contrary it uses that
information, stored within our minds, which has been collec-
ted from previous experiences. That reveals to us how
cartoonists can show things by offering little clues,
leaving the rest to the mind to complete_9

The human being's eyes as Gregory describes them are
typical vertibrate eyes, and are not among the most complex
highly developed eyes, but the human's mind is the most
elaborate of all brains. The eye system is a unique
structure,being isolated from the blood stream. Parts of
that system depend on the aqueous humour as a source of nutri-
ment like the cornea and the lens. The main organs of
the eye's system are: The eye ball; the crystalline lens;
the cornea; the iris and the pupil. The eye ball is
equipped with six extrinsic muscles, which hold it in
position in its orbit, and rotate it to follow moving
obJjects or direct the gaze to chosen objects. The crys-
talline lens functions as a visual accommodation organ
wvhich by the changing of its position and its shape, our
visual scope can be focussed.. The corneé's function is
to bend the incoming rays of light to form the image.

The iris which is a pigmented and opaque membrane works

as an effective aperture stop for the lens. By

9
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the cornea, the crystalline lens, the retina
and the optic nerve.

(Source: Gregory, 1979, p.50.)
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narrowing or widening that aperture, the iris controls
the amount of light entering the eye; consequently the
retina gets less light. The pupil is not a structure on
its own, but is the hole formed by the iris through which
light passes to the lens and on to the retina as an image.
The retina is a thin sheet of interconnected nerve cells,
including the light-sensitive reed and cone cells which
convert light into electrical pulses - the language of the
nervous system.qo

One of the most incredible things about eyes is their
ability to engender a depth of perception. This happens
when eyes pivot inwards for viewing near objects, or when
they pivot outward for viewing remote objects: distance
here is signalled to the brain by this angle of conver-
gence. Depth of perception can also happen through the
disparity of the two viewed images. The eyes are hori-
zontally separated (by about 6.3 cm) and so receive
somewhat different views. The slight difference between
the perceived images is known as 'disparity'. It gives
berception of depth by stereoscopic v:i.sion.'],l

A remarkable fact about eyes is also their ability
to provide us with a feeling of safety. We feel giddy if
there is a railing to protect us from falling, but if the
same railing is covered with cardboard or paper, and gives
support to the eye, giddiness often disappears through the

illusion of safety. Gropius again confirms this when he

says that people get lost in a space which lacks visual

definition.12
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(Source: Gregory, 1979, p.50.)
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1.2 THE BRAIN

The human brain is considered to be the most compli-
cated of the body's organs. It is also the most elaborate
brain ever to have evolved. The brain is the human's
control mechanism which directs behaviour in daily life.

In the last few pages I have mentioned the relation-
ship between eye and brain, and ﬁheir roles in the process
of perception. Now I will explain in more detail the
brain's anatomy and its role within the human body.

The brain was described as being a lump of matter
from inside, and as a pink-grey object, nearly the size
of two clenched fists from outside. Its main parts can
be seen in figure ( 1.3 ). These main parts are made up
of so called 'white' and 'grey' matter, the white matter
being the fibre connecting the cell bodies which form the
grey matter.

The brain is largely concerned with motor - control
of the limbs, and with the sense organs.

The outer surface of the brain is called the
cortex and is curiously convoluted. Each of our five
senses has its own region of that cortex.

The brain consists of 10,000 million nerve cells
which,in & mass of white and grey matter knot inside the
skull. The nerve cells in the brain consist of cell
bodies, each having a long thin process ~ or axon - con-

ducting impulses from the cell.qq The axons may be very
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long, sometimes extending from the brain down the spinal
cord. The cell bodies also have many finer and shorter
fibres, which are called 'dendrites'. The mind, as Wilson
says, "can handle complex situations through the use of
abstraction and combination, and reach logical conclusions
which may result in decisive action or creative ideas".ll5

The process of perception which is our concern is
that part which happens when the brain stem and the con-
tiguous areas are.stimulated by an electrical charge,
through which we can elicit the reactions of defence,
flight and hunger; through stimulation of higher levels,
a compulsion to laugh; through stimulation of the cortex,
visual and auditory reactions, among others.16

Man's nervous system is incredible. Networks of
nerve cells, some with fibres many feet long, run through-
out the human body, joining all the tissues. Electrical
impulses traverse these pathways at unbelievable speeds
which range from 2 to 200 miles an hour, relaying intel-
ligence to and from the brain.17

The computer device concept was derived from the

human brain. Similarly, the brain accepts information,

and makes decisions according to the data stored in the

rnemory.ﬂ8

It was mentioned earlier when discussing the eye
that the neural system responsible for vision starts with
the retina and it ends at the visual region of the brain.

This region which lies at the back of the brain is known

15
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as the area of striata.

The brain, as Gregory (1979) describes it, is divided
down the middle, forming two hemispheres. The two parts
are joined together by a massive bundle of fibres, The

Corpus Callosum and the smaller optic chiasma. The central

region of the area striata is known as the visual projection
area, "When a small part is stimulated a patient

reports a flash of light upon a slight change of vosition

of #he stimulating electrode, a flash is seen in another
part of the visual field. It thus seems there is a

spatial representation of the retinas upon the visual

19

cortex."

The electrical impulses which stimulate the neural

cells of brain are translated in such coded mental
pictures. These pictures are not really electrical
pictures, but they are coded symbols which do not need

to be similar to the things which they represent.go

fig. (1.6) Varied sections in the brain.
(Source: Wilson 1968, p.32)

17



optic chiasma

. area striata
Latera\yL @enicuiate body

fig.(1.7)

The optic pathways of the brain.

The optic nerve splits at the chiasma,
accordingly the right half of the retina
1s responded at the right side of the

accepted cortex, the left side of the
left half.

(Source: Gregory, 1979, p.45.)
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1.5 MECHANISM OF PERCEPTION

1.3.a PERCEPTION AS A COMPLETE PHYSIOLOGICAL PRCCESS

As mentioned before, the process of perception is
the highest achievement of the human mind. Hence 1t is
important for us to try to understand how this process
occurs from the moment that we see the things up to the
moment that we respond to them.

Over-looking the way humans used to perceive their
environment in the past has resulted in such a mess in
designing that environment. As in Smith, (1974, p.11)

«++LOW standards of urban design are in part the

consequences of a gross under-estimation of the

complexities of human perception and the mental
need. It may contribute to higher standards of
design if the mode of response of the mind to

built environment is understood in terms of

values, symbolism and aesthetics. 21

Arnheim, as an artist, had the same belief as Smith
that our buildings and consequently our environment show
the deficiency of understanding man's needs and his
perceptual reactions. That was the reason for Arnheim's
setting out to look at art and architecture as a part of
that art through the field of psychology, being considered
as the matrix of studying the perception of the human
being.

The process of perception in its mechanical sense

can be understood from what Hesselgren says is a kind of

physical energy reaching one of our sense organs, by

19



which a sort of electro-chemical impulse is sent to the
brain by one of our nerves. This impulse gives rise to

the experience of something which is called either a sen-

sation or perception.

fig. (1.8). Body & Perception.
In this illustration the heat
signal of the fire is trans-
mitted to the brain throughout
the long fiber which runs

from the foot to the cranial
cavity.

(Source: Wilson, 1968, p.33)
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1.3.b THEE FUNCTIONS OF THE CENTRAL NERVOUS SYSTEM

As in Smith,(1974, p.15), the central nervous
system has three functions, on which the process of
perception is based. These functions are:

Motivation

Memory

Learning

(i) Motivation

Motivation is the natural inate power on which our
primary behaviour depends in our early life. The process
of perception depends on our motives. As Smith says
"we need to see" and it is not accurate to say that "we
see what we need".

It is an acknowledged characteristic of the brain
that it has two opposed tendencies: one promoting

analysis and order, the other seeking novelty - surprise

and patterns of complicated relations.
Although order and simplicity are of a great impor-
tance in the process of perception, novelty and surprise,

however, are essential to mental health and growth.

(ii) The Memory System
Perception is based on memory. If our previous
experiences are not kept in our mind, then we will not

be able to understand or to perceive what 1is going on

21



around us. lMemory in de Bono's definition is "what is

left behind when something happens and does not completely

As in Anand (1978, p 52 ) memory is an instrument
which leads the onlooker from recalled feelings and images
towards the imagination of other similar forms and sensa-
tions. Coolness is recalled through light colours such
as blue or white, heat through warm colours like red or
orange, strength through harsh and tipped shapes, smooth-
ness through rounded forms, subtle rhythms and sound
through alliance with linear brushwork.

lMemory as Smith states, has three kinds of storage:
short-term; medium and long-term or permanent. In the
process of perception short-term memory is vital, the
reason being that the brain can only concentrate on a
small attention fragment at one time for a short period.

Because our brain perceives information in consecu-
tive ways, short-term memory enables these fragmentary
pieces of information to be interlocked together.

Two subsequent perception fragments may be as shown
below:

fig. (1.9) O

Fragments of an
information unite AND

(Source: Smith,

1974, p.22) D
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Short-term memory allows the relationship to be

constructed as follows:

Unified pattern of information

Long-term memory is established by connection
between cells to form patterns. It can be described as
a permanent trace on the brain which consists of the
physical interlocking of perception fragments to form
a coherent memory pattern.

Short-term memory lasts one or two days compared
to the long-term one which lasts for years.

The process of establishing a trace in the memory
as Smith explains, was described by Semon 2as early as
1921 as "engramming". A pattern of engrams recording a
unit of information hes been called a "meta-circuit".

A number of linked cells may be represented graphically
by an engram line.

A unit of memory as Smith indicates,comprises a
pattern of cells and nerve pathways which unite intoc an
encoded version of the events of the memory. However,
these cells are available to be used in the event of
perceiving other information. Hence, memory patterns

are interlocked in such a wondrously complex way.
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fig. (1.10) principles of engram notation.

By using the engram notation a Keyhole meta-circuit could

be represented as shown here.

(Source: Smith, 1974, p.23)

Existing network of
cells and pathways

Memory impress

raises probability

to a specific pattern
of cells and pathways

fig. (1.11)
Cell pattern theory.

(Source: Smith, 1974, p.23)

a4



It is remarkable that in the long memory a permanent
impress involves adding extra emphasis to a pattern of
cells and pathways, so that it stands out as a figure
against ground.

As Smith says, there are two schools of thought as
to how our memory is built. One theory is that, in a
sense, all information pre-exists in our brain, and per-
ception and thought are a matter of internal exploration.
The other theory suggests that long-term memory involves

the formation of new linkages.

(iii) Learning

According to Smith, the basic patterns on which our
pemory is established are built in the early years of mental
development, as the primary model of the world is con-
s#ructed. These patterns are a physical, internal
representation of the external world. Each basic category
of these patterns is called a schema.

Past experience makes the mind able to construct
probabilities about the visual and viewed array. A
specific place in the city is recognised because the
memory has constructed a pattern of cell connections and
linking pathways which in their abstract meaning are an

encoded version of the visual events of that pattern.

1.3.c THE SUBLIMINAL PERCEPTION

The memory storage fortunately is built up irre-

spective of conscious awareness. As Smith says, studies
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fig. (1.13)
Basic image of a church

(Source: Smith, 1974, p.27)
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in subliminal perception lead to the conclusion that
information can be perceived, classified and even
responded to, without reference to consciocus attention.
The term "subliminal perception is used to mean percep-
tion under the level of consciousness.

The classifier is an important part of the
recording system. It enables urban visual information
to be perceived and classified according to its corres-
pondence with the experiential schema. Schemas interlace
with each other at many points. A mosque is part of the
general urban schema. At the same time it is part of
the religion schema. Schemas are divided into numerous
sub-schemas, each one of them looks like a tree in the
way it branches out.

Bartlett, as in Smith (1974) defines the concept
of schema as being an active organisation of the past
experiences.

According to the subliminal perception basis
recognising the visual arrays does not experience prob-
lems if it has a sense of variation. Life would be
impossible if the brain had consciously to formulate a
detailed muscular programme in which its components are
the same.

One astonishing aspect of our mind is its ability
to maximise our perception of the visual arrays in a
straight forward direction. A hint of a regularly

perceived event should lead to a comprehensive perception.

27



Under the rule of system maximisation, perception as

Smith refers to, tends to be reduced to the most simple

form.
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fig.(1.14)The system of self maximisation

(Source: Smith, 1974, p.38)

fig.(1.15)The visual array in perception.

The arrow shows the usual way of perceiving the
visual array.

(Source: Smith, 1974, p.39)
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CHAPTER TVWO ASPECTS OF PERCEPTION

2.1 PERCEPTION IN LIFE

Perception as in Smith, (op.cit. p.15) is the use of
memory to make sense of life's phenomena. Our behaviour
in life is the direct interpretation of these feelings
and emotions that are involved in the perceptual process.q

Man's experiences in life and his reactions to them
have structured his memory, which is a store in which
different information is classified.

Since its beginning, the field of perception has depended
on the research of psychologists and philosophers. As in Goody,
(op.cit. p.1) psychologists have contributed a mass of
data concerning man's experiences in life. Philosophers
also contributed similarly, as in Langer (1953, p.3):
"philosophical reflections on art contribute a large and
fascinating literature, ranging from learned treatises to

pure belles-lettres - essays, aphorisms, memories, even

poetry".2

Philosophy as a field has concerned itself with

sensation and conception which are the two basic processes

of perception.5

Perception, as Gregory says:

Gdes) back to the beginning of human thought, and
remain(s) central to the discussions of philosophers
concerned with how we come to know the physical
world....understanding of perceptual processes comes
not only from the techniques of experimental psy-
chology, but also from physiology. &
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Psychological experiments, as Gregory says, are of
particular value in showing what kinds of information are
used to judge the shape, size; distance and rate of move-
ment of objects.

German Gestalt psychologists and their school are
of great importance when discussing perception. The word
"Gestalt" is a common German noun for shape or form. As
in Arnheim (1974) the word "has been applied since the
beginning of our century to a body of scientific principles
that were derived mainly from experiments in sensory per-
ception".5

Schulz in his book, Intension of Architecture (1963),

says that "gestalt quality" as an idea was developed by
the two psychologists Wertheimer and Kohler who proved
that an element's identity changes according to the whole
context of which it forms a part. In other words, the
whole defines and determines the parts.6

Psychologists contributed a mass of data concerning
perception. However Goody criticises their research in
the environmental field as being a subject which should
be left to others with more experience in this area.
Arnheim, as an artist, can be cited as an example to
assure Goody's viewpoint, being an artist who had special
interest in psychology. Arnheim, in the following lines,
speaks of himself, saying:

As long as I can remember I have been involved with

art, studied its nature and history, tried my eyes

and hands at it, and sought the company of artists,
art theorists, art educators. This interest has
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been strengthened by my psychological studies. 7

As in Goody (op.cit. p.1) psychologists have never-
theless contributed their share to the field of perception.
However, their application in the environmental area is
modest.

As Arnheim indicates, "some psychologists have taken
a professional interest in the arts. But it seems fair to
say that for the most part they have contributed only
marginally to our understanding of what matters".8

Our basic sensational criteria as Arnheim says,
depend on these phenomena which have been perceived earlier
since the beginning of life. As mentioned before, our
memory contains different schemas of which every one is
considered a data package of a special area of information.
In daily life as Schulz says:

We usually act on the basis of direction, size and
distance, and only a particular attitude enables us
To combine these phenomena into a superior space -
conception. Such a space schema in a developed forn
is capable of defining the relations between things
by indication link right and left, behind and before,

over and under, and also through considering the
relative sizes. 9

Perception is a process in which emotions are

involved. As Anand says:
The experience involves association of
nerves, vibrations, feelings, emotions, ideas and
other subtle states of the psychophysical life,
one leading to the other, and back again, until
you are inactive to understand it perfectly. 10
It is commonly xnown that the five senses alone
comprise the perception process; conversely the situation

is different where soul and heart come into operation.
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According to Anand,
"The rhythm bird', follows the seminal possibilities,
such as those from the various past and present
rhythms. This fourth bird allies itself to or diss-
associates the body soul from the organised pattern
eeso The fifth, the heart bird, is already filling
the personality with the excitement of the Gestalt.

If its energies have been aroused by the art exper-

ience, the blood flow gquickens. 11

Perception and emotion differ from each other. As
Hesselgren says: ‘"contrary to perception, emotions are
not localised in one's body. They exist in his mind".,]2
Hesselgram adds that sensation is the cry of which emotion
is the echo, so intimately emotion is connected to a
sensation.

There is a strong relation between our perceptual
ability and our age. As in Schulz (1963, p.48) Piaget's
experiment with the water-bottle shows that a big child
is able to perceive the relation between the water surface
and the bottle when it was tipped, a fact which a younger

child could not be able to compfehend.

2.1.2 INFLUENTIAL FACTORS IN PERCEPTION

There are many factors which affect the process of
perception. These factors as summarised by Schulz are:
"the attitude", "The cultural and social influence" and

finally, "Learning and age", as basic factors in building

up our schemas.,

(i) Attitude

Perception is paradoxical. The logic behind this is
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that we might, for example, judge a thing unsatisfactorily
according to our attitude and our mood. If we are in a
bad mood pleasant things may seem repulsive. Conversely,
if we are in a good mood bad things may seem fantastic.

A coin can be viewed differently in the €yeSof a poor
child thanin those of a richer child.

The tendency to over-estimate or to under-estimate
things depends upon our attitude and our mood at the time.
The common experience, although seen by different
persons in different ways at one time, will be based upon

their visions, all of which will be similar. Variation

in vision follows the individual's attitudes.

(ii) The cultural influence

As in Schulz (1963, p.38) the physical objects
differ in the various societies and above all, they
participate in different human actions. Children growing
up in a metropolis and peasant children in rural society
thus have different experience of physical things.

Within every society there are common socialised
criteria by which individuals can perceive viewed objects.
Under what Schulz has called "socialisation" it was stated
that:

1. The less extensive and the simpler the coherence-
system the greater the chance that we may perceive a
coherent single object.

2. The sign is a medium by which the individual can
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understand the significance of a complicated theme within
his societye.

3, Every society is governed by a set of rules by
which the individuals can perceive things and can behave
accordingly.

Socialisation therefore implies that we learn to

behave in particular ways towards particular things.

(iii) Learning and Age

Our memory which consists of different schemas was
built up throughout continuous learning. As man gets
older, his memory becomes more intricate.

Learning is very important in the perceptual process.
As Schulz says, "to 'learn to see' above all means to

acquire schemata which allow an adequate intentional
depthr 12

The 'simplest perceptual schemata' are a result of
senso-motoric activity, the 'higher' schemata are based
upon communication of experiences and cultural traditions.

The first schemata of a child as Piaget, the Swiss
psychologist asserts are a result of the child's concrete

operations, and not an intellectual abstraction of the

properties of things.

The schemata in general, as Schulz says are based
upon similarity between phenomena. According to Piaget
'proximity" is the first schem& to be acquired, 'since

constancy' is a schema which results from the operationzl
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experience that things maintain their size when moved.
Simple gestalt qualities like elementary geometrical
figures are obviously based upon schemata 'enclosure' and
'continuity'. Perception of complicated forms, like works
of art, needs schemata which can only be built through

special training.

2.2 PERCEPTION IN ART/ARCHITECTURE

Art as a subject is a part of our life. If man wants
to understand the significance behind a viewed artistic.
work, he should first try to understand the meaning and
the power that is owned by those basic elements which
make them work like shape or colour or form.

Psychologists and philosophers as mentioned earlier
have participated greatly in providing data about human
perception in all aspects of life. However, their appli-
cation in art particularly has been insufficient.

As in Arnheim (1974, p.6) every sane man has &
special capacity to deal with life artistically. To the
psychologists, as Arnheim refers, this means that the
study of art is greatly needed, being an important part
of man's life.

Philosophy as in Langer (op.cit, p.3) has concerned
itself greatly with art.

In the process of man's understanding of art work,
there are some questions that must be raised. These

questions as Langer summarised are: "what are the materials
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of art? Which is more important: form, or content? What
is beauty? What are the canons of composition? How does a
great work of art affect the beholder?" These questions,
as Langer says, are legitimate and the purpose of the
philosophy of art is the answer to them.

As in philosophy, psychology is also concerned greatly
with art problems, and if an artist wants to succeed in his
career he inevitably should have an interest in psychology
and philosophy. According to Arnheim (1974, p.8), "If one
wishes to be admitted to the presence of a work of art, one
must, first of all, face it as a whole. What is it that
comes across? What is the mood of the colours, the dynamics
of the shapes'?""5

The import of the meaning of a work of art cannot be
built up like the meaning of a discourse, but must be seen
first as a whole. According to Langer, it is anticipated
that a work of art will be viewed as a complex whole;
further contemplation can reveal complexities of the piece,
and of its import.

A work of art is a single, indivisible symbol. It is
as Langer says: "Composite, analysable into more elementary
symbols - sentences, clauses, phrases, words, and even
separately meaningful parts of words: roots, prefixes,
suffixes, etc., selected, arranged and permutable according
to publicly known "laws of language".16

Plastic art as Langer says, like all other art, shows
an interaction between its individual parts, things which

were identified by artists as "tensions". The relations of
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masses, the distribution of accents, direction of lines,
indeed all elements of composition such as colour, material,
form, etc., create what can be called 'space-tensions'.

Architecture as a plastic art is a good model of
space-tensions. It uses form, colour, material, etc.

Hence architects as artists are required to understand the
abstract of those varied elements in their different moods.

The language of all types of art is more or less simi-
lar. Drama in the sense of form is similar to architecture.
As in Langer (1953, p.366):

Drama is a great form, which not only invites

expression of elemental human feeling, but also

permits a degree of articulation, complexity,

detail within detail; in short: organic develop-

ment, that smaller poetic forms cannot exhibit

without confusion. 17

Architecture is generally regarded as an art of space.

Architecture, in Langer's definition, is a plastic art,
and its basic concern is always, unconsciously and inevitably,
an illusion; a totally imaginary thing or conception trans-
lated into visual impressions.

According to Arnheim (1977, p.4) Architecture in all
its aspects is a fact of the human mind.

Deep psychological understanding of the factors that
determine a person's state of mind make us able to differen-
tiate between an architectural experience here and another
there. The perceptual elements have their own sharp entity
and they maintain it whatever the circumstances are. In

the next few lines Arnheim shows us how it is important for

the architect to understand the emotional characteristics
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of the perceptual elements.

The perceptual elements persist whatever the circum-
stances, and only when their fundamental aspects are
known can we begin to understand an individual

instance. How can one hope to realise what distinguishes
the experience of the Parthenon in the Athens of the
fifth century B.C. from that of a Gothic cathedral in

the Bourges of A.D. 1300 if one has no clear notion of
the dynamic relations between vertical and horizontal?

N knowing what the Greeks or the French reacted to,

how can one speculate on what they saw? 18

2.2 THE LIMITS OF PERCEPTION IN THE DESIGN PROCESS

The process of perception has & great influence upon
the design operation in general. What is of concern to us
here is how its limits can affect the architects' and the
planners' minds when they proceed into the design process.
And what are those factors which influence their decision
through that process concerning the constraints of percep-
tion?

The first limit of perception which can be discerned
in the design process is that we do not perceive an isolated
fragment; conversely we perceive wholes. The coherence
system as in Schulz (1963, p.34) suggests that we do not
perceive separate discrete events but contrarily we perceive
relationistic wholes. That meaning signifies to us how
Gestalt theory came to existence.

The second limit of perception as in Schulz (1963,
p.34) is that the less of complexity and the simpler the
architectonic-form is, the greater is the chance for per-
celving the correct unified subject.

The third limit is that we are fully attracted by
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seeing a beautiful thing, in which the aesthetic dimension
means, logically, simplicity and an orderly relation between
its pattern in the schema or in the group of schemras.

The fourth limit is that although simple forms are
preferable to the perceptual process it is however not
absolute as Schulz indicates. Peculiar and new things as
a stimulus cause surprise and excitation which, as Smith
states (1974, p.18) are essential to mental health and
grovs.

The fifth limit as in Schulz, (1963, p. 46) is that
a rational relationship between the varied, and the
repetitive phenomena in the visual array lead to the con-
struction of a constant form.

The sixth limit as in Smith (1974, p.11) is that our
ability to create or to contrive a creative idea depends
firstly upon the abundancy of our previous experiences and
the richness of our knowledge.,]9

The seventh limit according to Smith is that a redun-
dant repetition of the same phenomenon such as shape, form,
or colour, leads to "subliminal perception" in which our
perceptual ability calms down and we sense monotony.zo

The eighth limit as in Ellinger (1980, p.2?7) is that
disorder caused by unrestrained diversity is confusing and
emotionally repellent. We accept diversity up to a certain
limit which if exceeded we feel irritated.

The ninth limit as in Ellinger is that although we need

the play of opposing forces in order to construct a balanced
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constitution, on the other hand we emotionally seek the per-
ception of a sense of dominance where the opposition of
equal forces creates tension and strife, precluding a sense
of oneness.

The tenth limit is that we are emotionally pleased by
seeing a rhythmic constitution, in which one can experience

a sense of continuity, consistency and unit;y.ell
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PART 2

PERCEPTION IN ARCHITECTURE



INTRODUCTION

My first concern in the previous section was confined
to understanding the basic principles of man's perception
and the limits of these operations in the design process.
However, in this part my interest will be concentrated on
understanding the identity of the architectural elements
within the perceptual context. As I understand the pro;
cess of design, it is mainly influenced by two factors:
the first of these factors is the human mind's capacity to
understand what is happening around him and the constraints
which control the mind's ability through the process of
perception. The second factor which influences the desi-
gner's decision, is the material in its varied forms as a
phenomenon which stimulates us differently according to its
potentiality and its abstract qualities. As mentioned
earlier, this part contains three chapters.

These chapters respectively are: The Architectural
Elements and Perception, the Dynamics of Architecture and
finally Architectural Aspects of Perceptual Connotation.

In the first chapter I will be examining most of the archi-
tectural elements which contribute to the process of design
such as colour, lighting, texture proportion and rhythm.

In the second chapter I will try to reveal the potentiality
of the line, the direction, and the form - these being the

tools by which the designer is able to bring his ideas to
life. In the third chapter I will try to examine the

meaning of the three following terms: expressiveness,

47



symbolism and character, as terms which have special per-

ceptual implications. It is understandable that all these
terms are interwound with each other strongly. There is no
symbolism or character without expression. In my investi-
gation in this chapter I will try to abstract the philoso-

phy of these terms and their perceptual connotation,



CHAPTER 3 THE ARCHITECTURAL ELEMENTS & PERCEPTION

3.1 THE PRINCIPLE OF UNITY

The virtue of the principle of unity lies, as Lewis
(1968, p.225), says,

Its apparent correspondence with the laws of the

nature and its strength, in its power to construct

the parts within the whole,. a primary aim of

architectural aesthetic. It is at once a quality

and a shaping force, and as an abstractlon univer-

sal in its reference. 1

The principle of unity and the theme of 'whole' was
the great concern of gestalt psychologists, who stressed
that we experience the environment as consisting of
objects or 'whole'. The term 'gestalt-quality' was
introduced by Von Ehrenfels to indicate the fact that a
whole (e.g. a melody) or a visual figure is something more
than the properties of its elements.2

The principle of unity as Smithies says is concerned
with visual composition in design, by which the relation-
ships of the visual elements uséd will be considered the
basic theme and the subject matter of this chapter.

According to Smithies (1981, p.6), the visual elements
by which the principle of unity is established are:
texture; colour; tone; direction and proportiqn. 5

There are different aspects of unity. According to

Smithies these aspects are: dominence; harmony; proportion

tion; vitality and balance.
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.‘ Fig. ( 3.1 ). Unity
by Proximity.
‘ Fig. ( 3.2 ). Unity

3.1 of orientation
‘. s Fige ( 3.3 )« Unity

of direction.

(Source: Arnheim,
1974, p.82.)

Fig. (3.4 ). Kandinsky.
Several circles. An
attempt to establish
unity by repeating the
circle in different
size, and tone.

(Source: Lauer, 1985,
p.14.)
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%.1.8 DOMINANCE

According to Smithies, dominance may be provided by
the effect of using one colour, tone, texture, direction,
and finally it can be achieved by imposing solid over
void or vice versa? As in Schulz (1963, p.143), the
Medieval church dominated the town not only because of
its size, but because of its unique east-west orientation
which often differed from that of the other buildings.
Dominating solids by voids or vice versa is very impor-
tant if we intend to establish unity. As in Hesselgren,

It is a common experience for architects to find

that a Gestalt, a facade for example, ocught to be

composed in such a way that one formal part
dominates. The facade ought to be either pre-
dominantly wall with windows in it, or predomin-
antly glass with bits of wall inserted below the
windows. &

Unity (Issac 1973, pp.95-98) mey result from the use
of a single dominant material, colour, texture, pattern,
and direction.

3.7.b.  HARMONY

As in Smithies, harmony as an aspect of unity can be
achieved by using the careful relationship of different
colours, or by establishing a directional totality in
which the directions of all the parts fuse into one
dominant direction. According to Hesselgren (1969, p.205)
8 harmonic composition is one aspect of unity in which the
different parts of an object speak the same emotional
language.

Harmony may be achieved by using a matching textural
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Fig. (3.5 ). Dominance and Unity. The Salginatobel
Bridge by Maillart is a bright example of sensitive
contrasted relationship between an object and its back-
ground.

(Source: Hesselgren, 1969, p.175.)
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Fig. ( 3.6). Church, Leningrad, USSR. An example of
unity based on repeating one form - the dome - with
variation of size and texture so that contrast and
vitality were established.

(Source: Smithies, 1981, p.14.)
RISTESS TS

Fig. (3.7 ). Repetition and unity. An underlying unity
can be experienced in El1 Greco's painting in which one

direction was repeated within the same group that is
based on 'proximity'.

(Source: Lauer, 1985, p.6.)
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quality. However the overuse of harmony may lead, és
Smithies says, to monotony.
3.7.C PROPORTION

As an aspect of unity proportion, as Smithies (1981,
p.11) says, can establish a powerful element in pro-
viding harmony of composition. Greek architecture was
strongly influenced by such concerns as the means of
producing unified and harmonious forms. The Golden
Section ratio can be used as a key by which a series
of related shapes and forms can be established. As in
Issac, "The repetition of a single proportional unit,
e.g. A/A or alternating units A/B; A/B and various
rhythms, A/B; B/A and so on, depending on the number of
different elements used, and spaces left".5
5.7.d VITALITY

This aspect of unity in visual design is provided
as Smithies indicates, mainly by contrast of colour,
tone or texture, of direction and proportion, and between
solid and void. According to Simonds, "Early in our
study of design we learn that the best features of an
object can be emphasised through contrast".®

Just as the over-use of harmony can lead to
monotony, so the use of extravagant contrasted elements
can impair harmony and tend to produce a multiplicity of
equal interest.

Classical and Gothic architecture have produced as

Smithies says, many examples of harmony and vitality
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Fig. (3.8 ). Contrast & Unity. Wright's house at
Pennsylvania shows a bold aspect of unity via using
contrasted vertical and horizontal elements.
Unforgettable also is the fact that this house is an
aspect of organic architecture, being allied itself
with nature.

(Source: Smithies, 1981, p.15.)
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Fig. (3.9 ). Unity & Repetition. Wright's building shows
a powerful coherence and unity which accompanies vitality
through the sensitive use of the curve.

(Source: Lauer, 1985, p. 5)
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conbined together to establish a unified rhythmic and
lively form.
3.1.€ BALANCE

As in Spithies (1981, p.14), this aspect of unity
usually does not become a problem, being mostly fulfilled
as the requirements for movement, under function, and of
structure, under stability, lead us towards a balanced
massing at least. A finer effect of balence can be given
throughout using a rational combinetion of solids and
voids or by the sensitive use of the visual weight of
materials. Unity as Issac states, may result from the
establishment of a balanced symmetrical or asymmetrical
composition.

According to Smith (1979, p.13), conceptulising
these forces which act within any architectural struc-
ture derives partly from the experience of the mechanics
of the human support and movement system.

Perceptually a balanced object has a physioclogical
connotation: As in Smith (1979, p.13),

Arnheim, true to the gestalt tradition, goes much

further by proposing that this state of balance is

perceived as such because the pattern (any
visualised balanced pattern) excites an electro-
chemical force field in the cortex which is

'typologically similar' to the pattern itself.

If electrical forces establish equilibrium we

said to achieve aesthetic satisfaction, the

satisfaction of 'pragnanz' or 'good gestalt'. 7

Unity, as in Issac, may be achieved by using a form

of strongly contrasted intensities of lighting, in which

a8 highly illuminated obJject for example is exhibited
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against a dimly illuminated background. Conversely,
unity may be destroyed by & badly considered lighting.

A series of unrelated and complex components can
establish an aspect of unity by constituting a group,
or being assembled as Issac says, within a frame.

Unity can be destroyed if the underlying basic
theme is lost, or when, as Issac indicates, the interest
is lacking or diverse to the extent that the components
involved slip or degenerate into separate entities.

A rational contrast may exist between two objects
where one of them works as & 'subject matter' and the
other works as a back or foreground by establishing e
unified form. Millart's bridge as a 'basic theme'
against the mountain as a 'background' is a clear
instance exemplified by Simonds (1961 p.24).

Unity does not mean the generalisation of cue
aspect of activity or function through the whole build-
ing. On the contrary, "(unity consists) of a diversity
of uses, a diversity submitted to a motive principle
which unites the different functions of each member or
organ towards a similar aim".8 Unity and diversity
of actions within a plan have been affirmed by Le
Corbusier who says: "Law and unity are the product of
diversity of movement, of life, held together by &
great mathematical axis running through them".9

A repetition of the same cell can establish a
unified form, by which an organic whole can be attained.

The crystalline forms of Le Corbusier's cities as in
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Fig. (3.10). The organic Unity. Wright's house for Mr.
and Mrs. Vigo Sundt, Madison, Wisc. shows the lawful

and the canonic mood of unity that is based upon repeating
one cell.

(Source: Smithies, 1981, p.19.)
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Lewis ( 1968 p.225), can be quoted as an example in which
a series of repeated geometrical forms were linked to a

predominant unitary axis.

3,2 PERCEPTION OF COLOUR

From the perceptual viewpoint, colour has a great
pPhysical impact upon our emotion and consequently our

responses by which our behaviour is subjected. As in

Smith (1979, p.15),

The brain seems to have the facility to work out an
equation which relates area to saturation in terms
of colour, texture or intricacy of visual events.

A large area of low colour saturation may balance

a much smaller area with & high concentration of
visual intricacy.... This may be because there is
equivalent -gross cortical activity, but it must be
repeated that this is conjecture.0

Some experiements as in Arnheim (1979, p.368),
have demonstrated a bodily response to colour. For
example, it was discovered by Fere that muscular power
and blood circulation are increased by using coloured
light, in sequence from blue with the lowest level of
response through green, yellow, orange and red. These
findings were confirmed by Goldstein. According to
Arnheim, -

- The same is true for observations by Kurt
Goldstein who found in his neurological practice,
for example, that a patient with a cerebellar
disease suffered disruption of her sense of
balance, became dizzy, and was in danger of falling
when she wore a red dress - symptoms that dis-
appeared when she wore green. 11

As a result of his experiments, Goldstein concluded
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that colours which correspond to long wave-lengths
g0 with an expansive reaction, whereas the short wave-
lengths make for constriction. Red as an exanple
excites us strongly being of a correspondence to long
wave-lengths, conversely to blue which correspond to
short ones.

A fact concerning colour is that it has an associa-
tional quality by which different symbolic situations
can be experienced. As in Meyer (1973, p.88), black
stands for mourning in most western societies but for
rejoicing in some African and eastern civilisations,
where white stands as the colour of mourning. Red, as
Arnheim indicates, is a passionate stimulating colour. A
relentlessly glowing passion colour as Kandinsky says,
and a solid power within itself. Red 1s mostly used
for attracting attention, being of a high stimulation
within the cortical field of forces. This fact lies
behind its use in the most important part of the machine
particularly in buttons to facilitate, as Meyer says,
its discovery when the intention is to operate or to
stop it. Red coloured with a touch of blue aquires an
"intolerable presénce". The reason being that it was
used by the high clergy to support them in their advance
to the heights of the purple of the Cardinal because of
its property of irresistibility. Red.yellow as Arnheim
indicates, is best suited to give the eye the feeling

of warmth and delight, whereas a red.blue makes us
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restless rather than animating us. In most western
societies, white as lMayer says, stands for innocence and
purity. In tropical countries white has been used as a protec-
tive colouragainst heat because it has a high reflective
quality. Warm yellow, the colour of gold, in Van Gogh's
opinion, symbolises joy, richness and glory.qz Conversely
pale yellow stands for envy, greed, and cowardice. Green
has traditionally been known by the colour of hope, based
as Meyer says, on the relaxing properties of nature.
cmotionally a nasty green stands for envy and jealousy.
Being a soothing colour, green has been used widely in
institutions such as hospitals and schools, because of
its associational quality as the colour of life, youth,
and health. Blue is considered, as leyer says, the
colour of the intellect, clear, fresh, logical attitude,
and the reason for this lies in the direct relation
between that colour and the colour of the sky which
enable a person to think with a clear mind. According
to Arnheim, dark blue sinks into deep seriousness.
Violet was described by lMeyer as an unbearable colour
that is difficult to see in long areas, stands for
repentance and preferred in fashion. As purple violet
is a stirring colour it is for this reason the church
and sovereigns have used it to show their power in
public.

An important fact about colour association is that

it goes back to the beginning of life where primitive
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people used it in a situation of different context, while
there were colours that symbolised power and evil, there
were colours used to heal the sick and those which can
cause success or disaster.
lixing colours as a technique for having a new
combination of colours for new associational meanings is
greatly appreciated by artists, especially in the field
of fashion. According to Arnheim, a bluish yellow or
red tend to look cold, and the same is true of a yellowish
red or blue. On the contrary, a reddish yellow or blue
seems warm. Combining browns and blues as in Picasso's
paintings in the Cubist period have become, as lleyer
says, fully accepted now in fashion and in interior
design.
Colour perception is considerably influenced by
light. According to Issac,
When an object is illuminated, the spectrum colour
nearest that of the surface colour will be reflec-
ted, while remaining light will be largely absorbed
by the surface, e.g. white will reflect all of the
spectrum colours and will resemble white light.
Conversely, black will absorb the majority of the
light waves resulting theoretically in the absence
of light and the resemblance of darkness. 13
Persons of different characters have a certain bias
towards certain colours and their preference can be
attributed to thelink between their emotions and the
colours they like. According to Issac, a person of
extrovert character has a preference for exuberent

colours, while another person with an introverted

character may have a preference for more subdued and
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Fig. (3.15). Colour
and Visual Weight.
A plane, or focal
point of interest
can be created at
the intersection

of varied colours.
Different colours
can also balance
each other visually
around the inter-
section.

(Source: Issac,

1M oall7 . )

Fig. (3.16).
Colour interval
A& B

shows a grey
colour in one
repeated inter-
val from light
as in B to dark
as in A.

(Source:
Hesselgren,

1969, p.79.)



quieter colours. The relationship between age and the

use of colour is of great interest. According to Arnheinm,
young people may use coloured dress to show their vitality
whereas, conversely, old people might prefer quiet
colours. Colours vary in their use according to the
situation in which they are used. Strong and bright
colours can be used in an evening party, while dark or
quiet colours can be used in a situation where dignity
and restraint are required. Cultures that stress the
difference between man and woman may produce distinction
in colour use to suit both sexes.

Colour perception varies according to the prevailing
conditions, e.g. the type of lighting, its intensity, its
direction, its colour; and also on the nature of the
reflective surface, e.g. its apttern and its texture.
Colour perception of course is subject to the relation-
ship between a figure and its background in a given
situation. Colours used in Jjuxtaposition affect esach
other and enhance the contrast between one another. For
example, a strong colour would affect a neighbouring
grey surface under the phenomenan known as 'complementary'.

An astonishing fact about colour is its dynamic
effect. Kandinsky, as mentioned by Arnheim, asserts
that a yellow circle will reveal a movement from the
centre outwards, while a blue one develops a centripetal
movement. According to Goethe, a dark object looks

smaller than a brighter one of the same size.



The sensitive use of colour in manufacturing and
industry has been accepted as an important fact.
According to Hesselgren:

The concept "colour conditicning' originated in

the U.S.A. where it was found that colour enabled

unskilled labourers to work better when it helped
them to clarify their environment. Machines were
painted in such a way as to give them a more
definite character of figure against the back-
ground of their locality. Details which needed
emphasis were painted in a way that drew visual

attention to them. 14

Colour language has been used in industry all over
the world, and by its use different and agreed meanings
were internationally standardised.

It was acknowledged that colours vary in their
perceptual temperature. While there are worm colours
we find cold colours as well. Dynamically, warm colours
expand, while cold colours recede. Red, warm yellow,
the colour of gold are warm colours, while blue, white
and light yellow are cold colours. Warm and cold
colours both have different psychological impacts upon
human beings. As in Arnheim's interpretation, warm
colours look like a warm person vwho seems to invite us,
while cold colours look like well wrapped cold ones
which keep us at a distance.

A unique Gestalten aspect of unity may be experien-
ced when different colours come together to form a
whole. The relationship between colour Gestalt and form

Gestalt is very important. "This relationship may vary

between two extremes. Iither the colour Gestalt can
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Fig.(3%.18). The Dynamics of
Colour. In this illustration
one sees that the white
figure looks larger in size
than the black one, although
they are geometrically equal.
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DARK
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(Source: Hesselgren, 1969,

Pe75.)

BLACK

Fig. (3.17). The Value Scale.
(Source: Ellinger, 1980, p.13.)
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co-overate with and clarify the form Gestalt, or they
can contradict each other." 15

Colour effects play an important role in townscapve
design. The seléction of colours as Perenyi says, (1973
P.24), should meet certain considerations, such as
ciimate, environment, illusion, notion, perspective, as
well as colour characteristics: 'enlarging, or contract-
ing effect, etc.'

Different colours vary in their perceptual and
visual weight. According to Hesselgren, (1969, p.283),
Dull and dark colours look heavier and stronger than
lighter ones.

It was proved that colours are of great benefit in
the field of psychiatry. As Anand states (1978 , ©v.41),
research in clinics in lioscow and Leningrad has produced
data that sessions in colour therapy are of great use in
curing psychic disorders and eye disease.

Colours affect the eye strongly and, as inter-
preted by Anand, these phenomena take place because
some of these colours heighten the tempo of our blooa-
stream more than others.

Different intensities of the same colour can be
treated as an interval between them. According to
Hesselgren (1969, p.67), if two grey colours of different
lightness are placed close to each other, the relation
of lightrness bpetween them forms a new perceptual

phenomenon called the colour interval.



Colours'expressions can represent the working forces
of a structure visually. For example, a pillar, as
Hesselgren says (1969, p.284), can be given a dark

colour to indicate its strength and its resistance.

5% PERCEPTICN OF LIGHT

Light is considered to be one of the most important
elements that contribute effectively in the process of
perception in Architecture. There are two different
viewpoints which identify light. According to the
physicists point of view, light which brightens the sky

16

and consequently the earth is sent from the sun, ~but

light in the psychologists' and artists' point of view
is a self-contained phenomenon, i.e. & quality that is
inherent in the objects themselves.

Light affects our emotions dramatically. According
to Hesselgren,

The most important attributes of light perception
are: direction of light, shadow, (perceived

light intensity and colour of light. The expres-
sion of joy in a painting can most effectively be
supported by illumination from above. Irom this
direction, light is most easily connected with
sentiments of hope and optimism....when the sun

is shining, a strong shadow is created which is
immediately connected to happy feelings. When

the sun disappears behind a cloud, the light
becomes shadowless and is associated with a feeling
of depression and gloom, perhaps even melancholy. 17

Apparently strong light is connected to clarity and
realism, conversely weak illumination is combined with

mysticism and fear.
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Fig. (3.19). Direction and Speed.
shows scattered reflected light
speed and rhythm.

This illustration
» Sense of direction,

(Source: NMeyer, 1973, p.68)



Fig. (3.20). Cheerfulness and Happiness. When the sun
shines the scene becomes an excited experience of a
lively, cheerful environment. Skeepsborn in Stockholm.

(Source: Hesselgren, 1969, p.222.)

Fig. (3.,21). Melancholy and Depression, for when the
sun disappears, the environment becomes gloomy,
obsolete and lifeless.

(Source: Hesselgren, 1969, p.222.)
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Perception of depth can be conceptualised if one
as Hesselgren says, can understand the play of light and
shadow. As in Arnheim (1974, p.318), it is a remarkable
fact about shadows that they can establish space.

Light is an essential part of our life. According
to Meyer (1973, p.70), it is considered as a tool which
makes us see all the objects around us. Light as lejyer
says, is seen in its own right as a means of artistic
expression, as in the theatre and cinema. Light can be
used effectively inside and outside as in gardens, parks,
or in architecture to heighten the value of the object
and to draw attention to it. The reflection of different
lights as happens in the theatre in order to create a
new colour or shade of colours has the same theoretical
role as the artist's use of colour.

Use of a contrasted well 1lit object against a dark
background was fully appreciated by artists.18 Picasso
as Lowry (1964, pp36-53) says, was totally conscious of
the effect of using contrasted dark and light areas in
his paintings. Varied contrasts between light and dark
areas have a dynamic effect because they maeke our eye
move about the visual work of art.

Light has different emotional characteristics that
should be understood thoroughly by designers, in order
to make them able to establish the intended atmosphere
in our buildings or in our environment. Buildings vary
in their emotional content. A church is different from

a factory and a library is different from a bath.
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Fig. (3.22). A sense of emphasis. In this painting
"Friends" by Hanna Pauli, one can see a dominating
focal point that has been achieved by the use of
contrasted bright and dark lighting.

(Source: Hesselgren, 1969, p.225.)

Fig. (3.23). An Illusion of Depth. The sensitive use

of contrasted bright and light areas has established a
noticeable sense of depth.

(Source: Sausmarez, 1980, p.18.)
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Tifferent moods of lighting induce different emotional
responses from human beings. According to Issac (1971,
pp.52-57), a well-lit, bright place might promote a
sense of well-being, cheerfulness, exuberance, courtesy;
conversely a dimly-lit environment may evoke an atmos-
phere of expectancy, quietness and mystery.

An environment with little distributed light from
the overhead plan may appear oppressive (unless the
ceiling is infinitely high); conversely a highly illum-
inatéd environment 1it from above appears bright. A4n
evenly illuminated environment which lacks variation
and the resultant shadow-play will appear monotonous.
Conversely, intermittently 1it environment may appear
dimly illuminated even when the level of illumination is
relatively high. A well-lit object in an environment
of a low intensity of illumination will become dominant.
The use of maximum contrast between light and dark is
necessary where the size of the basic theme is relatively
small or when its nature is very complex, like jewellery.
However, the use of irrational contrast may create a
harsh, and tiring environment which lacks subtlety.

If an evenly illuminated object 1lit from an exter-
nal source, 1s located against a dimly 1lit background
it will appear to emit light, to be 1lit from within,
even if the actual source of light is visible. By the
appropriate use of lighting, an insignificant object in

an environment (lacking possibly position and size) may
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Fig. (3.24). Shadow creates
space. The casting shadow
of horses on the ground
engender a sense of terri-
toriality.

(Source: Arnheim, 1974,
P.319.)
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Fig. (3.25). Light and
Form Clarity.

(Source: Arnheim, 1974,
P.312)

Fig. (3.26). Light,
Shadow & Depth. In this
illustration the play of
light and shadow display
the depth of two groups
of buildings.

(Source: Lauer, 1985,
p.89.)




acquire a srecial importance and interest. According to
Issac, variation in light intensities can be used to
assist the position, direction and the spectator's
speed through the environment by attracting his atten-
tion or by inducing the appropriate degree of curiosity
within him. When a special type of lighting is used to
highlight a certain function or to induce a certain
emotional feeling the functional purpose for this
lighting must be seen clearly to justify and dominate
the effect,as in the case of a well lit statue placed
against a dark background. By developing an object's
movement, its background, and the light source or the
spectator's movement, an object that was seen in
silhouette or in profile at first can be seen in full
relief throughout the graduation and the movement
sequence of these elements. A sudden appearance of
invisible light may be used as Issac says to attract
attention. Multiple light sources might be used to
establish a degree of pattern, colour, texture and to
imply movement. The relationship between the scale of
the environment and the size of a light source should
be considered carefully. Visible light sources can be
used to assist the size control of a large environment
as in the instance of locating the intersections with

a highly visible source of light. By the use of subtle

repetition of light sources a sense of aesthetic rhythm

can be established. As in Issac, shadows play an
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effective role in projecting the value of the material
in use, such as its colour, texture, ornaments, etc.
The effect of light changes from natural to artificial
upon the environment should be measured precisely,
otherwise the spectator's orientation or the focal
roint of interest might be changed. The use of appro-
priate lighting can establish, as Issac indicates, a
space and apparent total enclosure that it has no
physical barriers. The clever use of lighting and
sound was fully appreciated by designers, especially in

the interpretation field.

Sett PERCEPTION OF TEXTUEE

Different materials vary in their perceptual
impact. The reason behind this phenomenon is the
variation in texture of the materials used. Every
material has its own visual or tactile effect on the
sensations that is interpreted by our memory via our
previous experience. FPhotographers, as in Palmer
(1972, p.29), use the effect of texture to provoke
certain intentional sensations. "The photographs of
tactile textures are substitutes for the real thing
and serve to remind us of the actual surface." 1S

Texture, as in lMeyer's definition (197%, p.97),
is,

(The) arrangement of threads in texture, fabric,
degree of openness or closeness in a surface or
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Fig. (3.27). Texture's
Language. In this photo
we perceive that different
materials speak different
language., Siri's Chapel.
Archites, Carl-Axel Acking
and Seven Hesselgren.

(Source: Hesselgren, 1969,
P.226.)
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Fig. (3.28). Yew Bark.
A rubbing textural
surface.

(Source: Beaney, 1978,
p.39.)



substance when felt or loocked at, e.g. cloth, skin,

wood; of loose, fine, coarse texture; arrangement

of constituent parts, structure, e.g. of skin,

rock , literary work; representation of surface

of objects in works of art, biology tissue,

structure of this, from Latin textura = as text. 20
The character of objects can be sensed differently
according to the material used and its texture. According
to lMeyer, there are materials which can be evaluated
texturally by touch and others by vision, and others
with both. The best example of visual texture as leyer
indicates, is the sky. The reason for such a phenomenon
is that the light of the sky comprises an everchanging
pattern, which cannot be sensed by touch. The second
way of experiencing textures takes place when we touch
things. As in Palmer (1972, p.26), patterns, metal
works, jewellery and all other kind of craftsmen's
work can be sensed texturally by touch. It is a matter of
fact that these things can be appreciated texturally
also by vision. lost natural formations have, as
Palmer indicates, textural qualities which are either
related to structural reasons (e.g. bark) or related to
particular function, e.g. the defensive nature of the
hedgehog's quills, or the warmth of fur. A remarkable
fact about our mechanism of perception, is that a certain
tactile sénsation of an object can be recalled visually
again without the need of touching the same thing again.
As an example, the roughness of sacking, the smoothness

of glass, the softness of velvet and the hardness of

steel, all these tactile sensations can be recalled again
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Fig. (3.29 ). Pattern and Texture. The established
pattern of the repeated dark spots in a cheetah pelt
creates the given texture.

(Source: Palmer, 1972, p.24.)

Fig. (3.30). Sense of
Thickness.

Fig. (3.31). Rugged
textural Pattern of an
Elephant's skin.

(Source: Beaney, 1973,
P.37.)
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once one sees any one of these materials for the second
time.

An important observation of texture is the occurrence
of the illusion of depth. According to Hesselgren (1969,
p.311), a deep texture gives rise to an image of grain.
A great 'visual' depth in grain is related to a feeling
of coarseness and brute force, while a less deep grain
as in the case of plaster indicates 'harshness'. Ain
established contrast can be created through the use of
combinations of different 'true' depth textures.

There are materials whose visual impact does not
correspond with their tactile actuality. Examples of
these, as Palmer indicates, are polished wood or cork,
marble, printed fabrics and wallpapers. These may be
called optical textures.

As in Hesselgren, light plays an important part in
presenting the depth of texture in such a clear way.

By using the appropriate lighting to illuminate a finely
granulated surface, a sense of textural depth will arise.
As light casts shadows on relief bodies, an illusion of
depth can be established. A sense of unity can be
brought to our design through using a dominant texture.
According to Smithies, "Dominance may be provided by

the effect of one colour; tone or texture being visually

21 An effect of harmony can

stronger than the remainder".
be established through using & combination of meatching

texturese.
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Fig. (3.33. Section of bark
tree. In which one can feel

different textural sensations.

(Source: Beaney, 1978, p.41.)

Fig. (3.32). Unity
and Texture's Harmony.
In this chair the
corrugated cloth
pattern used is not
metching the smooth
leather used.

(source: Brochmann,

1955, p.83.)

Fig. (3.34 ). Light & Texture.
In which one can sense roughness,
contrast and an illusion of
depth caused by the lighting
variation.

(Source: Anderson, 1961, p.120.)
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Textures vary in the perception of their temperature.
While thére are warm textures, as Hesselgren says, there
are cold textures as well. Wool is an example of & warm
textural material while marble is an example of a cold
one. There are different techniques of using the texture
effect in production. According to Meyer (1973, p.104),
designers in the field of industry use texture as an
integral part of their products. The sense of touch is
employed to assist in identifying a product or to indi-
cate the position in which the package can be opened.

Pattern, ornament and texture have a good relation
to one another, and their use and their effects in
design become mutual between them. According to Issac,

pattern, ornament and texture may be used to

control weathering; to assist in camouflaging,

for special lighting effects, for acoustic

control and so on; functional purposes to which

it has been relegated for too long. 22

There is a strong relationship between pattern
creation and texture. According to Palmer a confusion
may arise between the two terms, pattern and texture.
However, there are many occasions when the arrangement
of different shapes can create a patterned surface that
has a textural quality as well. Also, there are sur-
faces which have both texture and pattern but in a way
that both of them can be distinguished as separate
entities.

According to Palmer's definition, pattern as a tern

means an arrangement of shapes which may be either two
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Fig. (3,36 ) larble.
Cold and smooth texture.

(Source: Hesselgren,
1969, p.201.)

Fig. (3.35). Imitation

of Nature. The

roughness of this

building's surface by

Le Corbusier (1957,

60 - La Tourette near Fig. (3.37). Wood.

Lyon), was his inten-
tion to imitate nature. Warm Texture.

(Source: Meyer, 1973, ggggfcgiagifielgren,

. 105
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or three dimensional. The size of a pattern has a
great influence on the environment. Strong patterns
should not be used as a treatment for a small wall,
conversely weak ones should not be used for large
surfaces.

According to Issac,

Pattern and texture may be employed to maintain
small or medium-scale treatment. Areas of enclo-
sure planes, in association with strong patterns,
should be generally plain in colour and texture
and the size or scale relationship must be care-
fully considered. Strong, simple or complex
patterns may be used to unify a number of
separate and dissimilar elements. 23
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3¢5 PERCEPTIOIN OF RHYTHM

Rhythm (Meyer, 1973, p.139), is created when objects
are seen or arranged in such an isolated or related way.
As in any design product, rhythm is used in Architecture
to provide an 'eye-catcher' by which the organisation of
the architectural elements can be perceived easily. 28
Rhythmn (Hesselgren, 1969 ©p.158), determines the melody
of a composition as a whole. "Rhythm and tone intervals
form part of the higher whole, the melecdy, in a way
characteristic of all the distinctive features of the
formation of Gestalt."25 Klage's definitlon of rhythm
(Hesselgren, 1569 p.159), "is primarily something that
flows, a happening that without interruptions gradually
changes between two extremes'. 26

Rhythm has a high perceptual connotation. According
to Woodrow's definition (Hesselgren,1969 p.158), it is
described as '"the perception of a series of stimuli in
such a way that a series of groups is perceived".27

By a skillful organisation of rhythmic elements a
sense of motion can be created. As in Hesselgren (1969
p.159), while rhythm extends in time, perception of
motion becomes an important part of its experience. As
in Lauer (1985, p.114), "just as in music, some visual

rhythm can be legato, or connecting and flowing; others

are staccato, or abrupt and dynamic".28
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Building an expectation is a unique characteristic
of rhythm; if it happened to be destroyed, a sense of
disappointment will be felt. 29

An aspect of complex rhythm would be very difficult
to be perceived. According to Bacon, the complex inter-
relationship of the multiple rhythms which have been set
up by the bays and openings in the Baroque Architecture
are difficultly handled by the mind and cause tiredness
and strain for the observer's eye.50

Rhythm has common abstract qualities which are of
special interest in the process of perception. As in
Meyer, these qualities are: direction, sequence, interval,
separation, tension, anticipation, surprise and revela-
tion, harmony and contrast and graduation.

The perception of rhythm has physiological implica-
tions. According to Smith (1979, p.24%), "The human mind
possesses an intrinsic tendency to group random phenonena
into rhythmic petterns", and the appreciation of these
rhythms "range from the limbic satisfaction with heavy
serial rhythm or beat, to the more sophisticated and
subtle rhythms discerned by the cerebral cortex, par-
ticularly its minor hemisphere".52

Rhythm has been used widely in art. Architecture
which lays some claim to being the mother art, enables
us to see; feel and experience rhythm and space in such
a clear way. As Smith indicates, Medieval and Renaissance

builders were expert in using numerous rhythms of
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Fig. (3.38 ). Rhythm and light. The alternation of
light on columns and the shadow between them have
established a powerful pattern of rhythm.

(Source: Laure, 1985, p.116.)
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Fig. ( 3.39. Tactile rhythm. Texture can establish

rhythm in which a pattern of repetitive kneps or colour-
ful spots can exist.

(Source: Laure, 1985, p.116.)
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2
different frequency both in and outside the 'ouilding./5

Rhythm plays an important vart in architecture
through its contribution to the whole aesthetic impact
of the building.

As rhythm helps in the organisation and the manage-
ment of data, it is undoubtedly considered as a source
of satisfaction. From the perception viewpoint, rhythm
as Smith indicates, assists both memory, storage and
recall.

Rhythm has two different forms. As in Hesselgren
( 1969 p.160), either it is a bound rhythm in which the
time is kept or it is free rhythm in which the tone
intervals are varied. A good example of bound rhythm
can be seen in a marching regiment of soldiers. The
free rhythm which is so called by the "artistic" rhythn,
as can be well seen in dancing. Over history, western
music has changed in its usage of rhythm many times.

The choice between free rhythm and bound rhythm
invariably took place.

Colour (leyer, 1973, p.87), plays a magnificent
part in creating rhythm. In modern architecture, colour
has been used to build rhythm in buildings to replace
the use of ornament in the classical architecture.

Among the names of architects who have used colour to
create rhythm are Gropious, Rietveld, Van Doesburg, Mies
van der Rohe and le Corbusier, By blending areas of

pure colour into architectural rhythm and structure,
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those pioneers, as Meyer indicates, have archived harmony,

surprise and unity.

5.5 PLRCEPTION OF PROPORTION

Across history proportion as a configurational princi-
ple in art and architecture‘has taken & special interest
from architects and mathematicians.

The need for establishing a system of proportion
has arisen from the urge to standardise our products and
from the need to satisfy an aesthetical and innate
humanitarian requirements.54

By using a proportional system, a state of totality,
whole and life can be established. According to Smithies
(1981, pp.17-16), the repetition of a single or a series
of related three dimensional proportional forms can
establish an underlying unity, if the way in which these
forms have been arranged were handled skillfully, other-
wWise monotony may arise.

Throughout history, artists and mathematicians have
done their best to establish an adequate proportional
system. According to Meyer (1973, p.561), the golden
section as a proportional system can be found in classical
architecture, also in works of the Romanesque and the
Italian Renaissance periods, where it was used to arti-
culate areas and to organise composition, intervals and

rhythm., Greek design, as Smithies (1981, p.11), says,
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fig. (Z2.42). The System of Proportion in
Greek Architecture.

(Source: ' Issac, 1971, 1.85.)
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Was strongly influenced by a concern for harmoniously
nodulated composition. The harmonic relationship of
part to the whole was based upon a proportioneal
syster, the best known being the Golden Section or
divine proportion. This is (Y5+1)/p or 1:1.618;

this ratio provides a very wide cholce of cambina-_
tions..... As a series (0.618:1:1.618:1.618<:1.6182:
1.618) it has property as a Fibonacci series (each
number being the sum of the two numbers preceding)
€.f5e 2:4:6:10 etc. 35

Lccording to Kepes ( 1966p.35), the pre-Socratic
concept of & man as the measure of everything, expressed a
general feeling which later became basic in classical
times. During Greek times, many architects,as in Issac
(1971, p.102), showed a high skill in applying the
classical proportional system which was known at that
time. Leonardo Da Vinci's works and those of Palladio
are in the forefront to be mentioned (based on provor-
tions of 1:V 2 and 1:2 double square).

While looking for a new propbrtional system the
artists and architects of the new architectural movement
were reluctantly using the classical and the romantic
discipline. As in Crosby(1965, p.9),

The artists and architects of the nineteenth and

twentieth century were not ignorant of the theories

(classical and romantic theories) but as they could

not share their sixteenth-century religious and

philosophic basis, the theories seemed to them
irrelevant. However, they continued to use the
systems while looking about for a new theoretical
basis. %%

Proportion as a principle in architecture has a
perceptual connotation. According to Kepes (1966, p.218),

The sense of proportion is inherent in the experience

of perception and like all other perceptual properties

it is dynamic: rightness presents itself not as a

dead immobility but as the active equipoise of con-
certed forces while wrongness is seen as a struggle
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to get away from an unsatisfactory state.

Physiologically it was assumed, as in Kepes (1966,
p.219), that an optical pattern when projected upon the
relevant cortical field of forces in the brain produces
there a corresponding configuration of forces. Accor-
dingly we sense pleasure i1f the three dimensional rela-
tionship of the projected pattern is harmonious.
Conversely, we feel misery if this felation is awkward.
Gestalt psychologists, as in Smith (1979, p.20-23),
believe that an object of good configuration involves
three dimensional patterns of excitation in the brain.
This fact makes us understand that the excitation can
take place if the three dimensional object is designed to
be pertinent to neuronal patterns of the brain.

Since the time of realising man to the direct
connection between the well proportioned thing and the
excitation of the brain, he did,as Smith indicates, his
best to contrive a numerical series to help him in
designing his products and to avoid the uncertainty of
measures.

As a result of this discovery, man started to look
at nature being the source of logic. For Issac (1971,
p.101), the Greek's mathematical and proportional system
was difficult in its consideration of the human physical
scale; conversely Le Corbusier's modular system did not
ignore it. The later invention of Le Corbusier's modular

system thaet is based upon the Golden Section was behind
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L.e Corbusier's belief that this ratio has a cosmic
connotation. As in Kepes (1966, p.223%), Le Corbusier's
preference for the Golden Section was because it has a
cosmic connotation, being the formula of 1life, which has
been discovered by scientists in the body structure of
plant and animel. This ratio, being applied in man's
artifacts and products makes the cosmos law easy to be
read from that of microcosm.

It is known that Le Corbusier has established his
modular system in the human bedy, and having done that
he extended, as Meyer says, & link with the ideas of
Renaissance artists such as Leonardo and Durer.

The Golden Section in which its two dimensions: the
longer and the smaller respectively, yilelds as in kepes
(1966, p.218), a ratio of roughly 8:5. This ratio
combines unbreakable unity with lively tension, compared
with a ratio of 2:1 in which one can experience a visual
diversion.

There is no compulsion to use the Golden Section,
since artists are required to use their intuition to
judge their work. Le Corbusier indicates, as in Kepes
(1966, p.223), that the arithmetic progression values of
the modular system do not guarantee continuity; they
only suggest it. Since it is left for the artist to
pick up from the scale the values he wishes to combine,
he must therefore use his intuition to judge the values

he uses. Hence "the Golden mean and other geometrical
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fig (%.44) The Human being and the system of proportions

(Source: Heyer, 1973, p.66).
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means cennot replace the creative mind nor take over the
artist's work but only support it". 58

The practice of centuries has shown, as in Le
Corbusier (1958, p.21), that the Golden mean is the most
pleasing of such relationships. Being applied in
architecture it draws it to the cosmic law which is best
exemplified in the human's body proportion.

The principle of Cubism as Meyer indicates, has a
strong connection with the Golden section theory. The
pioneers of this movement as was indicated have borrowed
the idea of the Golden section from Leonardo's theories.

The modular system was succéssfully used to meet
the demand for prefabrication units and many other mass
products. A clear example of its application by Le
Corbusier can be seen in the Unite d'lMarselles in 1945,

It was accepted that there is a relation between
sight and sound. As in Anand, "the basic problems of
sound, pitch and quality were studied in connection with
the drun instruments....and the tones were analysed. The
result shows awareness of the intimate connection between
sight and sound". Hence, one can imagine that there must
be a relationship between the proportional visual systems

and the audible one thet exists in music.
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CEATTER 4: T¥Z DVIANICS CF AZCEITECTUZE

I Do L -~
AT LT Loal L o b A Py

It 1s argued that lines vary in their zostract
qualities and their emotional charecteristics. nence it
1s necessar;y for architects to understand the d;nznics
and the potential energy of lines, and their perceptuzl
impact uron the human responses.

lan (Anand, 1978, p.47), is charged with dynamic
enercies. "(These) dynamic energies...require corres-
ponding expressionist movements in his creations to
stimulate him to nis purrosive goal-seeking." 1 Lines
as design equipment can bring forth these exrressionist
movernents to men's creetions to stimulate him and tc

setisfy his emotional needs.

cr

Lines, a&s any other pnenonena, heve had & grea
impact on human sensations. OSimonds comments on tnos
meaning saying: "Lines, forms, texture, sounds, and
colors all have certain precdictaple impacts cn the humun
intellectual-emotional responses”.

The straicht line as it was described by l.eyer viries
only in lencth and therefore 1s least ornamental. I &
straicht line Joined by other curved one, he will acauire
b

an ornamentel taste. The straight line as Issac

identified it is the line of uncompromised direct rnove-

4 . . . .
ment. In a psychological expreriment it was proved
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Fig. (4.1 ). Line of access-in which different mood of
different lines shows different abstract qualities.

(Source: Simmonds, 1961, p.146.)
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that we find 2z greater pleasure in looklng at curves than
in looking at straight lines. 1t 1s a matter of onhjsio-
locical interpretation, where the three pairs of muscles
which control our eyes' movements are not arranged
symmetrically.5

i.ies Van Der Aohe's 'Guiding liall' concert which
could be seen in his pavilicn in Barcelona has cderended
on the straight line votentiality 5

The curved line as Issac descrited 1t, is the line

1

which,contrar; to its colleagues, flows softly; smoothl: ;
and hes & feminine expression. According to l.erer the
curved line is more orneamental than an; other line. The
curved line emerging from & central roint has a poten--
tiality of creating forms of containment quality.

The diagonal line is the most energetic line, bein;:
associated with specific life aspects of dynamic vroverti
such as mounteain climbing, travelling uz or down a hill,
or the crescendos and diminuendos in rusic.

The diaconzl line (lleyer, 1973, ©v.20), is often

nnlored whenever we search for visual excitement and
sensation. During walking we shift our legs in such &
diaronal war. Disgonal movement 1s often relzsted to
rotating movement, which is the basis of &l other move-
ments.

i0st elements of architecture and landscape are

based on the vertical and the horizontal directions which

conform to the human being's elementary energies. iwan
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Fig. (4.%). THE IDENTITY CF LINES.

1a - 1h shows in general left-to-right movement

verring in srveed.

2a = 2e show change of direction and size sequence.

In %a and 3b one can exnerience movement in right and
left hend cide relatively.

(Source: Issac, 1971, p.38.)
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Fig. (4.4 ). The Dynamics of lines. One can sense
different abstract qualities in Kandinsky's plate
lines such as movement, speed, and direction.

(Source: Kandinsky, 1979, p.170)
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stands up wnenever he decides to act and he lies down
whenever he seeks rest.

According to our previous experience Anand sz, s
that "(lan) sums up the work of art before him in such
terms as 'soothing' or 'linear' or 'affecting' or in
intellectual terms. He is thus seeking 'vitality' in &
triangle or in upward thrust, 'coherence' in a curved
line, or 'rest' in a cube or rectangle".7

Finally, I would like to emphasise that it is
important for artists generally and for architects
specifically to try to understand the abstract qualities
of the lines they are using, otherwise their design wiil
achieve only chaotic forms. ©Simonds in the followinr
quotation shows us how important it is for designers to
study the dynamics of lines.

"Where the containing elements of a space have

linear characteristics, the abstract line quslities

are of great design importance. Every line evident
in the form or surface of any element, or descriced
by the meeting of any forms or planes, has its own

abstract design expression. This expression must
be in harmony with the intended neture of the space. 8

4.2 THE DYNARICsS CF FORMS

Studying the dynamics of form is of a great impor-
tance for architects and artists in general. Torms and
shapes contain within their constitutional bodies some
quantum of potential energy on which their expressions

o
depended.”
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The word 'form!'(as in Whyte, 1968, Dp.&),

refers to the shapes of material objects, the
arrangement in space of groups of them, and the
arrangement in space of their component pzrts.
Cur aprreciation of form is partly sensory, bus
we can ve helped by measurement and calculation

to gain some confidence that what we perceive isg
not entirely unconnected with the outside worid. 10

An alternative term for the word 'form' is the word
'structure’ which in its basic sense (as in Keves,
1955, introduction), "is the creested unity of parts and
joints of entities. It is a pattern of d;namic conesion
in which noun and verop, 'form' and to 'form', sre ccexis-
tent and interchangeable; of interacting forces rerceived
as a single patio-temporal entit:;".ll/1

Perceiving the form varies from one person to
another. As in Whyte (1968, p.6), Arnheim sars tnat the
'aesthetic significance' of a particular form derends
not only on its virtual shape and structure, but &lso cn
the formative process of perception, the persongl atti-
tudes and reactions of the percipient, and on his culture.

liatural laws have a deep effect on creation of rorn
gs in Simonds (1961, ».11),

Lvery vrocess in nature has its necessar: form.

These processes always result in functionzl forne.

They follow the law of the shortest distance

vetween points: motion creates for itself forms
of movement. For each energy there is a form of

energy. 12

The laws of least resistance, and of econom:, and of
effort make it inevitable that similar actions should
produce similar forms. rnheim in that meaning adds

that, "sameness of role expresses itself in sanreness of
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Fig. (4.5 ). Kature and creation, in which one sees
different forms of self entity.

(Source: Kepes, 1965, p.&7.
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arpeerance'.

The problems of form (as in Schulz, 1963, p.152),
are of great importance to the architect, because fTaer
concern the means which are his own special interest in
the process of design.

It is acknowledged that there are two basic modes
of forms. The first is simple, the second is comvlex,
being combined of different basic forms.

The first mcde of forms zas a kind of self unitr.
Lccording to Smithies(198%p&2), "A simple object such as
a2 sphere or an egg is an obvious entity having self-

. 14 . .
unity". Nature in favour of producing forms of self-
unity like flowers, crystals and atoms.

Similer forms have a tendency to te grouped together.
As in Palmer (1972, D.46),

In the world around us, we see many examples of

natural groups. There are those which are formed

for structural and functional purposes and there
are those groups which are created by similarity

or a desire for security. We ourselves, catalogue

animals and plants according to their specieg, and

then meke further breakdowns in terms cof such things
as femilw, social behaviour, colour, markinge,

environment and habits. 15

L distortion may affect forms of self entity. In
thaet situation the case can bte described as & 'deviaticn
from the norm'. &s in Hesselgren (1269, p.72), a little
deviation from a 'pregnant' perception can ve grasped
more easily than one from a non-pregnant one. 4s in
Schulz (1963, p.136), also & deviation from the s;mmei-

rical or recular form has to be very clear to be formally

active.
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The second mode of form is of great importance tToO
architects, where architecture always uses different
combined feorms which is characteristic of that moce.

The orgenic form can oe classified here uncer tals
catezory, while that mode of form is a combination of
varied elerents. Therefore it is inevitable for these
elements to svoid conflicting each other and fto unify
. . 16

in such & hcrmogeneous balanced form.

Gestalt psychologists have moved fer in their
resezrch to examine the human ability to perceive fcrms.
Ther confirmed that we tend to perceive things &as &
'whole', not as 'particles'. Also, they have investi-

cated the relationships between the parts and the wihole.

)]

C

The orgenic form is a mode of combined similer or
dgifferent forms. The honeycomb is an organic form nizde
of similar cells. The human form is an organic form nade
of different shaped organs. The organic form 1s the most
unified form within other forms. A building can be
designed in such an organic way to represent 2 'wvnole' ¢r
2 cestalt such as the Greelr temdle. !

Tunction has undeniable influence on form. e all
¥now the femous clause of Le Corbusier which says that,
'form follows function'. However, it is argued that
functicn cannot influence form in the whole situation
where there are occasions in which the function is of
asbstract qualities, which it is not easy for the form to

express or to pronounce it as in the case of a library. How
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can its form follow the reaction of 1:'ead:i.ng?",'8 The answer,
as in Arnheim (1277, 0.2%56), is that, "ohrsical function
does not sufficiently determine form and no such deter-
mination ex»lains whr a visitle kKinship should result

. . 12
between function and expression”. '-

It has neen proved
by now that neither in biology nor in the applied arts
can form ever fully be determined by functicn.2o

It was argued that every form is charged with the
action of a certain amount of energy. 4s in Grillo (1950,
p.17%2), the association of mass and motion produces the

21 The world around us is nade of

equation of energy.
forces in equilibrium - or energy in its potentiazl form -

and forces in motion or kinetic energy.

L3 THE DYNANICS OF DIRECTICNS

4.%.a2 The Horizontal Directions

It was argued that the horizontal direction s *he
most convenilent of all directions.

Mathematitians as in Grillo (1975, p.20&), have
investigated the principle of least action. Descarts,
haupertuis, Lagrange, Hamilton, etc., have done thneir
best to formulate the important principle, better known
to us as the very human 'law of least effort', which
controls the whole theory of circulation in desicn.

In their discovery it appeared that the horizontal
circulation, is much more convenient than any other

circulation, and it consumes the humsn being's least Eenergy.
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Fig. ( 4.7 ). Seascape and horizontality,; in which

one can be able to accept the fact of nature being
the source of horizontelity; the phenomenon which

has been acknowledged earlier as the main direction
of life.

(Source: Simonds, 1961, p.15.)
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The Chinese (Grillo, 1975, ».208), who are inown &s
veing first in wisdom, bullt most of their cities nc
more than one story high. Such buildings convel 2 rest-
ful feeling of peace, and easy going living.

As in Fever (1973, p.20),"the basic activity of

ordinary man is essentielly vertical and horizontal".

direction is the canonic and the mein direction in cur
universe. Arnheim comments on Wright's btuildinrs, se;ing
"Distinctly horizontal buildings, such as some of wrisht's
prairie houses give the impression of lring on the ground

. .. . 2%
like & reclining animal".”™™

According to Arnheim's philosophy, (frnheim 1477,

p.44), horizontal buildings are connected to the cround
by varallelism and not by penetration as in the case of
vertical and tall buildings. The horizontal direction

as Schulz sars, iz an interpretation of man's concrete

1

worlid of actiocn.

Thinrs of horizontality like god created landscare
or man made forms are cheracterised by stability, rencse,
and equilibrium.24

L composition of horizontal and vertical natterns,
inevitably would have a great deal of vitality. The
resulting contrast achieved by using the two directions
at one time should enliven the composition. Absolute
horizontality should be avoided otherwise it will lead

to monotony. As in Simonds (1961, p.55), our structure
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which one can sense a taste of horizontalit: veiny
the building are fused with the ground surface.

Eerm Houses (¥Frank Lloxd Wrignt), in

(SOUI‘CG: Smithies, /]98/], p.'\'? >'
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should be enhanced and dramaticed in &ll wars vos

4,%3.p THE VERTICAL DIRECTION

Contrary to norizontality, verticelity, in
exnressing power, needs power to be established. ==
in Grillo (1875, p.208), vwhen we ascend stairs &t the
vouthful pace of one meter per second, we reguire Irom
our muscular systemn energy equal to about one horse
power,

4s Arnheim (1977, v.33), says:

Climbing is a heroic liberating act; and heizniiv

spontaneously symbolises things of high value,

be it the value of worldly power cr of sviritu T

To rise in an elevator, balloon, or airvlene is %o

d,

experience being libereted from weicht, suvlincte
invested with super human abilities. 25

C

v

M
-——
%

Vertvicel things penetrate the ground at risht an-les

in order to establish the necessary interlockin: for
balance such as that in 2 tree. According *to sironds
(1951, p.112), lines and shapes which are verticzl _ive
a feeling c¢f strength, ucvward movement and bvalance.
Eaving a vertical terminate near eye level 1s a
distressing visual experience. If the vertical terminn-
tion is a wall as 3imends (1961, p.112), sars, the tov

of such a wall cr screen seemns to glice or saw ac

H

ccs
the eres of meovle lcolzing et it.

Tne vertical elements in space establish their cun
reference points. The verticals of &n; swnece as Jinonds
sars, must "attract, induce, arrest, amrlif;, explcin

receive, derflect, direct, detain, and asccormmodate the
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Fig. (4.9). Reference in space. The centrzl symbol
of New York VWorld's Fair of 1939 plays a great task
in identifying the site of the fair among the vast
ciltye.

(Source: Simonds, 1969, p.129)
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planned use, &s the ares cderands'. verticel e_emernts
have the most important function in the creation cf

external spaces. Ther

contain, articulate, and controw

it. In planning according to Simonds verticel elerents
can be used for setting upr signs or symtolis to ce used

in orientation, unless mystery, confusion or btewllder-

ment 1s needed as a function of the plan.

4.Z2.c THE THIRD DIIENSIOI!

It is knocwn theat one's phrsical ebility; to see the
hidden face of a building is limited. However one can
imagine incomplete tanings through using previous
exrerience. xevealing the third dimension was s vrovo-

ition, which artists over long pericds of time huve
been concerned with.

Seeing things has two different mocds. The first
mood is called 'the orthogonal confrontation', tne
. ‘ . s 27
seccend is 'the obligue confrontation'.™'

The orthogonal confrontation, as Arnheinm describves

’_J-

t ag 'frontalitr', is 2 kind of ejye convact. ==

ssumins & frontel vosition a building or anry of 1its

~

(W]

parts adopts the stance of a good servant paying full
3 3 +~ 1 3 28
attention to his master's wishes.
Of oblique vrojection by which the expressive

- \) L% -
quality of a bullding and ites deoth can be revealed,

it was said (as in Arnheim, 1977, p.135) that there are

&
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Fig.(4.,10). Frontality and Obliqueness. In A. one
can sense frontality by which a visual contact is
established. In B. the building does not compromise

with its visitor, rather it exposes to him its
expressive quality.

(Source: Arnheim, 1977, p.140.)
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ways, 0y which the architec n displey the three dimen-
sionality of shavne and retain frontality for the time
being. One example is & bdbullding whcse side tvsrhs diverge
and are therefore visible despite their foreshcrtenin
lexagonal, octagonal, cylindrical and rounded culldings,
such as mosques or churches, also display their volune
for the viewer; buildings at the intersection of tw
streets are similar.

Oblique projection as in perspective, is ol preinuant
mood. According to Arnheim (1977, r.142), persvective
removes the building from the tranquility; of the orthog-
onal mood and takes it to the dynamic realm of conmning and
going in the dimension of depth.

The High Renaissance developed the idea of 'design
in depth' which was based on the dynamics of rersyective.
As in Bacon (1967, p.110), Eramant, the mzster mind of
the High Renaissance, picks up and develors the idea
expressed in 'The Idesl City'. Two arches recede deeply,
and the perpendicular shaft of space is obviousl; cefined,

establishing a thrust of movement deep into the picture.

It was argued in Arnheim (1977, ».139), that the
Acropolis of Athens does not compromise with its visitors,
in that its main axis does not ally with the propylaca's
axis. Therefore no direct visual connection makes the

building look forward to the approaching visitor either

as his servant or as his master, but according to
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Fig. (4.11). The Third Dimension in Geometry, in
which one can be able to understand why some forms

can display their expressional qualities via exposing
their lateral faces from the front.

(Source: Arnheim, 1977, p.136)
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Fig. ( 4,12 ). The Third Dimension in Architecture.
By using an octagonal form, the spire of the church
could reveal its expressive quality.

(Source: Arnheim, 1977, p.137.)
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Hesselgren (1969, p.3%28), the opportunity of walking
which is given to the Parthenon's visitor, around the
temple enables him to explore more of its expressional
qualities.

In the site plan (Simonds,1961 , p.65 ), it is
possible for us to reveal the third dimension through
the creation of earth or architectural platforms or pits,
little rises, drops, and stops create exagerated signi-

ficance on the level site.

4.4 THE DYNAMICS OF EXTERNAL SPACE

It was argued that buildings issue around themselves
a kind of visual field of forces in both directions. As
in Arnheim (1977, p.25), Zucker observed that buildings'
visual fields expand not only in the horizontal dimension
but also vertically. As & result of these observations,
Zucker pointed out also that such buildings inevitably
will induce a definite ceiling to the sky above it, and
its height can be understood as the limit of the field of
forces that issues from the buildings on the ground,
which cannot exceed a definite distance.

The relationship between an architectural setting
and the surrounding space as the relationship between
figure and ground or the relationship between positive
and negative.

The earchitect's deliberate exaggeration of vertical
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Figure (4.13). The skyline and the perceptual field of
forces.

(Source: Arnheim, 1977, p.27.)
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lines in buildings, endows it with upward movement
which takes it up to the sky. That expressional mood
(Anand, 1978, p.44), conforms to man's aspiration for
the lofty, the high and the noble. “

A symmetrical plan (Simonds, 1961 , p.132), "has a
quality of polarity. Each pole generates its own field
of force, and between these two fields is a field of
dynamic tension".29 |

Among architects, the importancelof these perceptual
forces {Arnheim, 1977, p.28), has been acknowledged by
Paolo Portoghesi. See fig. (4.14).

Baroque architects in the beginning of the seventeenth
century established their own design technique in which
architecture was dominating its setting. Bacon in his
comment on the Baroque Architecture says:

It was extra energy in the Baroque period, resulting

from the confidence inspired by the mystery of

design technique, which produced the great inter-

action between structure and setting. This is

demonstrated in Pierto da Cortona's work on the

church and square of Santa Maria della Pace in

Rome. 30

According to Simonds (1961, p.180), opposing struc-
tures placed in space generate a field of dynamic tension,
which its power, as Arnheim says, depends on the distance
between them. Le Corbusier (Bacon, 1967, p.219) failed to
establish a strong connection between his buildings in the
governmental group in Chandigarh owing to the remotness

of these buildings. Instead of the buildings dominating the

space, conversely théy are dominated by it.
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Figure (4.14). The perceptual field of forces in
Portoghasi's drawing.

(Source: Arnheim, 1977, D.30.)
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Space has a great impact upon the environmental
setting. According to Anand, (1978, p.43), a lonely
human in an extended space inevitably would feel despair
existing in a wild desolated place.

Architecture and space were described earlier as
positive and negative. According to Simonds (1961, p.19),
a balanced relationship between them in the landscape is

essential.

4,5 THE DYNAMICS OF INTERNAL SPACE

The status of space changes from situation to
situation according to its degree of confinement. A
totally free space is negative, but a completely closed
one as in the case of the interpal space of architecture
or in the case of a closed square is positive.51

The human being like any other object represents a
positive force within the space. The relation between
man and the used space is a relative matter. According
to Simonds (1961, p.86), planned spaces are usually
considered only in relation to humans or the functions
of humans.

According to Venturie "Architecture as the wall
between the inside and the outside becomes the spatial
record of this resolution and its drama".32

The character of space is affected by sets of

factors. The Orientals (Simonds, 1961, p.96), have
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Fig.(4.15). Objects in space. This is a situation of
interaction between positive and negative, of a
relation between figure and ground.

(Source: Arnheim, 1977, p.70.)
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deep understanding that significant spaces come through
having an enclosure, and that shape, size and the
character of enclosure determines the space quality;
void, openness, or merely the expanse are not enough;
they may be only emptiness.

Man's needs for shelter have arisen because an
utterly exterior space has a terrifying attribute.
According to Simonds a timid man in an expanded space
would feel overwhelmed, lonesome, and unprotected.

From the perceptual viewpoint, a completel& defined
space has an immeasurably great impact on its boundaries.
According to Arnheim (1977, p.86), the field of forces
in the case of a circular square, open space expands in
all directions and is confirmed visually by the concavity
of the boundary facades.

As in the case of a free expanded setting high closed
space has a terrifying impact on & man standing inside it
alone such as what happens in a situation where a person
stands alone beneath a cupola.

The relationship between solids and voids in a
defined open space is of great importance. As in Simonds
(1961, p.175), a confined outdoor volume is a well of
space. Itg very hollowness is its essential property.

The solid has no meaning without the corresponding void,
by which we can sense the interaction between the two.

The skyline of a building is the representation of

the interaction between the positive internal forces of
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those actions performed inside and the negative external
space. The skyline of a building or that of a set of
buildings has a dynamic and sound quality. The Dutch
city.Zaltbommel (Bacon, pp150-151), shows a good example
in which the spire of the church marks the city centre
and dominates the other scattered spires throughout the
space.

The city of London had started by the beginning of
the twentieth century to lose the fineness of its sky
line. According to Bacon (1967, p.200), the modern high
towers have engendered a competition with Saint Paul's
Cathedral.

According to Arnheim the skyline of a building or
of a city can be read in a way in which the eye starts
scanning the composition from its centre and it ends at
the two sides in one time or vice versa.

The dynamics of internal spaces are of great impor-
tance. In hospital and hotel passages, the exact
repetition of the same features would create a state of
monotony. Applying the 'temporary retardation' concept
would avoid this and would bring life, excitement and
unity to our spaces.

As in Arnheim (1977, pp.155-158), the temporary
retardation concept means establishing the relation
between consécutive confined and free spaces, in which a
person experiences a feeling of confinement and suppres-
sion relieved later by his experience of the consequent

free space.
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Using a clever technique of concealment and revela-
tion will evoke life and excitement to our spaces.
According to Simonds (1961, p.119),

(Our main prospect should not be) wasted in one first
blast, but it (should) be conserved and displayed
with perhaps more refinement, but certainly with no
less feeling for suspense and timing, than shown by
the striptease artist. 33
As an application of the temporary retardation concept

Simonds mentions that the idea was carried out successfully
by the French landscape designers in Versaille and in the

Place de la Carrier.

4,6 INSIDE AND OUTSIDE

It was mentioned earlier (Venturi, op. cit., p.87),
that architecture as the wall between the inside and the
outside becomes the spatial record of this resolution and
its drama. One can understand from Venturi's description
that a building's facade is considered to be an inter-
preter of those actions taking place on both sides. One
might also ask a question: does the relation between
inside and outside the building has any limits? Does
the building's form have any spatial impact upon its
environment? As in Hesselgren (1969, p.336), the answer
to the first question can be understood from the following

quotation written by him:

The ideal (relation between inside and outside) is
of course, to create a building where the dialogue
between outside and inside is perfect, and where

the exterior introduces the interior. This means
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that the emotional expression of the two shall

correspond. It is left to the intuitive ability

of the individual architect to decide how such a

correspondence shall be achieved. 34

The modern church at Ronchamp is exemplified by
Hesselgren as the supreme example in which the exterior
convincingly corresponds to the interior and prepares one
for it. As in Arnheim (1977, p.104), the theatre of
Paolo Portoghesi in Cagliali shows us another good exam-
ple in which the inside and outside correspond. See Fig.
(4.17).

Establishing the right expectation of a building's
interior depends (Schulz, 1963, p.13%6), on the clarity
of the interpretation of its boundaries.

According to Arnheim, a building whose inside
conflicts with his outside inevitably would confuse and
disconcert the viewer. The Pantheon of Paris can be
quoted as an example in which the building's inside and
outside form a discrepancy relationship.

The relation between the inside and outside of the
building has some limits which must be teken into the
designer's account. The first of these limits is 'the
more you declare outside, the less excitement you get
inside. As in Arnheim's quotation:

The frankly informative appearance of building

whose inside holds few spatial secrets, offers

little of the teasing richness and sophisticated
compexity found in architectural styles that
deviate from such elementary parallelism.

Simple parallelism also reflects little of the

dramatic struggle by which the architect must

plan from the inside and from the outside at
the same time. 35
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Fig. (4.16). Discrepancy and disconcert. The
Panthenon of Paris confuses his viewer

(Source: Arnheim, 1977, p. 105.)

134



Figure “.19. As inside as outside. The Theatre of
Cagliari by Portoghesi shows & relation of corres-
pondence between inside and outside, by which a sense
of expectation is created.

(Source, Arnheim, 1977, p.104,)
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Contrary to the first limit the second limit is 'the
less you reveal outside the more excitement and probably
confusion you get inside'.

A good relation between inside and outside the
building can be attained if our solution comes to a point
between the last two limits. Neither should they produce
a situation in which there is no place for excitement and
exploration, nor should they be of discrepancy status pro-
ducing a situation full of confusion. They must come
together to such & unified mood in which one can experience
acquaintance, thinking and surprise.

The porch of the Parthenon as Hesselgren says,
establishes a transitional stage in a consecutive rela-
tion between inside and outside the temple.

In Architecture Hesselgren says that:

Exterior and interior are not incomparable anti-

theses, but should better be regarded as the two

extremes in a polar series. Intermediate forms,
where the exterior floats imperceptibly over to

an interior, can be found everywhere in the history

of architecture, from the colonnade Greek temples

to modern buildings. The emotional value that can

be hidden in stressing the differences between out

and in should not be forgotten. 36

In Baroque architecture one can see a perfect example
of unity between a building and its environment. According
to Bacon (1967, p.147), the rhythmic forms of the aisles
and vaults of Saint Agnazio are extended across the square
in the curved house walls which define the three inter-

connecting ovals in. the plan.

The aesthetic problem of inside and outside the
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architecture is a proposition to which the purist pays
attention. The game of marrying the two (Smith,1979,
p.39), in an organic wey is of great importance to
architects.

Contemporary plsnning and architecture are criti-
cised (Smith, 1974, p.179), because all their secrets
and their visual assets are totally revealed. We should
learn to build secrets in, or to allow scope of mazes

to grow spontaneously.

4,7 THE VISUAL WEIGHT

It was acknowledged that objects vary their percep-
tual visual weight, and the variation depends on their
distance from the ground, the load, and finally on their
potential energy.

We all know that physically gravitational pull
diminishes with increasing distance from the centre of
attraction; i.e. the object loses weight. This pheno-
menon has a perceptual affinity, where visually weight
can be perceived lighter at a greater distance than it
looks at low distance. According to Arnheim (1977, p.46)
at greater height, objects seem less subject to the pull
from below. The upper parts of a high-rise building
look as though they had been let off the leash. Le
Corbusier suspended building (Bacon,1967 p.217), shows
a good example of an amputatedarchitecture from the land,

in which one can feel lightness being its gravitational
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centre is further from the ground compared with the
ordinary building which lies directly on it.

Contemporary Russian architecture is characterised
(Lewis,1968 , p.242), by a great deal of dynamics as its
structures are 'floating' suspended in the air and
stabilised by tension cables.

According to Smith (1979, p.28), the perceptual
weight must be distributed to produce visual stability,
either by symmetry or by balanced and simple asymmetry.

Architectonic forms made of different parts and
different materials should have visual logic and balanced
weights, i.e. a strong base must carry a relatively heavy
mass, and a delicate one must carry a light weight. As
in Arnheim (1977, p.47), the hospital of Northwick Park,
England, can be quoted as an example in which its parts
are of balanced visual weight relation. In that instance
the designers have determined the number of étructural
uprights on each floor in accordance with the physical
load expected to be carried. The early design of the
Washington Monument is another example in which Arnheim
shows us a case of discrepancy in visual weight. The
monument was expected to be formed of an Egyptian heavy
obelisk considered to be resting on a low circular
building whose exterior presented a colonnade of tiny
delicate Doric columns.

A special trick can be used by architects to reduce

the visual weight of their buildings. By ribbing the

138



Fige #.18. Visual Weight and Proportion, in which B.
shows the best relation of visual weight proportion
between the parts of the Greek temple.

(Source: Hesselgren, 1969, p.156.)
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outer surface of Santa Maria de Fiore Dome in Florence,
Brunellescki has reduced its peréeptuai weight., As in
Argan (1969, p.25).
Brunellecki....declared that he wanted it (the dome
of Santa Maria) to be as 'full and magnificent' as
possible and he therefore.proposed to give the great
volume of the dome an effect of lightness which
would free it, like a huge balloon, in the open sky
above the city... It is enough to say here that the
very ribbing which gave tension and energy to the
dome clearly formed a perspective structure, and
that perspective was for Brunellescki the universal
structure of space. 37
Illumination, colour and texture (Schulz, 1963,
p.135), play an important part in defining the identity
of the mass elements and the visual weight. The treat-
ment of the surfaces determine the degree of massivity.
As in Hesselgren (1969, p.258), the alternatives of
Greek colonnades used by the experimental psychologists
Wood, Worth and Marquis, have proved that the median
gives the best expression of support, being its columns

neither slender nor gigantic. See Fig. (4.18).

4.8 THE SYSTEM OF MOTION

The system of motion plays & great role in joining
the parts of any organic constitution. As in the city
the unity of its scattered bits and pieces can be attri-
buted to the favour of the motion system. As in Grillo
(1975, p.208), no country can be known and developed
without roads. A building or a group of buildings are

similar to a continent in the way that their parts are
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A pastel drawing

Life in Landscape.
by Grillo of his native village in Brazil shows how

Fig. (4.20),
mach life

.)

1975, p.207

b

Grillo

(Source
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full of potential riches of many kinds. A comparison
between the way of linking the body structure and
building structure can be established, where the parts

of each are different in size, function, and position.

To link these areas together organically, we need to
establish a complex and thoroughly studied web of connec-
tion, very much like the circulatory and nervous system
in a living bodye. |

In every system, we have to differentiate between
the main arteries thch connect the three main areas
and the circulatory system of blood vessels, nerves and
capillaries that link the major organs together.

The axis has always been accepted as a connecting
element. As in Simonds (1961, p.123), the axis is a
linear element which connects two or more points. The
axis can be seen in different ways, as a court, as a
wall, as a drill field, as a path, as a drive, a city
street, or as a monumental parkway. But it must always
be regarded as a connecting element. In the planning
process once the eaxis is introduced ihto the landscape it
becomes its dominant feature. Having sketched a complex
plan, it becomes so insistant that all other design
elements must be related to it directly or tacitly.

The axis being a strong landscape and planning element,
it tends to subjugate or neutralise other landscape
features.

Paths and roads play a vital role in liberating
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Stockholm, Slussen: clover

leaf surgery through the
© “heart” of an old city. Sep-
. arate channeling is pro-
<o vided for all kinds of sur-
.o face wuafhe

section of a human
heart showing the cross-
ing of the main blood
highways

Fig. (4.21). Like a human heart, like & city heart.
A surgery of Stockholm clover leaf shows its similarity
with the human heart.

(Source: Grillo, 1975, p.213)
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the stored potential energy of the organism parts.
According to Grillo programme like a tract of rich and
fertile earth holds a mysterious amount of potential
energy in its different parts that is ready to be dis-
charged as soon as paths and roads are extended skill-
fully to connect them. ILife then begins to flow, and a
new organism is launched into life.

The movement system of a leaf and that of a city
can be compared. As in Bacon (1967, p.114), the veins
of a leaf or the branches of a tree as we can see in
Klee's drawings are comparable to the channels of move-

ment of people and goods within a city.

4,9 SYMMETRY AND DISSYMMETRY

Symmetry and dissymmetry are only the two moods
which forms and shapes can take. As in Grillo (1975,
P.173), the word symmetry as we use it today has come
to mean geometrical symmetry, or mirror-like reflection,
a strict duplication of forms and shapes arranged on
both sides of an axis. Symmetry as a concept has been
applied in architecture since Greek times up to the
Roman revival in architecture at the start of the
twentieth century.

Symmetry has many abstract qualities. First it
represents, as Grillo says, the dictatorial rule of a

somewhat elementary reasoning over sensitivity and
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intuition.

The symmetrical plan has a despotic quality.
According to Simonds (1961, p.134), architectural elements
in symmetrical plan are subjected'to a rigid or formalised
pattern.

A symmetrical plan must express a symmetrical func-
tion. As Simonds indicates, a symmetrical plan may be of
geometric design. Such a plan will be excellent if we
manage to express its function geometrically.

A symmetrical plan of geometrical forms could
destroy desirable landscape character if geometry has
been used without any reason.

Although symmetrical plans have the advantages of
being direct and easily comprehended, they also have the
disadvantage of monotony, if seen often or for long.

A symmetrical plan is of a great aesthetic value.
According to Simonds,

In the western world symmetrical is synonymous

with beautiful and has connotation of pleasant and

handsome form. Perhaps this is because it implies

an order to the scheme of things that is easily
comprehended and thus enjoyed by man. Perhaps it
is because the word 'symmetry' has come to be
associated with plain clarity, balance, rhythm,
stability, and unity, which are all of positive
qualities. Perhaps it is because man himself is
symmetrical and takes pleasure in the relation-

ship. 38

A symmetrical plan is not valid when the intention
is to build an environment of experiential free quality.
As in Simonds (1961, p.1%6), a symmetrical grouping should

be avoided where the context of the structures or area is
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O SYMMETRY

DISSYMMETRY

Fig. (4.22.) Symmetry and dissymmetry. A Roman
building of symmetrical plan, as in A. shows tension
of polarity between its two axes. Dissymmetry as in
B. shows stability, excitement and freedom.

(Source: Grillo, 1975, p.198.)
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natural, organic, experimental, or where the human eye,
mind and spirit are to be set free.

The symmetrical plan has a quality of polarity.
Each pole, as Simonds says, generates its own field of
force, which between them, a field of dynamic tension is
established.

The sesthetic value of symmetry has been accepted
since the days when Vitruvious recorded his thoughts:
"No building can have a good composition if symmetry
and proportions are neglected".59

Assymmetry or dissymmetry as a mood of natural or
man made forms is different from symmetry. As in Grillo
(1975, p.173), dissymmetry means a balanced object which
is not symmetrical.

A mobile, perfectly balanced object in mid air is
an example, in which the weight of one side is balancing
the other side, around the point where it is suspended.
This point which we can call the centroid of composition
coincides exactly with its centre of gravity.

Being of variable events, parts, and shapes, dis-
symmetry is prefered whenever excitation, movement and
vitality are needed. As Hesselgren (1969, p.201),
assymmetrical forms are prefered by artists whenever
excitement and drama are required.

Dissymmetry today is commonly used by architects
and its counter 'symmetry' as in Schulz (1963, p.143)

is not.
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fig. (4.2%). Dissymmetricel plan.
(Source: Grillo,1975, p.199)
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CHAPTER ARCHITECTURAL ASPECTS

OF PERCEPTUAL CONNOTATIONS

5.1 THE EXPRESSIONIST ASPECT

It has been accepted for a long time that perception
relies mainly on the expressionist mood of those objects
which are visualised within the visual array. Architec-
ture can express itself in ultimate moods in the same
manner as human beings. As in Hesselgren (1969 p.252):

The array of facial expression forms & part of the

physical and mental totality which the angry person

represents. In a similar manner the architectural
expression forms a part as the semantic active com-
ponent in the mental totality which the experience

of a consumate piece of architecture involves.

Architectural expression, however, is not the same

as the explosion of animation. 1

According to Sharp (1966, p.21), the actual term
'expressionism' appears to have been introduced by the
French painter, Julien-August Herve, as early as 1901. A
few years later the French term 'expressionismes' intro-
duced by Herve began to appear in Germany. As in
Lampugnani (1982, p.8),

Expressionist architecture, which emerged largely

independently in a number of places during the first

world war and was represented by such different
characters as Hans Poelzing and Rudolf Steiner, found

a crystallisation point in the Arbeitsrat Fur Kunst,

formed in 1918 under the leadership of Bruno Taut and

Adolf Behne. 2

As a feature of its age, Expressionism, &s Lam-
puganani indicates, "carried with it architects who would
not otherwise have been inclined to subjective expression

w3

or passionate outbreaks".
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Fig. (5.1). Dynamics and Expression.

: The yacht's sails
show a clear visual expression of how the boat is pro-
pelled by the wind.

(Source: Hesselgren,1969 , p.159.)
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Expressionism as a modern movement is, as Sharp says,
"The modern tendency among painters, dramatic authors etc.,
to subordinate realism to the symbolic or stylistic
expression of the artist's or character's inner experience".4

According to Drew (1972, p.45), "Expression is simply
a device for enhancing architectural meaning“.5

One of the Expressionism's pioneers is Jorn Utzon.
Utzon as an architect substituted the anonymous expression
which had existed in his time, reasserting its right over

and beyond the purely utilitarian.6

The Sydney Opera House
as an architectural example designed by Utzon, exposed
clearly his philosophy in letting the anonymous expression
reveal and express itself over the building's more func-
tional aspects. As in Drew (1972, p.45), the major func-
tional and structural problems associated with the Sydney
Opera House have been considerably reduced by Utzon with
the aim of getting and creating an expressive form.

The word Expressionism was kept exclusively for
German art, and it ran parallel to the development of
Cubism in France and of Futurism in Italy.7

Expressionism as an architectural movement followed
the outbreak of that movement in art and literature, and
consequently was influenced by it in many ways.8
Mendelsohn,&s in Tafuri and Dalco (1980, p.162), is an
architect whose work has been inspired by paintings.9

The Expressionist movement has been affected by

Cubism. As in Drexler (1980, p.48), "The Expressionist
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Fig. (5.2 )« Sydney Opera House.
An Architectural example of dynamic and expressional
mood. Architect, Jorn Utzon.

(Source: Drew, 1966, p.50.)
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Fig. (5.3 ). Bruno Taut, 'The Rocks Live, They Speak...',
1919.

(Source: Tim, 1975, plate 68.)

Fig. (5.4). Erich Mendelsohn. Design for car factory
and goods storehouse (1914-15).

(Source: Tafuri, 1980, p.166.)
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impulse is not necessarily combined to points, angles and
curves: it may also draw from Cubism".’lo

Culture influences expressiveness very significantly.
According to Smithies (1981, p.22):

Upbringing, religion, education, reading and television

provide many shared influences. Spheres of interest

will occur at different levels - also we could say that
there is a European background to the whole of western
culture within which exists & number of national

'spheres'."

Associational Expressionism as Smi thies says, occurs
in a direct way when certain conditions are suggested by a
design. "A building on a heavily rusticated plinth or a
wider base implies heaviness, while an undercut base or
under:framing will suggest lighter form.""2

Expressionism (Arnheim 1977, p.253) relies on the
dynemics of visual forms. Dynamics, as described by him,
"are a property supplied by the mind spontaneousl& and
universally to any form perceived and organised in such a
way that its structure can be grasped by the perceiving
nervous system".15 Expressiveness uses generic qualities
as communication instruments. These qualities, as des-
cribed by Arnheim are straightness, flexibility, expansion,
contraction, openness, closeness, containing, failing and
stability.

Different materials have different expressional
impacts. As in Smithies (1981, p.23), different textures
produce different perceptual and expressional feelings.
Sharp edged’oriels seem lighter than those with rounded

corners. Different colours can suggest variations in

warmth.
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Fig. (5.5 ). Expressional architecture and Cubism.
Church of the Holy Trinity, Vienna, Austria, -1965-76.

(Source: Drexler, 1968, p.50.)

Fig. (5,6). Expression and Function. The Greek group of

vessels suggest different expressive moods although they
share one function.

(Source: Arnheim, 1977, p.257.)
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It has been argued that the expression of a building
is a direct reflection of its function. However, in
exceptional cases, according to Smithies, "Function does
not have a direct effect upon expressiveness in quite the
same way. A fortress or a bridge indicate their function,
but an office block, & hotel or a hospital may be similar

14 According to Arnheim

in size, form and fenestration”.
(1977, p.270), a program of abstract qualities such as
Library is difficult to express visually.

A very important aspect of expressiveness is its
quality of spontaneity. A teapot, as Arnheim indicates,
can show us a great deal of spontaneous expressiveness as
its main functions of containing and pouring are grasped
visually through its expressional and perceptual shape.
The chair of Mies Van Der Rohe in Barcelona and the grand-
stand of Pier Luigi Nervi are another two good examples
in which functions are expressed clearly in such a spon-
taneous readable way.15

It was argued that architecture should express its
structure lest it fall into the sculpture category.
According to Hesselgren (1969 p.257), Le Corbusier's
chapel at Ronchamp, France and the Sydney Opera House,
are two great works of art on an architectural scale.

A plan's shape can play an effective role in evoking
a particular desirable and expressional feeling. Accord-

ing to Simonds (1961, p.92), a humble man seeks protection

by orientating his praying place whether it be a mosque or
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Fig. (5.7 ). The spontaneous expression. P. L. Nervi's
grandstand of Florence Stadium and Mies van der Rohe's

chair in Barcelona display their function in such a clear
and spontaneous waye.

(Source: Arnheim, 1977, pp. 264, 266.)
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church towards the god as a superior power.

Every category of building should have its own
expressional and spatial character, except those in which
their functions are of abstract mood. A cemetry, as
Simonds says:

Might well suggest peaceful quietude in terms of

soothing muted colours, subtle harmonies of texture,

soft rounded forms, horizontal planes, still water,
ethereal and the evanescent. 16

5.2 THE SYMBOLISM ASPECT

It was argued that architecture has a language by
which its style can b