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"On Some Functions of Line and Contour in the Visual
Arts" is an explication of line: what it is and how it
functions on the surface of the picture plane. It looks
at line first as a geometric entity, and second as an ex-
pressive element, The major sections discuss axial bal-
ance; the illusion oé movement; line as contour; and the

illusion of three-dimensional space, concluding with a

brief discussion of the phenomen of hyper-dimensional

shifts.

The paper is limited to line as involved in the vis—

ual and graphic arts, particularly the arts as influenced
by Kepes, Moholy-Nagy, and Arnheim. It does not deal
with the aimless and inconsequent line of a Pollock or the
autographic scribble of a Soulages, a Mathieu or a Hartung;
but rather the sensible line, obvious in its relation to
the general planning of the design of a Klee, and the pure
plastic symmetrical line of a Mondrian: the line of the

Gestalt, the organized, simple, and "Satisfying" line--

the line of Prdgnanz.
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PREFACE

In this paper we will examine line: what it is and how it

functions on the surface of the picture plance. We will look at

line first as a gecometric entity, and sccond as an expressive

element. The major sections will discuss axial balance; the illusion

of movement; line as contour; and the illusion of threce-dimensional

space, concluding with a brief discussion of the phenomen of hyper-

dimensional shifts.

It is important that the reader be aware of one significant limi-
tation of this paper. Line, as examined in the following pages is
line as involved in the visual and graphic arts, particularhrthe arts
as influenced by such notables as Kepes, Moholy-Nagy, and Arnheim.

It is not the aimless and inconsequent line of a Pollock or the auto-

graphic scribble of a Soulages, a Mathieu or a Hartung; but rather
the sensible line, obvious in its relation to the general planning
of the design of a Klee, and the pure plastic symmetrical line of a

Mondrian: the line of the Gestalt, the organized,; simple, and

"Satisfying" line-- the line of Prignanz.




There is no unified theory common to all visual experlience;

and there is no scientific formulation of the fundamental principles
1

of a visual grammar and syntax. Perhaps it is as Wittgenstein finds

it in his Tractatus that such a theory cannot be put into words:

It 1s clear that ethics cannot be put into

words. Ethics is transcendental.

(Ethics and aesthetics are one and the same. )
However, there are those (i.e., Moholy-Nagy, Arnheim, Weismann, to
name a few,) who feel there is need to clarify the basic concepts
common to all instances of visual expression; and, furthermore, a
need to articulate these basic concepts into a comprehensive theo=

retical formulation.

With reqafd.to;the~visua1;arts,;Iknmzxxﬁ the value systém con-

_ 1. Mirle Basaldella, "Visual Con51derat10n + Education of
’VlSlOH (New York: George Brazlller, 1965) , p. 182. T




structs have proven adequate where they appeal to absolute values

or universzals.,  However, we shall not attempt to develop such an

alternate value theovy or construct oven a theory of perception in

this paper, rather our purpose will be to explicate some of the

principles about which the visual arts are constructed. our inves-

tigation will be based upon the premise that when engaging an art

objcct we enter into a visual expericnce. The terminating point

of this visual experience is a structure of visual objects construc-

ted out of a set of basic visual elements, (i.e., planes, shapes,

colours, etc.) by bringing them together through a conceptual opera- .

2

tion called 'plastic organization' A particular kind of wvisual
P g p

experience shall be called an aesthetic experience in so far as the

viewer reacts to the emotional qualities created by the abstract

relationships of the visual elements.f

The correspondence of plans, shapes, lines,,pointsj and colours

are the organizingrelements of a visual expression, and line is one
4

of the most essential elements in the visual arts. The eye per-

ceives the finished pattern as a whole together with the inter-

relationships of its parts; whereas the act of making & picture

might require that each part be made separately. Thus we are tempted

2. We shall see this term later on. 'Plastic organlzatlon is
a term used to describe the formative shaplng of sensory impressions

into unified wholes.
3. L. Moholy-Nagy, VlSlOD 1n Motlon (Chicago: Paul Theobald and

Company, 1947, p. 128.
4. Reid Hastie, and Christian Schmldt Encounter Wlth Art (New

York: McGraw-Hill, 1969), p. 243,
fIt should be understood that when I say abstract relationships

of visual elements have emotional qualities I mean that they have the
potentlallty to incite the vieéewers reaction which is emotlonal in

nature..




5
to concentrate on the part at hand in i1solation from its context.

Isolated qualitics do not convey the particular emotional qualities

that lincs in relationship to one another in a particular composition

6
CXPress; however, to facilitatce the understanding of what 1t mceans

to experience the emotional qualitics crcated by the abstract rela-
1t will be helpful to note the dominant character-

tionships of lines

istics of the lines used, even to 1solate line from any recpresentational

context.
My paper 1s expressly about line, and my approach will be to look

at how line functions in a communicative medium, i.e., the visual arts,

in much the same way a language philosopher might look at 'line' and
how it is used in another communicative medium, ie., a particular

language. Of course there are those (i.e., Beam, Elton;, and Kepes to

name a few,) who might want to go so far as to insist that the visual

arts is a language, but it is not my intention to either aggressively
challange this analogy or enter into a dialogue in its defense. It
cannot be denied that graphic art is a communicative medium. Whether
it fulfills the criteria of ailanquage (i.e., grammar, dictionary,

index, syntax; etc.,) is quite another matter for consideration; one

which will not concern us in this study.

5. Rudolf Arnheim, Art and Visual Perceptlon A Physhology of
the Creative Eye (Berkeley, Los Angeles University of California

Press, 1957), pp. 416-7.
6. Allen Leepa, The Challenge of Modern Art (New York: A.S.

ﬁBarnes and Company, Inc., 1961), p. x111.




'Line', in ordinary language, is used in many ways:

1. When it comes to Barold, there's a fine line between being
ignorant and being naive.

2. Danicls usced to be on the defensive line for the Detroit
Lions.

3. They announced a completely new product linc at the Fall
Salcs Conference.

4. Honcstly Janet, don't tell me you fell for that old line
agalin.

5. The 3rd Regiment advanced to the front line at 0900 hours.

6. The Mann Act prohibits taking a girl across the state line
for immoral purposcs. .

7. Is a 4 lb.-test line adequate for trout?

8. He came from a long line of artisans.

9. Plant the azeleas in line with the other rhododendrons.

10. It is axiomatic that lines do not exist in nature, only
contours.

'Line' is used in the above expressions. to mean: (1) a distinction
or difference; (2) a position on the scrimmage in & game; (3) an
integrated series; (4) a persuasive device; (5) a row of seldiers
or area of demarcation between armies in a military engagement; (6) a
baundary or border; (7) a string; {(8) a continuous series of des-
céndants from a comrion progenitor; (9) an imagined mark to show
direction or position; and (10) a two-dimensional stroke.

In short, 'line' can have many meanings depending upon the con-
téxt=ihMWhicH.it-is used. Of particular interest here are (9) and
(10). In (9), we are not referring to a real line or an actual mark
connectirg Ohe*ObjeCt'tQ'athher;and.ekten&ingihorizontally“along and

beyond their bases ad infinitum, but rather an imaginary or envisioned




horizontal extention or a row of objects. This imaginary extended

hori: ontality 1s what T shall refer to as "line", Lince will be

underasitood Lo mean , ANANAANAANA \ Fﬁ_fﬁhflJ"Lf", cte.

'Line' can be a linguistic description of a line or "line" depending
upon the language-game cmployed.  In (10), 'line' is clearly to be

understood as line, or actual lines.

Capers and Maddox write that by accepting (10) we limit the
meaning of the word too sharply. "What of the division between the
dark branch of a tree and the lighter sky against which it is sil-
houetted?", they ask; "Or the edge of a white house against the
foliage of trees?" They conclude that in our visual experience of
the world around us "lines mark the limit of things; they delineate
the shapes of things that have little substance, 1like leaves."7

Capers' and Maddox's difficulty~ari8es partly out of a misunder-f
standing of what is: being said, and a failure to make two very impor-

tant distinctions: the distinction between lines and edges; and, the

distinction.betweenLréa; lines (lines) and suggested lines ("lines").
We will di5cussrthe-different.functions of lines and contours later
in.thisgpapér,Tbutzit‘shouldﬁbe,noted'hgre that it is the function of
not lines to describe an object‘s shape and to determine its

spatial position.

contours, .

We see contours in,nature‘becausexof'thefdifferéﬁce

in colour and value between different surfacts although phy51olog1cally
9

the mechanisms of colour edge and brightness edge are different.

7. Roberta Capers, and Jerrold Maddox, Images and Imaglnatlon

(New York: The Ronald Press Co., 1975), p. 270.
8. Leepa,,p. 100. .Arnhe;m, as we shall see, introduces the

notion of a _structural.skeletﬁn' ds a mere precise means of description.
9, Ibld., p. 96. |




Line can be sugqested by the abutment of one colour area against

hence "line"., 1n this sens, we imagine a line around the
10
cdge, but there really is no line thero.,

another,

Even though actual linecs do not bound shapes, we feel that they

do. This is what wc seem to continually cxpericnce in looking at
things in the outside world. This becomes somevhat obvious when we

attempt to graphically demonstrate outline shapes. We know these

lines do not exist phys 1cally as part of the object, but we employ
them because they correspond to the way the object appears to us.
While the outline shapec is rarely the sole aspect of our visual ex-
perience, out comprehension of it is so instantaneous that for the
most part we are not even aware that we first see an object in this
fashion until we attempt to make a record of what we see, and th&n

we often do so according to only this one aspect of our visual ex-

11
perience. In this sense then; "line" can be thought of as "a
visual phenomenon{prdduced’by the;pﬁqximity=df'elements-or;images:Which
by their closeness and sequence establish a direction that in turn

implies line. Aand line is also implied or suggested by the edgeées of

Shapes and,by‘the:boundaries‘of.areas-of“coleru" Implied line, or

"line," may also be thought of as the axis or dominant direction of a

shape or as the contour of a solid object.  Our axiom is about lines,

10, Joshua C. Taylor, Learning to Look (Chicago: University of

Chlcago Press, 19 57),: p. 47.
11. Bates Lowry, The Vlsual EXperience: An Introductlon to Art

(New York: Harry N. Abrams, Inc., 1964), pp. 25-6.
12. Denald L. Weismann, The Visual Arts as Human Experlence_

(Englewood Cliffs, N.J.: Prentice- -Hall, Inc., 1970), p. 33.
13. Dale G. Cleaver, Art: An Introductlon (New York: Harcourt

Braee and World Inc., 1966), p. 3.

+ o 6..




THE FUNCTION OF LINE IN THE VISUAL ARTS

Line exists only in the visual arts and the industrial graphics.
It is a two-dimensional stroke distinguished from its surroundings by

brightnecss and colour, and can be thought of as the path of a moving
14 "

. point. To understand this more clearly we have to take into account

the generative structure of a line. An artistic line is made up of a

concatenation of artistic points, cach being the physical expression

of a gcometric point in a given medium. The gcometric point, which

2

we assume to be a disk of area wr (where r takes the limiting value
15

zero), has no physical extension. A mathematical point, governed by

geometric axioms, can only move through an angle.f A point moving

uniformly on a plane produces a visible trajectory and the speed of
16

the movement determinint its linear dimensions. Where the angle

equals zero degrees, there is no movement; where the angle equals 180°

and time is unlimited, the point moves indefinitely and the resitlting
17

trajectoryis an unending straight line. When time is limited, the

resulting trajectory is a rectilinear segment of a definite extension

Curvilinear lines in varying degrees are produced by
18 —

or dimension.

15. Joseph Schillinger, The Mathematical Basgis of the Arts (New
York: Philosophical Library, 1966), p. 363, —  — — — —

l6. Ibid. |

f 'Angle' in this context is to mean the point where two lines

meet: one line being the concatenation of mathematical points with re-
spect to a hypothetical base line. e.g., o T 180°
| 17. Schillinger, p. 363. W | |

18. 1Ibid. | |

 on——
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In the graphic arte both movement and time is limited, but line

does not remain only a line:

The line 19 5o lonaer the apparition of an

. 3 e h g s Y. - LIPSO . g v §- g
entriy ur oo o o vacant backarocund N1t was
In closoyeal gecietry, T 1o, as 1n soedorn

Y e # - . & . . - X . 5w . . 5 -~
LITe Iesiyroelyon, sSoagregation ; OX

geometrics,
modulation of a Prog voen ::l_;{‘ztj gl Ly

Line, in the context of art, 1s a 'dramatic clement! and, as we shall

attempt to show, functions on the surface of the picture plane. When

grouped with other lincs and elements in a pattern 1t can assume a
recognizable form, express energy and control, or, in certain con-

texts, bring into play associations with identifiable shapes and con-

20
vey an 1idea. In order to understand how a line functions on the

surface of a picture plane it will be necessary to introduce the
"pregiven spatiality" in which it functions; namely, the plane, the

surface, and the picture plane.
21

In mathematics, a pléne is defined as a flat surface, Or more

explicitly, a surface such that every straight line joining any two

points in it lies wholly in that surface,; or such that "the inter-
22

section of two such surfaces is always a straight line."
In art, a plane is considered as any surface which is delineated
by one or more of its edges, the‘mﬁst fundamental of which is the
picture plane. It is the basic tool or art. Defined by four edges,
the picture plane is one of the more basic visual elements to be
articulated: it is the flat surface of the support, (i.e.; the can-

vas), on which the painting or drawi ng is made. The picture plane

19, Meérleau= =Ponty, "Eye and Mind" , Changing (New York: E.D.
Dutton and Co., Inc., 1971), p. 170, | ) R

20. Philip Beam, The Language of Art (New York: The Ronald Press
Company, 1958), pp. 120-22.

21. Leepa, p. 95.

22. Weismann, p. 154.

— 8-




space only at the position in three-dimensional
23

space where we happen to come upon it, but cvery line put

actually exiasts in
upon
it is governed by its two-dimensionality. (We will dicscuss the
1llusion of depth and thrcee-dimensional space 1n another scction.)

In other words, the surface of the canvas is a closed plane. It
1s a fully defined plane bounded by cdges which the movement of every
form or visual unit crecated within it, (the qualifying cffect of the

framing shape was a matter of study for Pircenne but will not concern

us here). Every mass of colour, every line placed upon it is in turn

considered a planc for each represents a surface. According to

Schillinger, planes are created on the surface of the picture plane

as surfaces from line according to the inherent qualities of the

angles through which they move:

Continuous progression of rectilinear seg-

ments moving in one direction produces closed
forms, (or with a tendency to close,) according

to the arithmetical property of the angles
[through] which they move,...each angle being

the divisor of a divident 82 180° or its multiple,
with various coefficients.

What happens when a line is placed on a surface? A single line
can be placed anywhere on the surface of the picture plane to help
artiCuiate'therthird dimension,.fUnctioningﬂas one edge of a.plane.

Line does this by dividing the picture sﬁrfECe into two planes giv-

ing it a spatial significance:

23. Weismanh, p. 154.
24. Schillinger, p. 363. Our base line is assumed to be a
=stra1ght line (180°), therefore to say that. each angle is the lelsor
of a dividend of 180° (or its multlple) is to describe the relation-
;Shlp between two planes by virtue of which any rectilinear segments
mov1ng" in one direction has the tendency to produce closed

figures. e.qg., 'Jjj

bl
-0-




Lines formed by the edges of separate but
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We say linc functicons on the surface of the picture plane. A
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soli-contained visual object, which is seen

line can function as a

lying on top of a homogencous ground; but as soon as a linc or a

juxtapositioning of lincs embrace an arca, its character changes

radically and 1t beccomes an outline or contour. "It is now the

boundary of a two-dimensional surface that lies on top of a through-
26

olng ground." an outline or
J

The transformation of a line into
contour 1s somewhat analogous to the auditory transformation which
occurs when musical tones with individual tonal qualities are played

together; their 1individual characteristics retreat and something en-

tirely new appears: the chord. This is what Arnheim, in his Art

And Visual Perception, calls the double function of line.

25. Leepa, p. 96. S .
26. Arnheim, p. 168. This is true for most elemeéntary figures,

but a figure-ground shift, or, as we shall see in & latter section,
the introduction of concave figures may change this.

~10-




—
Fig. 1 Fig. 2

For example, in Fig. 1, there are three distinct visual elements,
each of equal length, and each resting parallel to one another on
the surface of the picture plane. Each line can be identified as

a self-contained visual object lying on top of a homogeneous ground.
Each has a separate and unique identity. "We see three lines." 1In
Fig. 2, the optical units have been organized into a spatial config-
uration. No new visual elements have been added. ‘The three lines
have been organized so they have become more than theé sum total of
their component parts. 1In Fig. 2, their individual characteristics
retreat and something entirely new appears: "We see a triangle."

One explanation for this transformation is that every linear

ment which "binds together heterogeneous elements and reduces the

picture-image to the number of units which can be fully compréhended
. | 27

in one attentive act." This 'kinetic inertia' is the simplest

27« Gyorgy Kepes, Language of Vision (Chicago: Paul Theobald
and Co., 1951), p. 49, aut Theo

=1ll= -




condition for what Kepes calls the 'plastic' organization in the

e the formative guality or the "shaping of sensory
28

imprecsions into unificd wholes, "

Viasual arto which

Arnheim gocs on to point out

that 1n the "painterly” style, line loses its double function when

it ceasces to be used as a contour or cdge and is limited to the rep-
resentation of actually lincar objects:

Solid objccts are concceived as volumes
rathcer than throuch thelr boundarics,
and the 'dry manncer, full of profiles'

1s replaoced with the juxtapositicn of

masscs. 29

But even 1n the linear mode, line functions as more than that of
defining the outline or the edge of visual objects; it can create a

sense of structure and express mass and movement:

Lines and repetition of lines build up'

a quality of motion which is intrinsic

in the line itself rather than in the

motion of the object or thing represented.30

Line, as we suggested earlier, is a 'dramatic element’. By this we
mean that line (qua line) has an expressive potential. Line can be
of even or varied thickness and the range of personality it may ex-
press is wide: line‘can:b6~quick, slow, still, nérvous, majestic;
rigid, soft, etc. Heavy diagonal lines create a feeling of power.
By reducing the width of these lines, boldness changes to tendernéss;
hardness to a soft impression. Line, by its expressive character,
can play a vital and dramatic role in the emotional content of any

work of art.

28. Kepes; p. 15.
29. Arnheim, p. 199.

30. Hastie and Schmidt. p.244.
3]_ . Leepa, P. x1vi. |

-12-




Line can also express moods or feelings. It can exert varying

degrces of force and these forces act upon cach other i1n any visual
32

confiqguration. We shall discuss this matter more fully when we talk
about movement and tension in the linear mode, but it i1s worth noting
here that we often classify lines by their general character. For
example, horizontal lines are scen as lincs of rest, of pcace, mo-
notony or relaxation. Vertical linecs arc scen as poised, ready for
action; while diagonal lines issue the greatest feeling for action,

33
force and movement.

Lines can also create the illusion of depth on the flat surface
of a picture plane. This phenomenon is commonly referred to as lin-

ear perspective. "Parallel lines in a plane pointing into space ap-

pear to converge at a vanishing point on the horizon established by

34
our eye level."

We have introduced the concept that line functions on the pic-
ture plane and have considered some examples. Now we want. to examine

how it functions and some of the more important functions of lines

namely, the functions of axial balance; movement; line as contour:

and, the articulation of the third dimension or the illusion of depth.

32. Weismann, p. 76.

33. Leon C. Karel, Avenueés to the Arts (Kirksvilie, Mo.
Simpson Publishing Co., 1966), p. 45. It may be the case that
these observations could be tested empirically, but to the best
of my knowledge no one has either“dbnevso;nor'iSSued the parameters
for such a test in a controlled research environment. |

34. Cleaver,; p. 4. ‘




AXIAL BALANCE

What are we saying when we talk about a work of art beinqg bal-
anced? When we say a work of art is balanced we essentially nean

that "its clements and their qualitics have been poiscd against each
35

other in such a manncr that they are eqgualized." The parts or the

visual units of an art objcct secem to fit together 1n some identi-

36

fiable order, and we specak of the exact correspondence of size
37

and position of opposing parts of the configuration as its symmetry.
Some interesting questions come into focus: does aesthetic unity

or balance come about by accident or design? Is the order apparent

or real? Is symmetry intended by the artist or assumed by the viewer?
It is not the purpose of this paper to engage in an intention-extention
dialogue, but it should be pointed out that the mere act of balancing
forms on the canvas does not necessarily require great emotional in-

tensity. "A degree of sensitivity to how forms 'seem' to hold on a
38
canvas will suffice." Or as Mondrian states:

The complexity of even an apparently simple
composition requires more than a mechanical
placement of elements to arrive at a state

of equilibrium, so that even though everyone
may agree about the necessity for a balanced
comp051tlon, the most that may be said about
its achievement is that the artist arrives at
it 1ntu1t1vely and the viewer ?8St use his
intuition in respondlng to it.

35. Weismann, p. 84,

36. Nathan Knobler, The Visual Dlalogue (New ‘York: Holt,
Rlnehart and Winston, Inc 1966), p. 110.

37. Weismann, loc. c;t |

38, Leepa, p. 124.

39. Knobler, p. 118.




Balance in the visual arts is primarily a function of visual
weightf’.. The viewer posnnensens a necd for o a feel 1y o f ;‘:quili_hrium

trornoa o visunl componition to satinfy

and he orqanizes the olements 2.
40
this nced. Howewver, this fecling for balance and the feed ing for

force (which we shall discuss shortly), are two different but ro-
lated feclings. "The fecling for balance is a feeling for the

41
relative weight of masscs on the canvas."

The analogy commonly used
1s that of a see-saw with a weight placed at both ends. A small
weight on one side of the canvas placed at a distance from theo center
balances a larger mass close to the center in much the same way a
small weight is made to balance a larger weight on a see-saw when
the fulcrum is properly positioned beneath the bar. The feeling for
force is an emotional reac tion to the relationship of these elements,
each opposed to one another. It is, in a sense, the experiencing
of a dynamic equilibrium of forms. This may become somewhat clearer
when we look at Mondrian's distinction between 'static balance' and
"dynamic equilibrium’.

When we talk about the weight of a visual elément in the graphic
arts, we are really talking about apparent weigh’ts, . Looks_ to

be much heavier than . . While . may indeed by really heavier

than [ (viz. the quantity of ink, being a real mass, is greater in

one than the &cther; therefore, there is a real difference in weight),

40. Knobler, p. 117.
4l. ZLeepa, pp. 122-3.

~15=




the real difference in weight does not account for the felt dif-
ference (a matter of dearee) in welght that is cxperienced: differ-
ence in apparent weight corresponds to diffcerence in real mass, but
in varying deqrees.

The apparent weight of an element in a composition can also vary
as 1ts colour is changed (a yellow square appears to be lighter in
welght than a black square of cqual size), or as its shape, texture,

42
or size 1s variced. It may also vary as an clement's position on
the surface of the picture plane is changed, as shown in the Figs. 3,
4, and 5. The dark square secems heaviest when located at the lower

corner on the surface of the picture plane, and lighter (in apparent

weight) when placed in the upper portion of the picture plane. 1In

Fig. 4, weight seems to be neutralized, that is, stable or fixed.

Fig. 3 Fig. 4 Fig. 5

42. Helson andzLansford studied’co10ur:preferenges as
recently as 1970. See their "Role of Spectral Energy of Source
and Background Co-or in'Pleasaﬁthss ofViject:Colors,“,Apflied
Optics 1970, Vol. 9, pp. 1513-1562. -

5,
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The simplest method of Creating balance is a repetitious design

of similar or identical elements. I Fig. 6, a rectangle is divided

into four similar arcas: All forms arc rectangles; all the rectangles

arc identical in size and shape, that is, their long and short axcs

Fig. 6
are parallel. Balance cannot be denied; however, the overall effect
is uninteresting, "a king of negation of space takes place. .All
parts are given equal value and space is so systematized that it be-
| 43 |
comes [uninteresting]." To begihteresting,ratwork‘Of art must have

balance, but balance alone is not enought, "it must have within its

balance a complexity, a. challenging difficulty, to involve the viewer
in a search for meaning that he senses must be there in the work™"
whether it is there or not. This ' complexity' or 'challenge ' need

not necessarily be restricted to the disposition of the elements gua

elements within the framing-space of the picture plane. Consider

| 43. Lucy R. Lippard, Changing (New York: E.P. Dutton and Co.,
1971), p. 164, — |




Fig. 6, perhaps a title such as "The Last €all” or "Nine Rectangles™
would provide o dimensional complexity and constitute grounds for a

iy, whiille "Window" or "Four

- t e * 4 ’ = Fl . D Y ; R . a - - - » 4 " . y = - - M - >
scarch for meaning, an aoesthoetlio curioas oy

Rectangles™ may not,  In this casc, the sensitive relations of form to

title act Iin & hoemogencous Llend, provide the necessary stimulii for

such a scarch, and the oxpericencing of this sensitive relationship

i1s what we call 'emoticnal tension'.

However, cmotional tension need not depend upon titles or the
like, but can be initiated by the juxtaposition of the visual ele-

ments themsclves. This 1s the difference between what Mondrian calls

'static balance' and 'dynamic equilibrium':

The first maintains the individual unity of

a particular form, single or in plurality.
The second 1s the unification of forms or
elements of forms through continuous oppo-
sition. The first is limitation, the second
1s extension. Inevitaledenamic equllibrium

destroys static balance.
Calculated precision and static equilibrium can be expressed by
the clear linear definition of parts and the obvious axial balance
as in Fig. 6, with its induced fields of equal optical quality and
spatial strength. There is no sense of direction of forces, no
sense of tension or directional éenergetic forces. It is a dead ex-

perience. The basis of every dynamic composition is said to be an s
inner contradiction generated by the tension between spatial forCes,h-
We feel such forces at work in Bouleau'sidescription of Picasso's
technigue which he relates as studying "an object as a surgeon dis-

sects a cadaver":

45. Leepa, p. 110.
46. Kepes, p. 36. | "




Each part of the dissccted object is brought

firmly onto the picture planc, and they are

all juxtaroned and the surface is turialent

with o huddle (@:*§i(§g,”; that suggest a reces-
“y oo

S1on into spoace.
Dynamic unity is succcssful only when the movement of ecach detail
48
secms to fit logically into the movement of the whole, and 1s

often the result of the artist who combines the clements of his work

into a unified whole with the imagination that adds variety to and

within the basic unity.

vFig. 7 Fig. 8 Fig. 9 Fig. 10
Line, in Figs. 7, 8, 9, and 10, is employed in such a way that it
creates spatial or energy fields of varying magnitudes, thus impluing
movement offering varying optical measures and qualities. Direction,
weight, and intensity-aﬁe integrated to produce a visual experience
which is alive: "fields opened and-advancing:towardthe spectator;
another unit will create a field in & receding direction; another wii;_
aCtivate.a.field<tending-upwa;d;on;the,SurfaCE; and ye.t‘ar,loth.e,r'dcmvn-..4;9

47. Charles Bouleau, The Painter's Secret Geometry (London:
Thames and Hudson, 1963),__ 225.

48. What we mean when we say the detail seems to 'fit logically'
is that an individual visual uhnit 'seems to belong there' by reason of
the other élements in the composition. For example, a bold horizontal
line stretched across. Pollack's "Cathedral™ just doesn't seem to fit;
it seems out of place and not consistent with the other visual elements
on the canvas. The same 1line superlmposed on Mondrian's "CompOSlthn
with Red 1936" seéms to fit: it is something we mlght expect 1n such
a context, and as such offers no great difficulty in accountlng for
it in our visual organlzatlon—-lt looks right.

49, Kepes, p. 36.
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The visual clements thus employed are tied together by a common mea-
surc 1nto an organic succession which braces the attention of the
viewer in a continuous flow until all relationships are involved into

50
a unity or bhalancc.




THE ILLUSTON OF MOVEMENT

Bl . AT

Dynamic composition is e¢{fccted by the virtue of lines (and the

juxtaposition of lines) being able to sugoest tension and movement on

the surface of the picture plane. Notice, e say linc suggests move-

ment. Lines do not physically move about on the surface of the pic-

ture planc thereby creating tension and directional cnergetic forces.

The evocation of fcelings of tension and movement is solcly through

the combination of forms, colours, and elements reflecting matcrials
g

and movements. The feeling of tension is real; movement is illu-

sionary.
Line suggests motion in two ways: first, by representing things

that we know are capable of motion; and second, by its form or by its

relation to other lines and forms. When line is used to Tepresent

an object from the outside world which we know to be capable of mo-
tion, the illusion of movement is largely due to the representational
object's conforming to a pre-given set of the spe-tator or to what

Lhasrbeenlreferred to -as einstellung, a "directed readiness" on the

part of the observer to preserve or carry over the qualities or

characteristics of the real object (as it exists in the real world)
51

ln.the.represented object. Movement of this type is predicated on
the learned associations that the observer carries with him into the

experience. We shall befmdre‘Canerned~about;mpvement:of the second

{.

51. Kling and nggs (ed.) , Woodworth and Schlosberg
,Experlmental Phycholog} (New York: Hoit Rinehart and Wlnston, Inc.,
1971)., p. 438. 2Aalso see Festlnger, et. al, "Efference and the
Conscious Experience of Perception," Journal of Experlmental

Phychology Monograph No. 637, Whole, 1967.




varicty and examine how felt movement is effected by the form of line
1tself and then by its relation to other lines or other visual ecle-
ments within the same composition.

Before procecding, however, it is necessary to distinguish between

movement and folt movement. By movement we mean the actual modula-

tion of position in recal time and rcal space. Masses in the physical

or real world move. Masses on the artist's canvas do not actually

move, but give the appearance of movement by nature of their related

placement on the surface of the picture plane. By 'appearance of

movement' I do not mean that unless we look closely we might believe

the masses on the canvas really did mo-e, but that they seem to exert
52

a force felt bodily through their relation to other visual elements.

Now it is one thing to give the appearance of movement and quite

another to stimulate the eye so that we experience movement. Op art;

for example, distorts the surface of the picture plane outside the

it effects what is called a 'jazzing effect' which overloads the ret-

inal or visual circuits in such a manner that the spectator actually

experiences movement. This experiencing of the sensation of movement

"is due to direct stimulation of the retinal movement. detectors with
',5;:4;
the constant tremor of the eyes." - (See Fig. 11).

52. Leepa, p. 1l15. |
53. R.L. Gregory, The Intelligent Eye (New York: McGraw-Hill
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"~ Fig. 11

"As soon as the eye establishes a flat plane as a constant, it is led

back into schematic depth by devices in which frontal forms veer off
55

into strong diagonals." There is an actual optic dissonance as

the vehicle of eye-rocking vibrations.

Lines give the appearance of movement by their form and by their

relation to other forms. For example, curving lines tend to be seen

55. Knobler, p. 173.
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as moving in the dircction of their greatest thrust, and by modula-

ting the thickness of the line the ¢ffect can be accentuated as in

Fig. 12. We have the tendency to follow with our cyes the dircction

and cxtension of lines. This pranciple helps to explain the visual

illusion in Fig. 13, which is somewhat similar to the Muller-Lyer il-

lusion. When arrows are placed near straight lines of equal length,

the eye is given a directional clue as how to take the appearance of

the two lines, in One case compressing the overall effect of length;

in the other case, extending it. The effect is such that the figures

with outward-directed arrows look larger than-th€.¢orresponding figure

‘With~inward—direCtéd arrows., (In.thesMﬁller—LYér illusion the effect

is exactly the opposite).

56. This visual illusion and others is the subject of study in
Robert Froman 'S Sc1ence, Art and Vlsual Illu51ons (New York: Simon

and Schuster, 1970) .
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Fig. 13

The illusion of movement is further carried out because line

itself is the result of movement and action:
would be the principle of 'living movement'

described by Bowie:

an extreme example of this

in Japanese painting as

A distinguishing feature in Japanese paint-
ing is the strength of the brush strokes,
technically called fude no chikara or fude

no ikioi. When repTresenting an object” sug-
gesting strength ... the moment thé brush
is applied the sentiment of strength must

be invoked and felt throughout the

artist's

System and imparted through his arm and hand

to the brush, and so transmitted to the ob-

ject painted.>7

57. Arnheim , P- 416.
-




Movement or felt tension is also brought about by the placement

of form: in rolation to one anotihey an o owell as to the vertical and

ure planc.  "One mass pushes in one di-

A

-

horizont al cdac of the pic

14 thia takes place 10 two-di zn,lmnxl

rection, another opposcs 14
o b
direction, i.c., on the surface.” The masses, as we have pointed out

o . -~ i e e

carlicer, do not really move on the surface of the picturc planc: they

do not really "exert a force" either. It is in the perception of these

masses that certain tensions are felt bodily and are influenced by the
59

nature of the related placement of the masses on the canvas. A

visual element positioned at the right of the canvas will produce a

longer distance to the left of the canvas than to the right. This

'surface distance' will help establish the movement of the form and

picture surface toward the right. This effect is usually referred

60

to as 'shifting' Fig. 8 (shown earlier), when compared to Fig. 6

(also shown earlier), illustrates this principle. Then the visual

élements of Fig. 6 are ‘'shifted' as in Fig. 8, the entire surface of

the picturepplane is involved, not only the lines, but, even more

important, the spaces around the lines. While line helps direct the

movement, the space between the lines and the edges of the picture

58. Leepa, p. 115. While what is said here refers to apparent
motion on the surface of the picture plane, clearly exactly the same
sort of thing is involved in apparent 'three-dimensional' movement.
This will become obvious when we consider 'hyper ~dimensional' move-
ment as 1t is represented by the Necker Cube in another section.

59, Ibid.
60. ‘Ibld,, p. 119.
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plane plays a dominant role. "Two straight lines close to cach
other (the line implicd by the cdge of the picture plane and the
line parallel to it), crcates a feeli ng of cneray measurced by the

61
distance bhcetween the two lines."

The principle of tension or movement is further illustrated by

the figures below:

~ \
)

Fig. 15 Fig. 16 Fig. 17

Fi
There seems to be little movement or tension implied by Fig. 14 and 17,

but in Figs. 15 and 16, tension is noticeable. The forms show a tendency

toward changing their locations in the direction of one of the two ex-
62

treme solutions, that is, of either coinciding or tearing apart.

This gives us a clue as tc what linear movement .in the visual
arts does. It-guides the surface tensionmopposites and[helps‘tq
group forms in rhythmic patteggs,~thus tying the picture together for

the eye to grasp mere easily. The juxtaposed elements, the corres-

pondence betweéen lines and surfaces produce "subtle modulations which

61. Kepes, p. 183.

(The illustrations are adapted from text) .




are brought to a crescendo by the space-building power of lines cros-

64
sing." It 1s this phenomenon of linecar movement, the relative

strength of visual elements and the operation of invisible forces
that function between visibly located centers of force which Moholy-

Nagy called "a celebration for the eye: a rythmical and emotional ex-

65
ultation: and Weismann called the vital ingredient in the expres-

sive power of a work of art:

In responding to art as a whole, we are

made conscious of the interworkings of

all these forces. Whatever degree of ex-
pressive power the balanced work of art

may posscss 1s made real and mcaningful

to us by virtue of, and in terms of, the
particular character of the pattern cre-
ated by the interworkings of these forces. 06

64. Moholy-Nagy; p. 128.
65. Ibid. o
66. Weismann, p. 110.
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LINE AS CONTOUR

Another function of line is line as contour. When we talk about

contours, we talk about the outline or the shape of objects or areas,

real or implied, produced by a deviation of some space-sensation from
the mean of the surrounding field on which the attention is directed.67
As Mach pointed out in 1865, "a contour occurs with a relatively
abrupt change of gradient:,mathematically,_it is. a change of a change,
that is to say it is the second derivation of luminance, not the first
(d2L/ds2; not dL/dS)."GBZ-The illumination-offa1poSition on the retina
is felt in proportion to its deviation fronm the mean of the illumin-
.atian;Of‘the;adjacentjpositions,sg The delineation of contours is

a body-felt sensation as the result of the organic reciprocal action
of the retinal elements on one another as described by Mach:

Let i=f(x,y) be the intensity of illumin-

ation of the retina with reference to a
system of co-ordinates (XY); then the mean

67. Ernest Mach, "On Contours", Visual Perception: The Nine-

teenth Century (New York: John Wiley and Sons, Inc., 1964), p. 94.
68. Kling and Riggs, pp. 428-9 N
69. Mach, p. 95. j
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value determining the intensity for a given
position may he symbolically represented as

approxinately

i4m <@21 ' @2{>

2 @x2 @y2

m is constant and the radii of all curves of
the surface f(x,y) are taken as large in pro-
portion to the distance at which the retinal
positions are still perceptibly influenced.
Now according as

2, :
<_@___1.+ .@_2_5)
@x? @x?

is positive or negative, the position of the

retina experiences a darker or brighter sen-

sation respectively than it does under equal
illumination of the adjacent positions with

the intensity corresponding to itself.

Perhaps a graphic illustration of how contour is produced by a
change of gradient is best seen in Mach's band phenomenon (created

with horizontal-linES), as shown in Fig. 18. While this is not the

only way in which line produces contour, it is an interesting one.

70. Mach, p. 96, It might be interesting to note that |
DeLaunay denied the reality of contours on the strength that he
could not stop his chromatic circles from organizing themselves: upon
diameters and chords and from suggesting lines as well as depth. See
Bouleau's The Painter's Secret Geometry, p. 226.

-30-




Fig. 18

In the illustration at the left the black lines are a constant thick-
ness from the left side to the midpoint and then thicken gradually.
When the illustration is viewed from a distance, a vertical white
'Mach band' appears down the middle. In the illustration at Taglit
the horizontal black lines are a constant thickness from the riglit

side to the midpoint and then thin out. When viewed from a distance,

-3]-




the illustration appears to have a vertical black band down the

71
middle.

O] [S

Fig. 19 Fig. 20 Fig. 21

Another way in which line functions as contour is shown by the

figures above. In Fig. 19, there is a linear object which has in-
terior and exterior contours. A gradual increase of elements within
the linear object (as in Fig., 20), shows that in each addition to
the number of internal units, an overall spatial unit can be main-
tained which the number of internal spatial units and contours in-
Ccreases. When a point of saturation is reached, a uniformity of
surface is produced on a new level. In Fig. 21, line no longer
exists; only exterior contour,
FOr”theﬁmOSt‘Partq'Outiine-figures.pggduced'bylhdthing‘butich~
touritén&-to.appea;‘in front of the:ground~p1ane.723 In Fig. 21, the
outline shape tends¢toibe~seen;a5'a surface that lies on top of a

throughgoing ground plane; it seems, as Arnheim suggests, to lie

71, The illustration and explanation is adapted from Floyd
Ratliff's "Contour and Contrast", Scientific American, Vol. 226,
No. 6 (June, 1972), pp. 90-101. , | |

72. Arnheim, p. 215. We shall see exceptions to this when we
mention convex and concave shapes in the section dealing with the

- illusion of space.

-32-




closer to the observ er. "This difference of location in depth is
not brought about Ly any process oriaginating in the [outline figure]
itself; it is induccd by remoitce control through the contours."73

Arnheim makes a distinction between 'contour’ and what he calls
the 'structural skeleton' of an object. He maintains that the shape
of a visual object does not consist only of its outline, but has
another more essential quality. He cites Delacoix's theory that
"the first thing to grasp of any object in order to make a drawing
of it is the contrast of its principle lines",74 and these principle
lines do not refer to any contours actually given in the object.75
They form what Arnheim calls the 'structural skeleton' of a visual
object.

For Arnheim, the 'structural skeleton' is a descriptive device,
more exacting and more conmplete than any appeal to contour. He points
out that while the structural differences may be caused by changes of
the contours they [the structural differences of unlike triangles]
cannot. be described in terms of the contour, but rather in terms of
the axes and angles of the individual triangles:

The=fidentity'.of'each”trianglé ie. its
character or nature .+. depends on its
structural skeleton, which consists pri-
marily of the framework of axes and sec-

ondarily of characteristic correspondences
of parts created by the axes.’6

73. Arnheim, p. 215,
74, Ibid., p. 78

75. Ibid. |

76. Ibid., p. 79. .
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He gocs on to say that if we were given the task of duplicating a

Pre-given set of visual objects (i.c., a set of triancles), without

the aid of a template we would be unable to complete the task accur-
ately 1f we were to rely solely upon a description of the visible
contours. The importance of the 'structural skeleton' 1s that it
establishes the identity of a visual pattern by indicating the con-
ditions that must be fulfilled if a given pattern is to resemble or
represent another.77

Let us make the assumption that we are presented with three dif-
ferent triangles: an equilateral triangle, an isosceles triangle, and
a scalene triangle. Our task is to duplicate these shapes using only
a compass, a ruler, and pencil. How would we proceed? It is most
likely that we would set out by measuring the legs or sides of each
triangle, taking a careful note of the size and direction of the
angles formed by the abutment of any two lines as we go along. 1In
doing this Arnheim would say we are cataloguing the structural dif-

ferences of each triangle; that~is,,plotting the 'structural skeleton'.

77. Arnheim + P 80. T
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The 'structural skeleton' of an isosceles triangle, for example,

might take the form of:

Fig. 22
Contour alone cannot account for the structural differences which
distinguish one kind of triangle from another. In describing the
'struc-

individual triangles we are really giving a description of its

tural skeleton' in accounting for the differences in angles and axes:

dé a closed figure bounded by three sides (all of which
~ are equal in length) and having three angles (each

angle being equal to 60°).

;= @ closed figure bounded by three sides (only two of
" which are equal in length) and having three angles

{only two of which are equal).

o~ a closed figure bOunded'by three sides (none of
~  which are equal in length) and having three angles
(none of which are equal).

Oy
]
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However, Arnheim cannot dismiss the fact that while visual objects
cannot be fully described in terms of their contours, certain kinds

of visual objects can be distinguished by contour. "That is a round

object; that i1s a triangular object." Contours can be immediate

'clues' to the recognition of (:::) not belonging to the same

class as ZZEX . This kind of description, perhaps while mech-

anically incomplete, is nonetheless quite functional in immediately
differentiating one object from another; sometimes contour is all
that we have available.

Line functioning as contour can perhaps be more simply shown in
Fig. 23. As we had mentioned earlier, when a line is placed upon the

surface of the picture plané it divides the picture plane into two

a b .

separate planes. In Fig. 23, the introduction of line 'be' creates

planes 'abed' and 'bdfe'. It functions as a commonly shared edge.
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Its relationship to the picturc surface is adjusted to the frame

‘acfd' and functions symmetrically within the confinecs of 'acfd',

‘acfd' is a closed conteur, that is a plance bounded by four edges as

a deliberate exclusion of the surrournding world. ‘'abed' and 'befe’

are also closed contours differing from 'acfd' in that they share a

common edge with another plane. ‘'abed' participates in ‘'bcfe’ by

virtue of 'be'.
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THE ILLUSION OF THREE-DIMENSIONAL SPACE

By understanding how a line functions as an edge of a plane, we
have a clue how the areas of a picture can be sensitively related to
create a two-dimensional organic unity, each area of the surface
interactively affecting one another at the same time. By creating
planes on the surface of the picture plane, we are creating spatial
units. In Fig., 24, and Fig. 25, we see two types of spatial units

or spatial planes: one parallel to the surface, and one oblique to




the surface. Each plane, regardless of its position on the surface

of the picture planc is considered as having an imaginary horizontal
and vertical axis which serves two functions; first, as a notation
in describing the plane; and seccond, as an orientation around which
a plane may be made to turn.78 It 1s by virtue of these imaginary
axes that the illusion of three-dimensional space 1s created.

Space is defined as the relationship between the position of
bodies. 1In the graphic arts, we find this space to be, for the most
part, exclusively two-dimensional. The sidual elements or graphic
dimensions actually exist only on the flat surface of the picutre
plane, that is, they exist only on a two-dimensional plane. Their
extensions do not in fact pierce or violate the Plane (except in some
forms of op art which shall be considered the exception rather than
the rule); they do not take g1 position in back of or in front of the
flat surface of the picture plane. Two-dimensional space 1n painting
is real. Whatever depth or three-dimensional qualities may appear
to be present in art is solely a matter of illusion.

.Weismannpoffers.anvéxCellent study on the spatial qualities of
fhezgraphic-arts,~and-he attributes the illusion of three~dimensional
space to the visual tensions which are set up between the surface of

the picture plane and whatever is marked or coloured upon it 79 If we

' 78, Leepa, p. 98. (also see J. J. Gibson's "The Perception of
Visual Surfaces", American Journal of Psychology, Vol. 63, 1950,
pp. 367-384.) ' .

79. Weismann seems to be strongly influenced by Arnheim: as a
matter of fact, much of what he writes can be found in Arnheim's Art
and Visual Perception. However, I used Weismann as a reference primarily
because in most instances he is slightly clearer than Arnheim himself
and therefore wha* he writes is a bit more easily understood.




look at an illustration adapted from his text (my Fig, 26), a line
is made on a plane. Depth is implied in so far as the line appears

to lie above the plane. As Weismann carcefully states, "the [line)

is on not in the plane ... However, a considerable distance is im-

Fig. 26

plied between the level of the [line] and the level of the plane be-
hind it."BO.He goes pnftb'explain"why we see the line lying above the

plane:

It is simpler to interpret what we see as

a continuous plane lying under the [line]
than it is to see the plane interrupted

by ... an open incision. For were the lat-
ter the case, we would have to postulate

the existence of another, darker plane ly- 81
ing behind the opening and showing through, ™

80. Wismann, p. 155. i |

8l. 1Ibid. Also sce Wertheimer's "Principles of Perceptual
Organization™, Readings in Perception (Princeton, N.J.: Van-  Nostrand,
1958); and Koffka's Princiglesvof"Géstalt Psychology (New York: Harcourt,.
Brace, 1935). S
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rupted below the concave shape.

& 2

Fig. 27 Fig. 28

With regard to flat convex or concave shapes, Weismann points
out that fiat convex shapes generally appear to expand and therefore
appear closer to us; while flat concave shapes seem to contract and
appear to be further away.82 Unlike the line of Fig. 26, concave
shapes oscillate in their apparent position on the surface of the
picture plane: "One moment we interpret @the concave shape] as a
hole, the next moment we see the plane as if it is continued uninter-
w83
Another illustration of how line can be used to create the il-

lusiongof'three—dimensional-space is the consideration of two inde-

pendent shapes (Fig. 29 and 30), and the phenomenon which occurs

Fig. 29 Fig. 30 Fig. 31

82.  Arnheim, p. 240; also, Weismann, p. 162.
83. Weismann, p. 162,
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when these two shapes are abutted against one another. When the L-
shape is placed against a corner of the rectancle, the shapes are
still in fact flat but in this position we sce the L-shape as a

rectangle with part of its surface hidden behind the fully showing
rectanglc.g4 This 1s what Weismann and the carlier Cestaltists call
the preference of our vision for simplicity: "our eyes preserve the
quality of completeness so we see the rectangle as if it were in
front of the L,"82

The relative positions and the gradation of size of visual units

on the surface of a picture plane are also the basis for the illusion

of space. 1In Fig. 32, the rectangles (actually squares) lie on the

of their relativerpositionszand Piannedsgradationsih_size, theyfgiye
the illusion of receeding back into space. The elements which lie
on the lower parts of thé picture plane appear closer to us than

those which 1lie higher up. This appearance of spatiality is illu-

84. Weismann, p. 158. | | B
~ 85. Ibid. Also see Dinnerstein and Wertheimer's "Some Deter-
minants of Phenomenal Overlapping," American Journal of Psychology;
Vol. 70, 1957, pp. 21-37; also, Ratoosh's "On Interposition as a Cue
for the Perception of Distance", Proceedings of the National Academy
of Science, Vol., 35, 1949, pp. 257-250,
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sionary as the eclements lie equidistant from the spectator on a com-

mon flat surface.

Lines alone can create the illusion of three-dimensional space,
and diagonal lincs or directional lines tend to increase the illusion
of decp space.®6 an example would be the 'vanishing point' in the
graphic arts. The vanishing point is that imaginary (or at times
real), position on the surface of the picture plane "where an ancil-

lary line, parallel to the horizontals of the facade and passing

through the center of projection" apparently pierces the surface of

87
the picture plane. All the horizontal lines of the facade are pro-

jected as straight lines which converge toward the imaginary point

of an extremity of the picture plane:

Since the visual angles subtended by the
distances of the projections of all the
other parallels to the ancillary line must,
like the angles subtended by the distances
between these parallel themselves, become
smaller and smaller with increasing dis-
tance, these straight projected lines must
necessarily converge tgward the point image
of the ancillary line.9%8

Pirenne goes on to say:

If we call distance of the picture the
length of the perpendicular to the plane
of projection from the centre of projec-
tion, and principle point the point where
this perpendicular intersects the plane,

86. Weismann, p. 164. | I
87. M. H. Pirenne, Optics, Painting, and Photggrépgx (Cambridge:
Cambridge University Press, 1970), p. 130. |
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then the distance of the vanishing point
is equal to the distance of the parallels
with the joerpendicular to the plance ol

projcction, ¢
'

As we had noted ecarlicr, we have the tendency to follow with our

eyes the direction and extension of lines. The impact of the feeling

of distance and space created by converging lines is quite noticeable
when we consider the geometric illusiocn below which is due to inap-

propriate depth-cue scaling.90 The two cylinders are actually the same

Fig. 33

89, Pirenne, p. 139, o

90, For a discussion of errors in depth-due scaling see Richard
Gregory's "Visual Illusions", Scientific American, Vol. 219, No. 5
(November, 1968), pp. 66-76. Also see Stavrianos' "The Relation of
Shape Perception to Explicit Judgments of Inclination", Archives of
Psychology, (1945), p. 296; Also, R. B, Freeman, Jr., "Effect of Size
on Visual Slant", Journal of Experimental Psychology, Vol. 71, (1966),

pPp. 96-103.
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size, but the cylinder located on the upper-right area of the picture

planc appecars to be larger. This ‘appearance of being larger' is

directly duc to the fact that the drawing now scems to have not only

the two dimensions of height and wicdth, but with the introduction of
converging lincs it takes on a third dimension, depth. Thus lines
not only function in articulating the third dimension, but can dis-

tort and change the relationship of the other visual elements on the

surface of the picture plane and effectively alter their appearance.

Line can induce optical illusions.

HYPER-DIMENSIONAL MOVEMENT

I would like to conclude my paper with a brief discussion of a
special class of objects which involve the use of lines to create the
phenomenon of 'hyper-dimensional' shift. Belonging to this class of
visual objects would be figures such as the Necker Cube and Jastrow's
duck-rabbit, to name two. Thé phenomenon is somewhat akin to what
Attneave calls multistability in perception,glaCharacteriStic-of
hyper-dimensional shift is either thevapparent;movementrinVOlving.a
component which at one time.appears to move toward the observer and
;at:another,timeWappears to move away; or, the spontaneous shift or

change in the appearance of a visual unit.

91.  Fred Attneave, "Multistability In Perception", Scientific
American, Vol. 225, No. 6 (December, 1971),’pp. 62-71.
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Fig. 34 .. Pig. 35 —

What happens in instances of hyper-dimensional shift is more
easily described than explained. When looking at Fig. 34, ﬁhevobsern
ver first constructs an image in which one set of edges is taken as
the outer surface of the figure. If he continues to look at ‘the figure
a new image is constructed in which a different set of edges is taken

as the outer surface. The cube first appears to be projected away
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from the observer; then suddenly toward him. As long as the subject

continucs to look at the figure, he switches back and fortl Letweoen
these images every so often. As the length of time that he locks at
the figure increases, change comes more casily, in fact, almost

involuntarily,

How do we account for this phenomenon? Why do we experience an

abrupt directional shift when looking at Fig. 34, and not when look-

ing at Fig. 35. 1In Figq. 34, the object, as it exists on the surface
of the picture plane, is the same object in all instances: existing

as a continuing entity in real time and real space by virtue of the

picture plane.92 What is more, it is an inanimate object incapable

of real motion (this is also the case in Fig. 35). However, we can-
not deny that cchange or movement takes place. There are even in-
stances when we'might accurately report that we can feel the.flip—
flOP.of the back and front surfaces of Fig. 34. We withess the sud-
den transition as the figure reverses .in depth.

The shift happens within us. That the change in our visual im-
pression is related to the object :can be demonstrated by the fact that
shifts,happen.wiﬁh'somérobjaets_and.nctqwith others, but how it is
related is a far.morEiperplexiﬁg;matter; One possible explanation

involves what I would like to call 'preference for orientation' which

92. The visual object is a two-dimensional figure which, in
the case of the,NECKer~Cube, gives the illusion of being a three=-
dimensional object. .The picture plane actually exists in space only,
as we have seen, at the position in three-dimensional space where we

B
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is somewhat like the principle of Pragnanz, or minimum complexity.,
Fig. 34 is unlike Fic. 35 in at least one important aspect: The
latter is a 'solid' figure in which the fix-point or visual orienta-

tion 1s alrcady cotablished for the viewey (his option of interpre-

tation or organization is closed off or limited at best to one rlau-
sible construct); the former is void of any restrictive surfaces,
leaving the task or organization up to the observer. low he will
eventually organize the visual units of an ambiguous figure into a
visual whole depends upon which of the visual units he selects as the
base position for such organization:; that 1s, what units will satisfy
his preference for orientation.

Once a visual orientation has been established and a visual con-

struct has been formed, the perceptual system searches out other pos-
sible constructs which might account for the data at hand. Upon dis-

covering other possible constructs he selects that construct which

seems most simple, rejecting the others. In Fig. 35, there is at

.best.one_cﬁnstruct that best suits the.given visual units.

93. See Attneave, pp. 67-68: "It seems likely that the perceptual
machinery is a teleological system that is 'motived' to represent the
outside world as economically as possible, within the constraints of
the input received and the limitations of its encoding capabilities."

94. It is an established neurological fact that the eye con-
stantly scans the visual plane even in instances when vision is dir-
ected to one object or one area. "During normal viewing of stationary
objects the eyes alternate between fixations, where they are aimed at
a fixed point in the visual field, and rapid movements called saccades.
Each saccade leads to a new fixation on a different point in the visual
field." See Norton and Stark's "Eye Movement and Visual Perception",
Scientific American, Vol. 224, No. 6 (June, 1971), pp. 34-43 and,
Pritchard's Stabilized Images of the Retina (San Francisco: W. H.
Freeman and Cao.,

1961) and E. L. Thomas? "Movements of the Eyes",
Scientific American, Vol. 219, No. 2 (August, 1968), pp. 88-95,
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The construct is in the form of ncural activity, and is quite unlike
the retinal imace of the mbjcct.gs Fig. 34 is an ambiguous fiqure in
the scnse that we first effect a construct which accounts for the input
reccived and then discover an entircly new construct which cqually
accounts for the visual data, and we cannot choose between the two.
What is more, we don't have to. Either construct accounts quite
adequately for the data provided; that is, the formats suggested by

the two orders of fixation for the inter-connection of features into
the overall internal representation are both equally acceptable. There
is no reason to prefer the one over the other.

Attneave raises the question: Once the perceptual system locks
into one aspect of the figure [after recognizing that there are other
constructs equally suitable] why does it not remain in that state?

He noted that an ambiguous figure alternates or shifts "more rapidly
the longer it is looked at, presumably because the alternative neural
structures build up some kind of fatigue", thereby giving way to

fresher and;mqre‘excitable‘cehstruct5¢96 Pritchard reported the same

95. Norton and Stark, p. 35. |

96. Attneave, p. 70. He goes on to draw an analogy between the
perceptual system and a multivibrator ¢ircuit which spontaneously
alternates between two states by virtue of a charge leaking from one
coupling capacitor eventually starting a second capacitor, causing a
positive feedback which cuts off condution in the first tube. The
entire process is then repeated in reverse ad infinitum until the
system 1s disengaged. Also see Washburn and Gillette's "Motor Factors
in Voluntary Control of Cube Perspective Fluctuations and Retinal
Rivalry Fluctuations", American Journal'of P§Xgholog¥, Vol. 45 (1933),
pPp. 315-319; also, Washburn, Reagan, and Thurston's "The Comparative
Controllability of the Fluctuations of Simple and Complex Ambiguous
Perspective Figures", American Journal of Psychology, Vol. 46 (1934),
pp. 636-638. o o




phenomenon when a stabilized image alternately faded and regenerated

a7
over prolonged pericds of observatior,

Another consideraticn which helps to formulate a description of
this phenomenon is Wittgenstein's distinction between the 'continuous
seeing' of an object and the 'dawning of an aspect'. He uses as
his model Jastrow's duck-rabbit, represented below in Fig. 36, an

ambiguous figure that can be taken at one time as a duck and another

]

97. Pritchard, p. 2. |
98. Ludwig Wittgenstein, Philosophical Investigations (New York:

MacMillan Company, 1965), p. 194: his analysis of the two uses of
'see'. |
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sce that it

time as a rabbit. The distinction takes the form of: "1

has not changed; yet I sec it diffcrently. I call this experience

. 99 . iy L. .
'noticing an aspect'." The confusion that Wittgenstein is trying

to avoid 1is one which involves a misuse of language in reporting

such phenomena as shifts in visual images. We tend to describe the

alteration like a perception, as 1f the object actually changed before

our eyes. "Now I am seeing this," he says, has the form of a report

of a new perception while it is actually an expression of a change

of aspect. It 1s not the object which has changed, but rather our

visual impression. We recognize a new way to organize what is before

us in a way we didn't see it before. Seeing, in this sense then, he

says, 1s not a part of perception but a particular way of organi-

zation. However, he might conclude, the fly is not fully shown the

It may very well be the case that we will

way out of the fly-bottle.
100

have to look to the neuro-scientists to free the cascading beastie,

99. Wittgenstein, p. 193, o
100, 1Ibid. "Its causes are of interest to psycho.
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