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For the past ten years my work has
focussed on the creation of sheet
metal forms based on dynamic,
'orbital' curves. 

Personally, these dynamic princi-
ples reflected an inner sense of
non-verbal perception, of experi-
encing emotions as attractive and
repulsive forces in an almost spa-
tial, kinesthetic way. Dance might
be the most obvious medium where
these forces translate into motion,
and where gravity becomes part of
the equation. Yet my medium was
metal.

A series of computer-generated
diagrams eventually inspired me to

apply this sense of motion quite
literally in my work. These
�Cosmographs�, created by Edward
Lias in the 1960's [1] were similar
to Lissajous curves and
Harmonograms, the latter being
drawn by a device recording the
interaction of two pendulums, a
Harmonograph. The diagrams give
the illusion of ribbon-like surfaces
that twist freely while retaining a
sense of rhythm  and symmetry.
These 'form principles' seemed to
fuse my previous likings of Art
Nouveau and dynamic form princi-
ples on the one hand and angular
rotational geometries on the other.

My background in silvermithing

led to the attempt of realising these
illusory 'forms' in sheet metal. The
challenge was firstly, the uncertain-
ty of how the curves could flow in
three dimensions, which edge of
the illusory ribbon twists back and
which one twist forward, while
avoiding self-intersections; and
secondly, how to create the com-
plex transitions of curvature neces-
sary for a smooth surface continu-
ity. At first I found this impossible
to resolve and created several
forms from stainless steel wire,
beautiful in their own right, yet the
challenge remained and turned into
a research project at the School of
Jewellery in Birmingham, UK.

The search for related mathemati-
cal principles and related art,
design and architecture brought to
light several fascinating connec-
tions. The fact that other people
had already achieved something
similar with great success was
sometimes discouraging, though
also served as inspiration and moti-
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Figure 1.    Motion III, gilding metal, 2002

Figure 2.    Harmonogram



vation. It was primarily the book
The Visual Mind [2], which is a
compilation of articles from the
Leonardo journals dating from
1982 to 1992, which made me
aware of the work of Charles Perry,
Brent Collins and other sculptors
that work with similar form princi-
ples. Dating back further, there was
the work of Naum Gabo, Antoine
Pevsner, Etienne Béothy, José de
Rivera, Max Bill and others. Not
least in my own field of metal-
smithing the creation of anticlastic
- i.e. negative curvature - surfaces
had already been established and
greatly advanced by Heikki Seppä
and Michael Good.

Traditionally, the potential of anti-
clastic curvature had been mostly
neglected in sheet metal forming,

due to the simple fact that there are
few functional applications.
Positive curvature clearly dominat-
ed as vessel, lampshade or airplane
nose. In synclastic forming
(achieving positive curvature), a
disc is centrally stretched and
peripherally compressed, whether
on a lathe, press or with a hammer.
Anticlastic forming employs the
complimentary principle: using a
series of saddle shaped tools
(stakes), an often elongated sheet
metal template is peripherally
stretched and centrally com-
pressed. 

There is also greater scope for vari-
ations in anticlastic surfaces than in
synclastic surfaces: the degree of
curvature, the difference between
the two principal curvatures and

the orientation of curvature can
continuously change on a more
extended surface. As in nature,
where the bubble marks a clear
boundary between inside and out-
side and the saddle is representa-
tive of fluid, flexible, changing,
transitional phenomena.

The forms inspired by the diagrams
posed some particular challenges.
The saddle point moves from the
midpoint of the surface in one sec-
tion to the edge in other sections.
This is exemplified by the Moebius 
strip with a minimal surface con-
figuration (Fig. 4).  Hence the sheet
metal template has to be formed
eccentrically to the saddle point of
the tools, which makes it more
challenging to control stretching
and compression (Fig. 5). 

Figure 3.    Anticlastic raising

Figure 5.    Eccentric forming

Figure 4.   Curvature of a Moebius Strip

Figure 6.    Minimal Moebius, silver, 2005



For the same reason, one edge trav-
els a greater distance than the other
in different sections of the form.
This suggested that it was best to
already start with a curved template
where the outer edge is already
more extended than the inner edge. 
This principle was then applied to
the more complex forms, where the
sections of the template are careful-
ly planned to match the require-
ment in the final form (Fig. 8).

Ideas stemming from the investiga-
tion of minimal surfaces continued
to influence my research and work.
An article about a collaboration
between Brent Collins and Carlo
Séquin, which also featured in 

The Visual Mind, encouraged me to
carry out some experiments with
trefoil knots and a substance called
'Fantasy Film', which is a plastic
solution that leaves a permanent
yet fragile minimal surface mem-
brane on the wire model. 

Trefoil Loop is based on one such
model. The tension of the film was

Figure 9. Trefoil Loop, copper, 2000

Figure 7. Motion III, patinated gilding metal, 2006

Fig. 8.   Trefoil Loop template



strong enough to distort the loop
into an asymmetrical configuration
and asymmetrical surface-span-
ning. The positioning of the Trefoil
Loop and Motion III on their �side�,
when compared to the normal ori-
entation of torus knots, makes the
original symmetry even less appar-
ent.

While it is not a big step from the
Harmonograms to trefoil knots,
some forms were more directly
influenced by the initial inspiration.
Both Octave Loop and Through the
Centre were developed on the basis
of a fundamental Harmonogram
pattern, which occurs at a frequen-
cy ratio of 2:1. This curve can also
be seen as the most fundamental
vortex motion, and also relates to
the boundary of a Moebius strip.

A further interesting approach to
this and similar space curves
appears in anthroposophical sci-
ence. Using methods of projective
geometry, scientists George
Adams, Lawrence Edwards and
others applied projective geometry

to concepts of negative space,
which were then also applied to
forms in nature [3].
Octave Loop was generated in a
CAD programme by sweeping a

straight element along the curve
shown in Fig. 11. Through the
Centre originated from a drawing
but was then visualised via CAD
before starting its creation. It spans a

Figure 12. Through the Centre, patinated copper, 2007

Figure 10. Octave Loop, silver, 2005 Fig. 11.   2:1 frequency 3D Lissajous curve



surface between such a space curve
and a smaller circle it passes
through.

The dynamic principles embodied
by these Harmonogram patterns  of
a 2:1 frequency ration have been of
strong conceptual impact in my
work. Rather than seeing them as
superimposed sine waves, they
seemed to embody a simple force
field, where the centres of gravity
of the two pendulums embody two
attractors and the curve represents
an orbit. I found similar patterns
occurring in the simulation of the
three body problem in astronomy,
where one moon orbits two planets.
Similar principles were also found
in some strange attractors, not least
the Lorenz attractor, where the tra-
jactory weaves back and forth
between two attractors.

Flux is another form that manifests
an interplay of centripetal and cen-
trifugal forces. Its design goes back
to some initial wire forms created
before starting the research into
anticlastic surfaces in 1996.
Inspiration came from illustrations
of vortex-like air currents found in
the book Sensitive Chaos by
Theodor Schwenk [4]. It consists of
three strands of stainless steel tube
that are connected with brass joints. 

Recent work explores the possibili-
ty of forming stainless steel sheet,
which is a tough, but in my view
worthwhile, challenge. Casting
might seem the more sensible
approach for creating larger, robust
sculptures. Yet the budgets I have
been working with to date did not
allow for the greater costs
involved. There is also some bene-
fit in working with the tensile
forces of the material, rather than
modelling a master in a soft materi-

al. After seeing the sculpture shown
in Figure 1, Charles Perry also
commented on this quality, saying
that one could feel the tension in
the form.

For further examples of my work
please visit:
http://www.benjaminstorch.co.uk.

For examples of other sculptors�
work of a similar nature, please
visit: http://www.isama.org/sculp/

For examples of Michael Good�s
work please visit: 
http://www.michaelgood.com
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Figure 13. Flux, stainless steel tube and brass joints, 2007



HYPERSEEING oN a Two-
DImENSIoNal PlaNE ElIzabETH wHITElEY

Hyperseeing is usually applied to 
a 3-D sculpture where the changes 
in form pull the viewer’s eye 
in multiple directions:  around, 
above, and sometimes below (in 
the case of suspended pieces) the 
artwork.  Hyperseeing of a 2-D 
plane is possible when symmetry 
operations are present.  In the 
following example of a 2-D wall 
mural [Figure 1], the symmetry 
operations of the pictorial elements, 
rather than changes in form, 
pull the viewer’s eye in multiple 
directions. 

The mural was designed and 
painted by the author.  The 
substrate is a primed wall in an 
apartment; the medium is synthetic 
polymer paint, also known as 
acrylic paint.  The dimensions are 
approximately 15 feet wide by 4.5 
feet high.  

At first, we see twittering clusters 
of shapes dancing across the 
mural.  Other visual elements are 
then observed in layers. The white 
arcs are somewhere between the 

moving shapes and the deep blue 
vertical stripes. The deep blue 
vertical stripes are somewhere 
between the white arcs and the blue 
background.

It is the four types of symmetry 
operations along a plane 
(translation, reflection, glide 
reflection, rotation) which engage 
the viewer’s curiosity.  Movements 
of the pictorial elements encourage 
us to fully explore the visual 
surface. 

Figure 1:  Dancing Light 9

        1    2  3  4                  5               6     7
Figure 2:  Mural in progress, with numbered panels.  



Translation

For translation, we can look behind 
the floating shapes and address 
the blue space which shows an 
early stage of the mural [Figure 
2].  The mural consists of seven 
blue vertical panels identical in size 
which are delineated by a darker 
blue vertical stripe.  The panels 
guide eye movement from left to 
right on a horizontal path.  

Each of the panels has the property 
of being a √5 rectangle, that is, 
with the vertical proportion of 
1:2.234.  Each panel is based on 
a grid divided according to the 
principles of dynamic symmetry. 
The grid determines the placement 
of the major triangle in each 
group of triangles.  Figure 3 is an 
early stage of the painting.  The 

removable pieces of blue tape 
indicate the positions of the triangle 
groups. 

Reflection
 
Reflection occurs from panel 
to panel.  It is apparent in the 
placement of the triangle groups 
as observed above in Figure 2 and 
in the final state of the painting 
Figure 4, below.  Panel 1 reflects to 
become Panel 2; Panel 2 reflects to 
become Panel 3.  Panel 5 reflects to 
become Panel 6; Panel 6 reflects to 
become Panel 7.  Panel 4 [Figure 
5] is discussed below as a glide 
reflection.  

The color selection for the triangle 
groups is linked to reflection.  
Analysis reveals a triadic color 
relationship of phthalocynine blue, 
cadmium and alizarin crimson reds, 
and cadmium yellows as found 
on the color wheel used by fine 
artists.  Alternating  panels have 
triangle groups of reds or yellows. 
Thus, the color pattern supports 
the movement of the eye which 
the reflection symmetry operation 
initiates.

Glide Reflection:  Horizontal

There is glide reflection along 
both horizontal and vertical axes.  
Horizontally, glide reflection is 
apparent when viewing the whole 

triangle groups which we can label 
15 through 28, again moving left to 
right.  If we use a horizontal mirror 
line to isolate the top row [Figure 
5], and the bottom row [Figure 6], 
it is apparent that Triangle Group 
1 is similar to Triangle Group 28 
and Triangle Group 14 is similar to 
Triangle Group 15.  

Glide Reflection:  Vertical

 Glide reflection occurs 
along a vertical mirror line in Panel 
4 of the mural [Figure 7].  The 
symmetry suggests a place for the 
eye to pause at the center of the 
mural before continuing to along 
the pattern that was established in 
the first three panels. 

Rotation

 The rotation of an image 
moves the eye in a circular 
direction to make a playful 
discovery.  For example, within 
Triangle Groups 1 through 14 
each group rotates 180o to become 
Triangle Groups 15 through 28.  
Figure 8 shows Triangle Group 1; 
Figure 9 shows the rotation of that 
group to Triangle Group 28.

                                           

   

        1   2  3  4  5      6     7
Figure 3:  Mural in progress.

Figure 4:  Panels 5 and 6

mural.  Beginning 
with the triangle 
group in the top 
left half of Panel 
1 and looking to 
the right, there is a 
row of 14 triangle 
groups which we 
can label 1 through 
14.  Below that row 
is another row of 



Figure 5:  Triangle Groups 1 through 14 (left to right)

Figure 6:  Triangle Groups 15 through 28 (left to right)

Figure 7: Panel 4 Figure 8: Triangle Group 1  

 Figure 9: Triangle Group 28

 Hyperseeing of a 2-D 
plane is possible when symmetry 
operations are present.  The 
viewer can stand in one position 
and let the results of translation, 
reflection, glide reflection, and 
rotation movements create patterns 
and points of delight for the 
eye during contemplation of the 
pictorial elements.  The visual 
experience of the entire artwork is 
strengthened and heightened by the 
mathematical influences.  

  Please contact 
the author, a sculptor and painter 
in Washington DC, USA, for 
further information.  Her e-mail 
is waps7005@mypacks.net.  Her 
website is ewhiteley@home.
mindspring.com.]
  



The following is a continuance 
of my article in the June issue of 
Hyperseeing. With this essay, I 
will discuss my painting during my 
“Organic Period” concentrating in 
areas where it may be of some edi-
fication concerning the influence of 
music, physics, and mathematics.
Douglas Peden: Organic Period 
1963-1964  
The two words that we do not 
normally associate with painting 
are sound and time — terms more 
likely used in physics. Painting 
obviously does not have the same 
physical attributes but let me sug-
gest some parallels. Music can be 
defined as the art of sound in time; 
indeed, isn’t music also the mathe-
matics of sound? In music, we have 
one sound event following another 
in time. In a painting we have one 
shape, or might I say, shape/event, 
related to another in space, all at 
the same time. But, do we “see” 
them all at once? I would argue that 
the details of each shape and, more 
importantly, their relationship to 
each other takes place in time — 
time for the mind to absorb, “un-
derstand” what the eye perceives. 
Indeed, our eye is pulled from 
shape to shape according to the 
shape’s dominance of size, tone, 
texture, color, and psychological 
impact. We are guided by the skill 
of the artist to and through lay-
ers of relationships and meaning, 
leading us into the “depths” of the 
painting. This is not too different 
when listening to complex music 
such as a symphony. The more we 
listen to such a piece, the more 

we comprehend the contribution 
and importance (relationship) of 
other voices, i.e., other instruments 
playing in the background. I would 
submit that this “depth factor” is 
shared by all works of art, which 
we never fully understand – includ-
ing the artist.
Now let’s consider the factor of 
sound in painting. Though a paint-
ing’s expressiveness doesn’t come 
from sound, it can be designed to 
optically vibrate, thus an analogy 
to music. To do this, contrasting 
colors and value relationships, i.e., 
tones are used. Tone in painting 
is the measure of the lightness or 
darkness of a color on a gray scale 
from black to white. For example, 
if we have two contiguous images 
visually divided by two colors such 
as red and green, they and their 
dividing boundary are readily seen 
no matter what the tonal quality. 
However, if the tonal quality -- the 
relative grayness of the images is 
the same, and seen in a black and 
white photo, a black and white tele-
vision picture, or, by a completely 
color blind person, they would 
appear as a single image because of 
no discernable dividing boundary. 
To maximize the intensity of 
optical vibration of a color edge 
we must use and maximize color 
opposites. Common examples of 
contrasting colors in painting are 
red/green, blue/orange, and yellow/
violet. However, if two contiguous 
colors of any kind have a close or 
equal tonal value, the edge they 
form will still appear to vibrate — 
though, the less color contrast the 

less the optical vibration. This is a 
phenomenon whose physiology I 
won’t go into here; but in extreme 
cases, the design of the painting 
can be such to cause discomfort in 
the viewer — I have even heard of 
one instance causing a viewer to 
have an epileptic fit. In the learn-
ing process of my early paintings I 
strove to maximize this optical phe-
nomenon to see how “loud” I could 
paint — much in the same manner 
as the Op artists of the 1960’s. To 
maximize the edge instability or 
vibration, the colors must not only 
be of equal tonal value but fully 
saturated, i.e., maximum color, and 
not tinted. Maximization of edge 
stability is achieved by maximiz-
ing the tonal contrast – the maxi-
mum contrast being black against 
white; for example, if we draw a 
field of tightly spaced black and 
white curvilinear parallel lines, we 
can achieve an intense vibrational 
quality. For a “stable” edge effect 
between the color opposites red 
and green, it would be necessary to 
weaken, dilute one of the colors to 
increase the tonal contrast. Another 
interesting optical phenomenon 
using the visual dynamic of color 
to give shapes and/or regions this 
vibratory, “sound” quality is the 
environment in which the paint-
ing is displayed. For example, two 
colors which have equal value in 
an environment of diffused indoor 
daylight may appear unequal in 
value in a warm or coolly lit room; 
that is, if the room light is dimmed, 
the colors toward the red/warm 
end of the spectrum will appear 
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to darken while those toward the blue/cool end will 
appear to brighten. This would be more noticeable 
in a hard edged painting such as Figure 1, where the 
red lines will appear to darken and the green spaces 
brighten when light dims. Another, little known but 
interesting visual experience of such a painting is how 
it optically changes in a naturally lit environment, 
such as a house, through the varying light of the day 
– the piece can have a subtle vitality and life induced 
by the light changing with time. This phenomenon 
is a function of all paintings in color, though most 
obvious in those specifically painted with this optical 
dynamic in mind. Indeed, it is a phenomenon that can 
be observed any place — such as a garden environ-
ment, where under proper conditions the edges of red 
or dark orange flowers against their green background 
will tend to “vibrate.”  However, even in a constant 
light situation, such as in a museum, the relative con-
trasts may vary. This variation occurs with a change in 
viewing distance. Warm colors will appear to darken 
relative to the cooler colors when the distance between 
the viewer and picture is reduced and vice versa, and 
the “vibrating” edge intensity will change accord-
ingly. These phenomena are more clearly experienced 
in my work of this particular period. I might add that 
these pieces tended to the more decorative, like large 
chords of music; that is, they just hang there visually 
trumpeting at you, being limited in depth of complex-
ity or meaning. In my more mature work the vibrating 
and “stable” edge qualities are still there but at a much 
subtler and supportive, expressive level. Admittedly, 
these subtleties take some training; but, sometimes 
worth the pleasure of some surprises in our visual 

Figure 1: Sand Flea (1963) 25X31”

Figure 2: Trio (1965) 42X49”

Figure 3: Quintet (1964) 40X48”

environment. Let me add a more obvious analogy of 
color and tone to sound; that is, the brighter colors and 
tones being allied with the louder aspects of sound and 
the darker colors and tones with the softer or heavier 
aspects. For example, one might paint a trumpet sound 
as a bright yellow as opposed to a tuba whose sound 
could be viewed as a dark purple. Such decisions, of 
course, are left to the whim of artist.
In my early painting development, the images were 
necessarily simple so I could most easily learn through 



Figure 4: Song of California (1964) 34X36”

experimentation the process of what color and design 
could do. Indeed, the painting in Figure 1 was my first 
— the beginning of my stylistic, expressive evolu-
tion; indeed, the beginning in finding out who I was in 
terms of painting. As time passed during this period, 
the radiating bands and lines began to vary in thick-
ness, giving an increasingly complex rhythmic pattern, 
or “pulse,” in concert with a multiplicity of radiating 
forms, as seen in Figures 2 and 3. In these early works 
there was no mathematical or geometric foundation 
for determining the rhythmic patterns, i.e., line thick-
ness and/or line spacing. This was to come later with 
the advent of GridField Geometry. The rhythmic pat-
terns at this time were determined at random — where 
and as I felt necessary at that moment. Composition-
ally, Figures 1 and 2 show the imagery presented on a 
green and yellow background respectively, or, if you 

wish, in a green and yellow space. Figure 3 illustrates 
an open composition or space; that is, the rhythmic 
structure appears to extend beyond the frame of the 
painting — somewhat mathematically analogous to 
an irrational number which tends to go on with no 
end. Figure 4 illustrates a closed composition, or 
space, which appears to end at the frame boundary 
of the painting. The five radiating images in Figure 
3, Quintet, could musically be taken for five voices 
(instruments) blending in one voice illustrated in the 
surrounding radiating lines; but, these are just pos-
sibilities of seeing something beyond pure abstraction 
— hyperseeing, if you wish.
In the next article, I will be continue with my  Linear/
Landscape Period.



DRawING oN THE maTHEmaTICal 
SIDE of THE bRaIN 1:

DRawING SolID SHaPES

ERGUN aKlEmaN

 Drawing 3D shapes is a mathematical process. All the people who can try to understand the mathemtical prin-
ciples behind the drawing can improve their drawing abilities can succesfully draw 3D shapes. 

In these series of articles, I will provide a wide variety of example to show how people can improve their free-
hand drawing by using a mathematical mind. In these examples, I will focus on logical consistency instead of 
precision.

My approach is based on the fact that evev 3D shapes around us can be constructed union, intersection, set dif-
ference and extrusions of very simple shapes such as planes, ellipsoids or hyperboloids. If the people learn how 
to draw these simpler shapes and their union, intersection, set difference and extrusions, they can signifi cantly 
improve their drawing skills. 

 Although many people think that they do not have drawing talent, our bodies are perfect devices to draw simple 
curved shapes such as ellipses,  cycloids or spirals. Our arms consists of a series of linkages they can rotate 

Elbow pivot

Wrist pivot

Knuckle pivot(s)

Shoulder pivot

almost freely about several pivot 
points as shown in the fi gure. Us-
ing different pivot points we can 
easily create curves in a variety of 
scale. 

For instance, our fi ngers are great 
devices to draw shapes smaller than 
1 inch diametersuch as letters like 
O or S. Our fi ngers are also useful 
to copy any given curve. However, 
our fi ngers intruduce noise when 
we try to draw shapes larger than 
1inch diameter. The simple solu-
tion to this problem is simply using 
wrist and not moving any fi nger. 

A line, on the other hand, is harder 
to draw since curvature of a line 
is zero. In other words, a line is a 
circle with an infi nite radius. That 
is the reason the diffi culty behind 
to draw perfect line using only our 
bodies. Therefore, best lines can be 
drawn rotating the arm around the 
shoulder and keeping elbow, wrist 
and knuckles straight. 

Now, let us start to draw a simple 
egg. 



Drawing an Egg

Many objects around us such as human faces can be approximated as a collection of eggs. An egg is a slightly 
deformed ellipsoid and it can approximately be drawn as a ellipse. Therefore, it is essential to larn how to draw 
ellipse.  Note that if we draw an egg in a legal paper, egg diameter will usually be more than 1inch. It is, there-
fore, important to rotate wrist and elbow without moving fi ngers for drawing an egg on a legal paper. 

Of course, one has to make 
lots of the practice to be con-
fortable to use only wrist and 
elbow. Draw many ellipses until 
it start to look more and more 
regular shape. 

Cutting an Egg in Half

If we cut an egg perpendicular to main diagonal, we will have a circular crosssection. It is very 
unlikely that the cut will look straight. It will usually look curved. We can draw these curves as 
a part of an ellipse. The second image shows the whole ellipse. The third and forth images are 
obtained by deleting one part of the whole ellipse. As shown here, both cases look correct. 

Keep your elbow in the same position and rotate yoor arm using elbow as pivot point

Rotate yoor hand using wrist as the pivot point. 

Keeping the fi ngers unmoved during the drawing process is essential. This way, we can eliminate any high cur-
vature noise that will be introduced by our fi nger movement. Only rotating lower part of the arm around elbow 
and and rotating the hand around eliminates high curvetures that causes bumby look in the drawing. The result 
never become a perfect circle or ellipse, but it always become a good approximation. 

Once you learn how to draw 
an ellipse, if you draw slightly 
rotated ellipse, it will look like 
an egg. 

You can improve the look by 
changing the curvature in two 
ends of the egg. However, 
as seen in this example, the 
improvement will not really be 
drastic. 

Do not move 
fi ngers!

One of the common problems every illustrator face is drawing straight lines on a curved surface. Here, we will 
discuss a simple case: cutting an egg with a plane. If we cut the egg perpendicular to main diagonal, slice is a 
circle.  A circle under perspective transformation is not an ellipse. So, theoretically it is diffi cult to draw this cut. 
However, as shown in these examples ellipse is a good approximation and it works almost always. 

If we cut an egg with a random plane, the crosssection will not be a circle. It may be ellipse or a 
more complicated closed curve. The perspective transformation of such a closed curve will not 
be ellipse. But, as seen in these examples ellipse is still acceptable regardless of the orientation 
of the cut. 



Drawing an Egg

Many objects around us such as human faces can be approximated as a collection of eggs. An egg is a slightly 
deformed ellipsoid and it can approximately be drawn as a ellipse. Therefore, it is essential to larn how to draw 
ellipse.  Note that if we draw an egg in a legal paper, egg diameter will usually be more than 1inch. It is, there-
fore, important to rotate wrist and elbow without moving fi ngers for drawing an egg on a legal paper. 

Of course, one has to make 
lots of the practice to be con-
fortable to use only wrist and 
elbow. Draw many ellipses until 
it start to look more and more 
regular shape. 

Cutting an Egg in Half

If we cut an egg perpendicular to main diagonal, we will have a circular crosssection. It is very 
unlikely that the cut will look straight. It will usually look curved. We can draw these curves as 
a part of an ellipse. The second image shows the whole ellipse. The third and forth images are 
obtained by deleting one part of the whole ellipse. As shown here, both cases look correct. 

Keep your elbow in the same position and rotate yoor arm using elbow as pivot point

Rotate yoor hand using wrist as the pivot point. 

Keeping the fi ngers unmoved during the drawing process is essential. This way, we can eliminate any high cur-
vature noise that will be introduced by our fi nger movement. Only rotating lower part of the arm around elbow 
and and rotating the hand around eliminates high curvetures that causes bumby look in the drawing. The result 
never become a perfect circle or ellipse, but it always become a good approximation. 

Once you learn how to draw 
an ellipse, if you draw slightly 
rotated ellipse, it will look like 
an egg. 

You can improve the look by 
changing the curvature in two 
ends of the egg. However, 
as seen in this example, the 
improvement will not really be 
drastic. 

Do not move 
fi ngers!

One of the common problems every illustrator face is drawing straight lines on a curved surface. Here, we will 
discuss a simple case: cutting an egg with a plane. If we cut the egg perpendicular to main diagonal, slice is a 
circle.  A circle under perspective transformation is not an ellipse. So, theoretically it is diffi cult to draw this cut. 
However, as shown in these examples ellipse is a good approximation and it works almost always. 

If we cut an egg with a random plane, the crosssection will not be a circle. It may be ellipse or a 
more complicated closed curve. The perspective transformation of such a closed curve will not 
be ellipse. But, as seen in these examples ellipse is still acceptable regardless of the orientation 
of the cut. 



Separating Halves

It is also important to draw the cross-sections. If we separate two halves of an egg cut in half, we will see cross-
sections. We can either see both or one of the crossection based on the position of our eye. If our view direction 
passes through between two halves, we see both halves. If the view direction is low, we see the cross-section of 
upper half. If the view direction is high, we see the cross-section of lower half. As shown in these examples, the 
drawing is robust. In other words, it is not really essential how thin or fat we draw the ellipses. We can obtain 
the desired effect regardless of the shape of the ellipses. However, there are problem cases... 

wrong Drawings

These are a sample of some problem cases. Some of these images may appear to be 3D but simply wrong and 
others can look 2D. 

If the cross-section is drawn almost like a circle, the resulting image will not look like a solid. 
The cross-section will look like a circle only when view direction is perpendicular to center of 
the cross-section. In that is the case, we must not be able to see any part of the egg.  However, 
drawing a circle can not give a 3D feeling. In other words, it is better to avoid circles.

It looks unrealistic if one of the crossections occludes the 
other one when both of the cross-sections are visible as shown 
above fi gure. In such drawings, occluded half appears to be 
behind of the other half. 

The image shown at the left is also wrong. Only one of the 
cross-sections can look straight. It is therefore, the image at 
the left looks simply 2D image. 

wRoNG! wRoNG!
wRoNG!

wRoNG! wRoNG!
wRoNG!

wRoNG!
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Slicing an Egg

It is very useful to draw a sliced egg. Slicing with parallel planes are related to draw paralells 
(latitudes) on a surface an ellipsoid and it helps drawing textures on the surface as we will dis-
cuss later. 

Smoothing Sharp Edges

wRoNG!

wRoNG!

ComPlETElY
wRoNG!

Thin ellipse

Fatter

Fatter

Draw a set of ellipses as follows. 
Start with a thin ellipse anywhere. 
Draw fatter and fatter ellipses in 
each direction. 

Erase the occluded parts of the el-
lipses. Unlike earlier cases, there is 
only one solution in this case.  

If you erase the portions of the 
curves that are not occluded you will 
have a wrong image. In thise case, all 
choices are wrong. 

To draw a set of slices that are 
paralelle to eachother, again draw a 
set of ellipses y drawing each ellipse 
twice as shown. 

Erase the occluded parts of the ellipses. In this case, there are three pos-
sible cases. These three cases will look similar except the visibility of thin 
ellipses. Both of them or only one of them can be visible. 

Both of these 
are possible.

These are 
exactly 
the same.

This 
image is 
wrong 
only because of thin 
ellipses. We should be 
able to see at least 
one of these ellipses 
completely.  The oc-
clusions in the rest of 
image is correct. 

Occlusions are 
completely 
wrong in every 
part of this 
image. 

Drawing Holes

What we have discussed earlier is useful only for drawing sharp edges that result from set dif-
ference operations such as cutting. We may frequently need to smooth such sharp edges. Illu-
sion of smoothing can simply be achieved by removing ends of curves.  

This fi gure shows sharp 
edges that resulted from 
a cut operation. 

If we erase the two 
ends of the curve we can 
smooth the sharp edges.  

Smoothing effect can be 
improved by removing a 
larger portions of curve 
ends.

The effect can further be 
improved by smoothing the 
silhouette edges.  

We often need to draw holes in cases such as drawing coffee cups. Such holes usually happens 
aroun smoothly cut regions. This effect can be achieved two different ways. 

We can simply draw an el-
lipse as shown here. 

We can change the radius 
of the hole by scaling the 
ellipse. 

It is possible to scale ellipse continously to create 
smaller the illusion of smaller and smaller holes. 

Another method to create 
hole is to draw two elliptic 
curves. 

In this method, we can individually control the size of 
the hole and smoothing. The inner curve defi nes the size 
of the  hole and outer curve control smoothing. 

It is also possible to draw 
a short curve inside of an 
ellipsoid to emphasize the 
hole. 
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It is also possible to draw 
a short curve inside of an 
ellipsoid to emphasize the 
hole. 



Examples

After succesfully complete all the excercises which are related to set differences, you can draw 
a wide variety of solid shapes. One of the most common shapes that can be represented by set 
difference on an egglike shapes are mouths. 

These two images show 
how to create a mouth by 
two cuts. The same meth-
od can work for human or 
fi sh. 

It is better to draw mouth 
having a hole as shown in 
these two examples. 

By changing the cuts, it is possible to create a wide 
variety of mouth shapes that can correspond different 
facial expression. 

The overall shape of ellipsoids along with position and 
orientation of the cuts can allow us to create different 
animals such as shark or whale. 



Leigh Arnold sees, or at least 
visualizes form and structure, in 
a way that most others cannot. 
In the March 2007 issue of 
HYPERSEEING Geoff Wyvill 
states: “It appears 96% of people 
cannot even find the corners of 
an imaginary cube standing on a 

corner”. I’ll hazard a guess that the 
way Leigh sees 3D structure would 
be less than the ability of 1% of 
the population. He is severely 
dyslexic and mildly autistic, 
however, it wasn’t until he was 
around 45 years of age that he was 
correctly diagnosed. It is almost 

unimaginable to those of us that 
can read numbers and letters in 
their correct sequence to appreciate 
the problems dyslexics have in 
giving out their correct phone 
number or reading their own bank 
statement properly. The upside of 
the situation is the special way of 

THE GIfT of DYSlExIa: 
PaINTINGS bY lEIGH aRNolD Rob HaRlE 

FIG. 1 “Spiral Escalator” 40 x 40 cm. ink on illustration board



seeing, which if channelled into 
visual art, enriches all our lives. 
The images accompanying this 
short article are a tiny sample of 
the prolific output of this amazing 
artist.

From his earliest childhood Leigh 
remembers analysing and working 
out the complex structure of the 
patterns in his grandmother’s 
Persian rugs. This has lead to 
a fascination with pattern and 
symmetry, together with an 
exploration of the mathematics 
behind these phenomenon. Writing 
is very difficult for Leigh, however, 
he has taught himself to read by 
association and reads mathematics, 
geometry and quantum physics 
books like others read fiction. 
 
The main impetus behind Leigh’s 
artistic adventures is to show 
the basic structure behind the 
various forms of symmetry 
evident in nature, mathematics 
and its representation in quantum 
notions of reality. His images often 
have mathematical grids with 
almost bizarre tessellations and 
repetition of structural elements. 
Also investigation of such formal 
theories as Ramsey Theory provide 
inspiration for Leigh. He doesn’t 
necessarily use equations or 
formulae to construct his works, 
but more employs the concept 
behind the theories as a basis for 
construction. Ramsey Theory, as 
most readers probably know, is 
a branch of mathematics which 
investigates the condition under 
which order must appear. As the 
saying goes, “complete disorder is 
impossible”. Leigh takes a simple 
object, say a cube, and by use of 
perspective and importantly, colour 
manipulation, creates a world 
which displays precise order in 

incredible complexity. 
 
People often comment that his 
work is like Escher’s, there are of 
course similarities but also major 
differences. With the exception 
of his Mayan and other calendar 
systems paintings, all Leigh’s work 
is 3D. Much of Escher’s work 
consists of 2D pattern studies. The 
other main difference is Leigh 
doesn’t use birds, fish and so on 
as the main structural elements 
in his compositions. Many of his 
major paintings have a background 
of outer space – star fields, spiral 
nebulae and planets - floating 
towards central vortices, these 
take his images from mere graphic 
illustration to works of fine art. 
  

Leigh’s smaller works such as 
“Spiral Escalator” (Fig. 1) are 
painted on illustration board 
using mainly coloured inks. 
The larger works are painted on 
artist’s hardboard using a variety 
of artist- quality mixed media, 
including reflective paints to 
highlight sections of the structure, 
this has the effect of emphasising 
the symmetry or tessellation of 
the composition. His images 
work equally well on two levels. 
Firstly, the dramatic impact of 
the initial viewing, which in the 
case of most of his images never 
seems to diminish. Secondly, on 
closer detailed inspection elements 
that were not obvious at first 
glance reveal themselves almost 
uncannily. As an example, in Fig. 2 

FIG. 2 “Central Support Column Study” 80 x 80 cm. ink on illustration 
board



 FIG. 3 “Endless Creation” 1.8 x .9 m. acrylic & powdered pigment on board

FIG. 4 “Cube-Star Illusion” 80 x 80 cm. ink on illustration board

“Central Support Column Study”, 
where the four spokes join at the 
hub this is supported within the 
spherical form by columns growing 
outwards from the centre. Further, 
the “surface” elements of the 
sphere actually grow out of the off-
white background, as though they 
are coming into existence from a 
background potential. In Fig. 3, 
“Endless Creation”, careful study 
reveals the toroidal shape growing 
larger from right to left, yet it 
eternally turns back on itself so as 
to recreate itself. The size of the 
painting ground limited the number 
of repetitions. I can imagine how 
stunning this work would look 
in the large foyer of an office 
building, perhaps ten metres (33 
feet) in length. 
 
Even if most of us can’t visualize 

mathematical structure as Leigh 
does, using the process of gently 
staring at an image will reveal 
many of the geometrical illusions 
such as in Fig. 4 “Cube-Star 

Illusion”. At first you may not 
see the blue stars, just the cube 
shapes, but after a while all you 
can see is blue stars then of 
course it starts oscillating back 

and forth between the two. It’s 
almost like an animation with our 
brain providing the movement 
between the structural elements. 
Fig. 6, “Stargate” does not, as a 



FIG. 5 “Study In Triangles” 80 x 100 cm. ink on illustration board

FIG. 6 “Stargate” 1.8 x .9 m. acrylic & powdered pigment on board

small printed image, convey the 
power and beauty of the full size 
painting. I first saw this image at 
one of Leigh’s solo exhibitions 
and was quite overwhelmed by the 
hypnotic effect, which makes one 
feel like one is being drawn into 
the centre of the vortex along with 
the planets.  

Leigh lives and works in a 
rainforest setting near Nimbin in 
northern NSW, Australia. Recently 
AMSI (Australian Mathematical 
Science Institute) through 
the University of Melbourne 
commissioned separately, two 
of his images for the logos 
and promotional materials for 
mathematical conferences. The 
first one was “Symmetries & 
Stabilities” and the current one 
“Concepts of Entropy & Their 
Applications”. For those interested 
in enjoying more of Leigh’s 
work please have a look at his 
web site which displays a fairly 
comprehensive range of his prolific 
artistic output (www.leigharnold.
com)



IllUSTRaTIoNS bY RobERT KaUffmaN

KNoT THEoRY - CaRTooNS bY ERGUN aKlEmaN



aN IllUSTRaTIoN bY DaNIEl wYllIE



KENNETH maRTIN aND maRY maRTIN
CoNSTRUCTED woRKS JoHN SHaRP

The retrospective exhibition of the two major figures 
in British Abstract art, Kenneth and Mary Martin held 
at the Camden Arts Centre in London July to Sep-
tember 2007 made me realise how little I knew of the 
works of two of the foremost members of the British 
Constructivist Group of the 1950s to 1970s. A joint 
exhibition of their work has not been seen since 1970. 
It is a feast of so many aspects of abstract arts that it 
is difficult to know where to begin in reviewing it. If 
you can’t visit the exhibition which is moving to Tate 
St Ives in Cornwall (from October to January) and 
The Del La Warr Pavilion Bexhill on Sea (January to 
April) then I recommend the excellent catalogue to see 
a selection of the works.

The exhibition also took me back to my formative 
years in getting involved in abstract art in the late 
1960s and 1970s. I was influenced by them indirectly 
when I went to a week of workshops which was held 
in conjunction with the Systems exhibition which was 
a group of artists including Malcolm Hughes, Michael 
Kidner, John Ernest and Jeffrey Steele. Two of the art-
ists, Peter Lowe and Colin Jones, were students of the 

Kenneth Martin,Order + Change (No Chance). Generated by one straight line / Destruction of the square
1984, Oil on canvas 50.8 x 102 cm, Estate of Kenneth Martin, courtesy Annely Juda Fine Art

Martins at Goldsmith’s College in London. I not only 
saw these artists working first hand with the systemat-
ic mathematical methods used by the Martins, but was 
able to show them other mathematical ideas. One idea 
which we explored came I believe from Mary Mar-
tin and was used by Colin Jones in one of his works 
at the Systems exhibition. It is a spiral formed with 
increasing numbers of blocks and is mathematically 
equivalent to the sum of the numbers from 1 to 8, and 
the square illustrates the first instance of a triangular 
number being a square. My own coloured illustration 
of this shows how the four-colour theorem can be 

John Sharp, Martin’s four colour theorem

brought into play too.

I have used this example 
to show the type of way 
both of the Martins have 
been able to exploit math-
ematical properties with-
out necessarily following 
the mathematics, but also 



Kenneth Martin, Construction for the Nuffield Foundation 1967-68, Brass 92.9 x 92.9 x 92.9 cm, Zoological 
Society of London

that the concepts they come up with have so many 
possibilities. Like many other artists who take part in 
ISAMA or Bridges, they have an intuitive understand-
ing of geometry and number systems. Although they 
were husband and wife, they worked independently, 
complementing one another. Kenneth Martin’s Order 
+ Change (No Chance). Generated by one straight line 
/ Destruction of the square is one of a series stretching 
from 1969 until his death in 1984. 

There is not enough space to look at the analysis of 
such a painting only to make a few comments. Ken-
neth Martin was interested in contemporary music, 

particularly the use of chance by John Cage. His 
methods for determining the direction of the lines was 
to pick pairs from numbered slips of paper. As to the 
parallel aesthetic: “I had to invent a method inherent 
in the field of activity in which I was working. I in-
vented that, when a line passed across a line or under 
a parallel, it gained another line parallel to it, going in 
the same direction. This became a mode for parallel 
paths which accumulated until the completion of their 
journey.” A good source for more detail is “Chance, 
Change, Choice and Order: A Structural Analysis of a 
Work by Kenneth Martin” by Jeffrey Steele in Leon-
ardo, Vol. 24, No. 4. (1991), pp. 407-417.



Kenneth Martin, Line in Space (1) 1960 , Phosphor 
Bronze , 128.9 x 14 x 14 cm, Estate of Kenneth Mar-
tin, courtesy Annely Juda Fine Art

Kenneth Martin, Linear Construction 1974 , Brass 
13, 18, 21 cm, Estate of Kenneth Martin, courtesy 
Annely Juda Fine Art

Another piece that I particularly liked in the exhibi-
tion, was Kenneth Martin’s Linear Construction, be-
cause it reminds me of Spirolaterals which I have used 
in my work in two dimensions, and which Robert J. 
Krawczyk has presented at Bridges and Isama Confer-
ences. I would like to get my hands on it and work out 
the system. 

Kenneth Martin’s mobiles were mostly new to me. 
Unlike Alexander Calder’s they are like a weighing 
balance but nevertheless balanced in form. The ruled 
surface ones like the Construction for the Nuffield 
Foundation obviously have a geometrical construction, 
but the artist shines through. They change in shape or 
in the moiré patterns and shadows they generate as 
they rotate or you walk round them allowing you to 
see them afresh at different times. This work has been 
specially restored for he exhibition and I hope it will 
return to its position at the Nuffield Building at the 
Zoological Society in London when the exhibition is 
over. While there are number of mobiles of this com-
plexity, some are very simple. By their very nature it is 
not possible to appreciate them fully as a photograph, 
but as with Linear Space (1) they have the quality of 
use of a line which Picasso had.

Mary Martin’s work complements her husbands. The 
title of the exhibition reflects what the curator Sarah 
Martin (no relation) says is how Mary particularly 
worked in construction rather than as a constructivist. 
She also compares the contrast of movement in the 
two artists. Mary’s art suggests movements rather than 
being kinetic. There is a stillness, but the relief as-
pects and her use of mirrors mean that the movement 
is in the beholder rather than the work. Reliance on 
shadows and the play of light mean that photographs 
cannot communicate this. If they had one common 
theme it was the interplay of light and shadow and 
the need to communicate three dimensional space and 
time. Mary used mathematics more, but as a means of 
expression and although it underpins her work she did 
not see it as the be all and end all of what she was do-
ing. She also used more “humble means” of whatever 
was to hand. 



Mary Martin, Permutation of Five , 1967, Stainless steel and painted 
wood on Formica, Estate of Mary Martin, courtesy Annely Juda Fine 
Art

Mary Martin, Inversions, 1967, Wood and painted hardboard, Estate of 
Mary Martin, courtesy Annely Juda Fine Art

The lasting impression of her work 
in my mind is that there were pieces 
of two kinds. One was coloured 
reliefs made from acrylic sheet 
and the other her ability to produce 
endless variety from a single mod-
ule. This module can be seen very 
clearly in Permutation of Five as a 
cube cut along the diagonal plane. 
It is then stuck on the back surface 
in various orientations using one of 
the square faces. The diagonal plane 
has a mirror surface. The modules 
are positioned according one of the 
permutation systems of numbers she 
liked to work with.

When only four numbers are used 
in the system the modules can fit 
against one another. So in Inver-
sions, with the module having matt 
surfaces instead of mirrors, then 
the interplay of light and shadow is 
marvellous. Her systems for ma-
nipulating the numbers to produce 
the positions are simple and compli-
cated at the same time since she was 
aware of the aesthetic result as well 
as the mathematics. The module was 
also used in free standing sculptures.



Mary Martin, Perspex Group on Red (C), 1969, 
Perspex on Wood, Estate of Mary Martin, courtesy 
Annely Juda Fine Art

By way of a conclusion, I would like to quote Kenneth 
Martin: “I am more craftsman than predesigner and 
enjoy making things on my own, in my own way and 
in my own time.” Apart from very aptly summing up 
his work, I think it is appropriate to say, I find both of 
the Martin’s work timeless and glad to see them back 
in fashion again, although the UK seems way behind 
the rest of the world in appreciating this area of art. 
The exhibition was very much a journey into time and 
space as they intended.

The reliefs such as Perspex Group on Red (C) are also 
based on the Fibonacci series with squares. Again, you 
really need to walk around the piece to see the rela-
tionship of the parts.

The sloping diagonal block concept also occurs in her 
Climbing Form which is based in the Fibonacci num-
bers up to 21, but not in a rigid way. The dimensions 
are in inches. The relief height is 1.236 inches.

Mary Martin, Climbing Form, 1954, Wood stainless 
steel and Perspex, Estate of Mary Martin, courtesy 
Annely Juda Fine Art
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the Arts is a peer reviewed journal 
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booK REvIEwS
Santiago Calatrava by  Philip Jodidio, edited by Peter 
Gossel, Taschen Basic Architecture, paperback, 96 
pages, $10.00. This is an excellent introduction to the 
works of Calatrava. Here is part of a review by Ozlem 
Akcay (see Amazon for the full review)

“ Calatrava’s sensational forms and expression are 
forms of nature manifested in concrete, metal and 
glass. His structures are powerful and accessible.One 
is intoxicated by their mythical quality. Their presence 
enrich the environment instead of overwhelming it. 
Calatrava’s vision carries us into the transcendental 
realm.This book provides those with great exposure to 
his oeuvre who have not seen his work.”

Calatrava: Complete Works, 1979-2007, edited by 
Philip Jodidio, Taschen, hardcover, 528 pages, $90.00. 
This book is a tour de force in presenting the works of 
Calatrava. From the publisher:

“ Calatrava collaborated extensively with Philip Jodi-
dio in the preparation of this monograph that retraces 
his career thus far and places his architecture in the 
context of his art, where nature meets engineering. All 
of Calatrava’s work, from his astonishing suspended 
swimming pool at Zurich’s Federal Institute of Tech-
nology to his latest startling designs, is featured in this 
lavishly illustrated volume. Santiago Calatrava cre-
ated water color drawings specifically for the fold-out 
pages of this volume.”

CommUNICaTIoNS
This section is for short communications such as recommendations for artist’s websites, links to articles, que-
ries, answers, etc. For inclusion in HYPERSEEING, members of ISAMA are invited to email material for the 
categories outlined on the cover to hyperseeing@gmail.com or Nat Friedman at artmath@math.albnay.edu.

[1] www.kimwilliamsbooks.com  : Kim Williams 
website for previous Nexus publications on architec-
ture and mathematics.
[2] www.mathartfun.com : Robert Fathauer’s website 
for art-math products including previous issues of 
Bridges.
[3] www.mi.sanu.ac.yu/vismath/: The electronic jour-
nal Vismath, edited by Slavik Jablan, is a rich source 
of interesting articles, exhibits, and information. 
[4] www.isama.org  : A rich source of links to a variety 
of works. For inclusion in Hyperseeing, members of 
ISAMA are invited to email  material for the catego-
ries  outlined in the contents above to Nat Friedman at  
artmath@math.albany.edu   
[5] www.kennethsnelson.com: Kenneth Snelson’s  
website which is  rich in information. In particular, the 
discussion in the section Structure and Tensegrity is 
excellent.
[6] www.wholemovement.com/

a SamPlE of wEb RESoURCES
Bradfrod Hansen-Smith’s webpage on circle folding. 
[7] http://www.bridgesmathart.org/
The new webpage of Bridges. 
{8]  www.topmod3d.org (You can download Topologi-
cal Modeler, Topmod 3D) 
[9] www.georgehart.com: George Hart’s Webpage. 
One of the best resources. 
[10]  www.cs.berkeley.edu/: Carlo Sequin’s webpage 
on various subjects related to Art, Geometry ans 
Sculpture. 
[11] www.ics.uci.edu/~eppstein/junkyard/: Geometry 
Junkyard: David Eppstein’s webpage anything about 
geometry. 
[12] www.npar.org/ Web Site for the International 
Symposium on Non-Photorealistic Animation and 
Rendering
[13] www.siggraph.org/: Website of ACM Siggraph. 



ISama valENCIa 2008 

More details of ISAMA VALENCIA 2008: A CALATRAVA CELEBRATION 
will be announced at www.isama.org.

The 7th Interdisciplinary Conference of The International Society of the Arts, Mathematics, and Architecture honors the artist, engineer and architect Santiago Calatrava

JUNE 16-20, 2008, UNIvERSIDaD PolITéCNICa DE valENCIa

The Hemispheric by Santiago Calatrava at the Ciutat de les Arts i les Ciències in Valencia, Spain. 
Photograph taken by David Iliff with a Canon 5D and 85mm f/1.8 lens. This is a 2x6 segment panorama created by David Iliff. From http://commons.wikimedia.
org/wiki/Image:Hemispheric_-_Valencia%2C_Spain_-_Jan_2007.jpg

CoNfERENCE
ISAMA’08 will be held at 
Universidad Politécnica de 
Valencia, in Valencia, Spain. 
The purpose of ISAMA’08 
is to provide a forum for the 
dissemination of new math-
ematical ideas related to the 
arts and architecture. One day 
of the conference will focus 
on Santiago Calatrava’s work. 
We welcome teachers, artists, 
mathematicians, architects, sci-
entists, and engineers, as well 
as all other interested persons. 
As in previous conferences, the 
objective is to share informa-
tion and discuss common in-
terests. We have seen that new 
ideas and partnerships emerge 
which can enrich interdisci-
plinary research and education. 

ImPoRTaNT DaTES
Dec.1,  2007   Submission system open 
Feb. 1,  2008   Paper and short paper submission deadline 
Mar. 1,  2008   Notification of acceptance or rejection 
Apr. 1,  2008   Deadline for camera-ready copies 

SUbmISSIoN
Authors are requested to submit papers in PDF format, not 
exceeding 10 MB. Papers should be set in ISAMA Conference 
Paper Format and should not exceed 10 pages. LaTeX and Word 
style files will be available. The papers will be published as the 
Proceedings of ISAMA’08. 

RElaTED EvENTS
Exhibition: There will be an exhibit whose general objective is to 
show the usage of mathematics in creating art and architecture. 
Instructions on how to participate will be posted on the confer-
ence website. 
Workshops: There will be workshops. Instructions on how to 
participate will be posted on the conference website. 
Calatrava Day: There will a day dedicated to Santiago Cala-
trava’s Achievements. Instructions on how to participate will be 
posted on the conference website. 

Call foR PaPERS
Paper submissions are en-
couraged in arts, mathematics 
and architecture. In particu-
lar, we specify the following 
and related topics that either 
explicitly or implicitly refer 
to mathematics: Painting, 
Drawing, Animation, Sculp-
ture, Storytelling, Musical 
Analysis and Synthesis, 
Photography, Knitting and 
Weaving, Garment Design, 
Film Making, Dance and 
Visualization. Art forms may 
relate to topology, dynamical 
systems, algebra, differential 
equations, approximation 
theory, statistics, probability, 
graph theory, discrete math, 
fractals, chaos, algorithmic 
methods, and visualization. 

A Calatrava Celebration


