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GRIDFIELD PAINTING DOUGLAS PEDEN

The underlying structure of Grid-
Field Painting (sometimes called 
“Wave Space Art”) is based on the 
concept called GridField Geom-
etry. The gridfield is constructed 
iteratively, in a recursive manner, 
starting with the Cartesian grid. Let 
it be clear, this is not an overlay-
geometry. It is where a wave/wave 
field is embedded in a gridfield 
space; thus, changing the nature of 

that space to create a new gridfield 
space. This can be done to any num-
ber of iterations, or generations, re-
sulting in an ever increasing geo-
metric and spatial complexity. The 
following is an example of how I 
apply this concept to my painting
style. First, 1, referring to my Grid-
field Flow Diagram, I draw a Carte-
sian grid pattern on my canvas. The 
wave parameters are wave shape; 

wavelength; amplitude, a; and, 
wave orientation. The wave shape 
can be sinusoidal, saw-toothed, 
cusped, or any combination there-
of. The wavelength is the distance 
between corresponding points on 
a wave cycle, and the amplitude is
the maximum displacement from 
an imaginary reference line about 
which the wave is drawn in an oscil-
latory manner. These parameters are 

Gridfield Flow Diagram



freely chosen. For this demonstra-
tion I choose a wave whose param-
eters are a sinusoidal wave shape 
with wavelength=12 units, a=1 unit 
and oriented in the y (vertical)-axis 
direction shown in 2. I embed this 
wave in my Cartesian grid space 
and translate it in the x (horizon-
tal)-axis direction, resulting in the y 
oriented wave field illustrated in 3, 
which is a series of parallel waves, 
each separated from each other by 
one unit as defined by the distance 
between the lines of my grid of 
embedment. Eliminate the original 

straight line y-axis field in 3 to get 
the grid pattern illustrated in 4. This 
is a 1st generation Crossfield Grid 
Geometry, called so because the x 
and y-axis fields intersect each oth-
er in an essentially perpendicular 
manner. If in 3, I had eliminated the 
x-axis field rather than the y-axis 
field (which I could have done by 
choice), I would have a grid forma-
tion of one field interweaving with 
the other. This situation is called 
Interfield Grid Geometry and will 
be demonstrated later. However, 
let’s make this a little more inter-

esting by achieving a totally curvi-
linear gridfield, which is more typi-
cal of my painting. I choose a wave 
whose parameters are a sinusoidal 
shape oriented in the x-axis direc-
tion with wavelength=12 units and 
a=2 units shown in 5; and, embed it 
in my 1st generation crossfield grid 
of 4, guided by the new curvilinear 
coordinate space, and translate it in 
the y-axis direction as illustrated in 
6. Eliminate the straight line x field 
for the 2nd generation completely 
curvilinear crossfield grid configu-
ration in 7. To add one more degree 
of complexity and demonstrate an 
interfield grid geometry, I choose 
a wave, 8, whose parameters are a 
sinusoidal shape, oriented in the x-
axis direction with wavelength=8 
units and a=2 units. Embed and 
translate it in an expanded version 
of the 2nd generation gridfield of 
7 -- expanded to accommodate the 
full wavelength of the new field 
as shown in 9. Eliminate the now 
curvilinear y-axis field in 9 to get 
a 3rd generation gridfield with the 
interfield grid pattern shown in 10. 
Recall, that with the possibility of 
choice, this could have resulted in a 
continued crossfield grid pattern by 
eliminating the underlying x-axis 

Figure 2: Crossfield Grid Geometry: Behold, I Do a New Thing

Figure 1: Crossfield Grid Geometry: Sun Song



field in 9 rather than they-axis field.
Once the geometry of the gridfield 
is determined and drawn on my 
canvas, the imagery and rhythmic 
structure is composed, roughed 
(drawn) in, and painted to some 
personally meaningful conclusion. 
The determination of the kind of 
gridfield to be used depends on 
what I want to express in the context 
of the rhythm and shape dynamics. 
This, of course, also applies to the 
choice of color, color tone, texture, 
and other pictorial qualities. I try 
to “speak” to the viewer in some 
meaningful way whether it is light 
and humorous or profound which, 
given the abstractness of the piece 

and the underlying mathematics, de-
pends, of course, on the open mind-
edness and experience of the viewer.
With this brief explanation of Grid-
Field Geometry and its two basic 
grid patterns, the crossfield and 
interfield grids, the following is a 
selection of such paintings as ex-
amples. The examples of crossfield 
grid paintings are Figures 1 and 2; 
and, the interfiled grid paintings 
are Figures 3 and 4. More informa-
tion on GridField Geometry and 
my art can be found on the inter-
net and in such publications as [1], 
[2], and [3]. Also, more details on 
how all this came about and its re-
lationship to music, physics, and 

mathematics will be presented in 
future articles of Hyperseeing.
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Figure 3: Interfield Grid Geometry: Mystic Garden

Figure 4: Interfield Grid Geometry: By the Sea



Introduction

A brief introduction to hypersculp-
tures will first be presented and then 
the hypersculpture Attitudes by Ar-
thur Silverman will be discussed in 
detail. Attitudes was the work that 
initiated my interest in the concept 
of a hypersculpure when I first saw 
it in 1993.

Certain objects have no pre-deter-
mined top, bottom, front, or back 
and can be visually impressive 
in multiple positions. This idea 
motivates the concept of a hyper-
sculpture defined below. First, a 
sculpture is defined as an object in 
a position relative to a horizontal 
plane, such as the ground, the floor, 

or base. Two sculptures are said to 
be congruent if they consist of the 
same object. The interesting point is 
that congruent sculptures can appear 
quite different. A hypersculpture 
is a group of congruent sculptures.  
Thus a hypersculpture is a group 
of sculptures where each sculpture 
consists of the same object in a dif-
ferent position. A hypersculpture is 
a more complete presentation of the 
sculptural possibilities of an object. 
The term hypersculpture was intro-
duced in [1] and hypersculptures are 
also discussed in [2,3].

Hyperseeing is seeing from mul-
tiple viewpoints in a general sense. 
Hyperseeing a sculpture is seeing 
it from all around as well as detail 

views under different lighting con-
ditions. It is a never-ending process. 
Hyperseeing an object is seeing it 
as a hypersculpture. Hyperseeing a 
hypersculpture is hyperseeing each  
sculpture and moreover, compar-
ing views in different positions. It 
is also a never-ending process. Our 
purpose is to discuss hyperseeing 
Attitudes by Arthur Silverman.

Arthur Silverman was a surgeon un-
til the age of fifty-five when he de-
cided to pursue a career in art. For 
the past twenty-five years he has 
been a successful sculptor in New 
Orleans, LA. His hypersculpture At-
titudes is shown above in Figures 1 
and 2. Attitudes originally consisted 
of six congruent sculptures. Unfor-

ARTHUR SILvERMAN, ATTITUDES:
HYPERSEEING A HYPERScULPTURE NAT FRIEDMAN

Figure 1. Arthur Silverman, Attitudes, 1986, Elysian Fields, New Orleans, LA



tunately the sculpture shown on the 
right in Figure 1 above was stolen, 
plinth and all, so only five sculp-
tures remain. The stolen sculpture 
is second from the left in Figure 2. 
There is another sculpture shown 
in Figure 8 below that is behind 
the photographer in Figure 2. The 
object in Attitudes consists of four 
surfaces: rectangle, parallelogram 
and two triangles. The surfaces are 
welded on edge at angles, resulting 

in a visually deceptive object. The 
congruent sculptures appear quite 
different and viewers frequently do 
not realize that they are congruent. 

In particular, edge lines change 
from horizontal to diagonal to verti-
cal.  Two-dimensional surfaces also 
change orientation. In one case a 
surface may be a supporting surface 
with an edge resting on the base. In 
another case, this same surface may 

be off the ground in a more active 
orientation in space.  Volumes are 
formed where two surfaces meet in 
an edge. These volumes appear con-
cave or convex depending on the 
viewpoint of the observer. The vol-
ume appears as a form when seen 
from the convex side and appears 
as a space when seen from the con-
cave side. The volumes also change 
orientation and thrust depending 
on the sculpture. Thus hyperseeing 

Figure 3. Attitudes, Horizontal I Figure 4. Attitudes, Vertical

Figure 2. Arthur Silverman with Attitudes, 2003, Elysian Fields, New Orleans, LA



Attitudes involves noting the dif-
fering appearances of properties of 
the object that are one-dimensional 
lines, two-dimensional surfaces, 
and three-dimensional volumes. 
Their roles as active or passive vary 
depending on each sculpture.

For example, in Horizontal I in Fig-
ure 3, the two triangles on the right 
are quite active and enclose a vol-
ume that is convex from the left and 
concave from the right. The sculp-
ture rests on the edges of the paral-

lelogram and 
r e c t a n g l e , 
which form 
an enclo-
sure of a V-
shaped hori-
zontal space. 
The sculp-
ture can also 
be seen as 
an abstract 
reclining fig-
ure with the 
head end on 
the right. 

In Vertical 
in Figure 4, 
the two tri-

angles have switched roles with the 
parallelogram and rectangle.The 
sculpture rests on edges of the two 
triangles and they enclose a volume 
that is convex from the right and 
concave from the left, in Figure 4. 
The parallelogram and rectangle 
are active on vertical diagonals and 
also enclose a volume that is convex 
from the right and concave from the 
left.

In Figure 5, the sculpture Horizontal 
II is resting on an edge of a triangle 

and an edge 
of the par-
allelogram. 
The sculp-
ture would 
appear hori-
zontal if 
seen from 
the right or 
left. In this 
case there 
is a volume 
facing front 
formed by 
the two tri-
angles. There 
is a volume 

formed by the parallelogram and 
rectangle, which is concave from 
the right. A third volume is formed 
by the lower triangle and rectangle, 
which is concave from the left. Due 
to the fore-shortening in this view, 
the sculpture appears quite different 
then in the view from the left seen in 
Figure 7, where Horizontal II is the 
center sculpture. 

In Figure 6, the sculpture Diagonal 
I is resting on an edge of a triangle 
and a point. Thus all other edges are 
active and are diagonals. The left 
space enclosed by the rectangle and 
parallelogram and the right space 
enclosed by the two triangles appear 
to merge in the lower central region. 
In Figure 7. Diagonal I is on the left, 
Horizontal II is center, and Vertical 
is on the right. Note that if Diago-
nal I is tipped to the right onto the 
two triangular edges on the right, 
then the new sculpture is Vertical. If 
Diagonal I is tipped to the left onto 
the edges of the rectangle and paral-
lelogram, the resulting sculpture is 
Horizontal I in Figure 3. If Horizon-
tal I is tipped forward onto the lower 
edge of the parallelogram and the 
single free edge of the triangle on 
the right, then the resulting sculp-
ture is Horizontal II.

The fifth congruent sculpture in At-
titudes is Horizontal III shown in 
Figure 8. The sculpture rests on an 
edge of the rectangle and an edge of 
a triangle. The volumes are convex 
from the right and concave from the 
left. Once again the fore-shortening 
in this view gives the sculpture a dif-
ferent appearance then would be the 
case in a view from the right or left. 

The stolen sculpture Diagonal II is 
shown in Figure 9 and can be thought 
of as Diagonal I turned over. In Di-
agonal I the spaces face downward Figure 6. Attitudes, Diagonal I

Figure 5. Attitudes, Horizontal  II



giving Diagonal I a hovering 
feeling. In Diagonal II the spac-
es face upward giving Diagonal 
II a feeling of opening up.

In Figure 9, Horizontal I appears 
to the left and behind Diagonal 
II. On the far left is a smaller 
sculpture that has now been 
removed. It is interesting that 
the object in Attitudes consists 
of only a rectangle, parallelo-
gram, and two triangles and yet 
an impressive group of six quite 
different looking sculptures are 
possible. Attitudes is the earliest 
hypersculpture that I am aware 
of where it is not apparent that 
the sculptures are congruent.
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MATHEMATIcAL 
WOODWORkING

JANE kOSTIck

My interest in artwork based on 
mathematical concepts began when 
I was a student at Swarthmore Col-
lege. I majored in math there, and 
under Professor Eugene Klotz dur-
ing my senior year I wrote and pre-
sented a paper about tessellations. 
Learning about some of the under-
lying mathematics in the tiling work 
at the Alhambra Palace in Spain, 
as well as in some of the works of 

M.C. Escher, I got interested in ap-
plying geometry to artwork. I work 
in wood, which I was first intro-
duced to back in junior high shop 
class. That’s when I knew I wanted 
to be a woodworker. After graduat-
ing from Swarthmore in 1988 I did 
an apprenticeship with a fine furni-
ture maker in Cambridge, MA, and 
I have continued in woodworking 
ever since.

In 1992 I attended the first Art and 
Mathematics Conference, AM 92, 
at the University at Albany-SUNY, 
where I met people from all over 
the world with this common math/
art interest. Particularly inspiring to 
me was the work of Professor Koos 
Verhoeff of Holland. He introduced 
me to the idea of underlying struc-
tures in 3 dimensions, such as spatial 
lattices and polyhedra. I executed 
in wood several of his designs/dis-

Figure 1. Trefoil Knot Table, 1992, designed by Koos Verhoeff

Figure 2. Pentafoil Table Base Figure 4. Tetraxis Puzzle Box
Figure 5. Bronze Stars by John 
Kostick



coveries, including the trefoil knot 
table base in Figure 1. It is a path in 
the oct-tet lattice. I also met the late 
Professor Arthur Loeb of Harvard’s 
Design Science Department, who 
invited me to start attending Philo-
morph meetings, a monthly lecture 
series he ran. It was at a talk there 
in 1993 that I met my husband 
John, who also builds geometric 

Figure 3. Development of the Pentafoil Knot Table Base

structures, in both metal and glass 
as well as wood. We now have two 
sons, William and James.

Pentafoil Knot Table

This coffee table was commissioned 
by a mathematician who found out 
about my work by Googling “ tre-
foil knot table” and getting just one 

hit, a picture of the Verhoeff trefoil 
knot table. Corresponding solely 
via e-mail, sending jpeg images of 
drawings back and forth, together 
we came up with a design for the 
5-legged table shown in Figure 2. 
In Figure 3 are some images of the 
early models and then some images 
of the construction of the final table 
base.

Figure 7. Tetraxis views

Figure 6. Stick Contacts



Tetraxis Puzzle/Box

The discovery of the structure of this 
object was made by  my husband 
John. Shown in Figure 5, the 6-axis 
and 4-axis bronze wire folding stars 
are two of the many star structures 
that he first started making and mar-
keting in the 1960’s. Each wooden 
stick in the puzzle correlates to one 
of the 12 wires in the 4-axis, or “tet-
raxis” star. Held together with 48 
neodymium magnets, this object is 
made of 12 identical sticks of wood 
surrounding a hollow center (which 
is a rhombic dodecahedron). Once it 
is taken apart, reassembly is much 
easier then you might expect be-
cause the magnets guide the pieces 
into position, and the overall sym-
metry of the structure is such that 
any two sticks that make contact 
relate to each other (and the whole 
object) in exactly the same way. See 
Figure 6. A video of the 12 sticks 
coming together can be seen on the 
website www.jjkostick.com.

Tricontahedron Box

The structure of this box is made out 
of six identical blocks of wood with 
a rectangular cross-section.  Just as 
the configuration of the sticks in the 
wooden Tetraxis is based on John’s 
4-axis joining of beams, the config-
uration of the six blocks that make 
up the triacontahedron box is based 
on an analogous 3-axis joining of 
beams. The diagram in Figure 9 il-
lustrates the relative dimensions of 
each block. The blocks get faceted 
with 4 compound angle cuts ( 33.7 º 
at 18 º ) so that when the blocks are 
assembled, each has five faces that 
appear on the outside of the closed 
box. One of the blocks is the box 
top.   
tAdditional works may be seen at 
www.jjkostick.com

Figure 8. Tricontahedron Box

Figure 9. Tricotahedron Box details



AUTOBIOGRAPHIcAL           
FIBONAccI POEMS

NAT FRIEDMAN

I attended a wonderful five-day conference at the Banff  Center in Canada last January. The purpose of the confer-
ence was to develop interdisciplinary projects relating mathematics and the arts. At the end of the conference, all 
thirty participants jointly constructed a Fibonacci poem. The structure consists of lines with number of words 1, 
1, 2, 3, 5,………3, 2, 1, 1. I really enjoyed the constructive process starting out with just one word, building on 
up, and then ending with one word.  Recently Susan Happersett sent me her article in this issue with examples 
of Fibonacci poems where the syllables were counted rather then words.  This got me thinking about the Banff 
experience. The result is the following group of three autobiographical Fibonacci poems. Rafael Chacon was my 
thesis advisor at Brown University, where I received my Ph. D in 1964. My field was ergodic measure preserv-
ing transformations on the unit interval. The counterexample experience happened in April, 1968 when I was a 
visiting faculty member at Westfield College, University of London. The poems are about mathematical life in a 
mathematical form.

For Rafael Chacon

I
was
very lucky
my thesis advisor
was always willing to converse
he got me started on an interesting problem
that was appropriate for my level of understanding and I almost solved completely
he showed me it was easy to complete
thus I had result one
then result two
and soon 
I 
finished.

Stacking

Stacking 
is
a method
for constructing transformations
on the unit interval [0,1)
each extension begins with a set of ladders
these ladders are cut into subladders and stacked to get higher thinner ladders
where each rung represents a subinterval and maps 
to the rung directly above
a sequence of 
such extensions
completes 
it.



This February I attended an Oulipo writing workshop at the Proteus Gowanus Gallery in Brooklyn, NY, given by 
Tom Lafarge and Wendy Walker. Oulipo is a Parisian literary movement. The word Oulipo stands for “ouvroir 
de literture porentielle”, which translates loosely as “workshop of potential literature”. In the Oulipo tradition, 
writers – and mathematicians – get together and write poems and stories using constrains and rules to guide the 
writing process. These rules are often mathematical. 

 At the workshop I attended there was not really too much discussion about mathematical poems, but I got the 
idea of counting syllables. Because I am always looking for ways to play with the Fibonacci numbers, I decided 
to write poems using the Fibonacci sequence to determine the number of syllable sin each line. I felt the following 
two progressions would be interesting:

• 1,1,2,3,5,8,1,1,2,3,5,8,…
• 1,1,2,3,5,8,13,8,5,3,2,1,1

I asked two of my poet-friends, Georgia Faust and Esther Smith, who also attended the workshop, if they would 
like to try their hand at Fibonacci poems. We discussed some numbering ideas and here are some examples:

March Winds April
By Esther K. Smith

march 
winds 
april 
nor’easter 
from the sky dull that 

FIBONAccI POETRY SUSAN HAPPERSETT

A Counter Example

One 
morning
I sat
down for breakfast
and started sketching a construction
for something I had been thinking about forever
and I suddenly realized a way to make partial mixing but not mixing
the creative feeling was so wonderful that day
I wrote it in detail
it still worked
I reached
my 
summit.



gray on gray oppressive as feb-
ruary blizzard white on white up here no dark bare
tree limbs contrast summers drama
tic thunder storms rush
from the west 
yellow-
ish pur-
ple bruised 
torn 
sky 

Fearing Space
By Georgia Luna Smith Faust

This
is
fear of
known inept
comfort level of
pigeons rodents fire crackers
explosions of city things   an inside/outside in

between the middle of interior fear of what 
might be found when is constant can
not or never would 
be concrete 
actions 
lost 
in 

con- 
crete     
patience 
contentment 

with current content 
showerheads bathtubs in bathrooms 
full and exploding won’t be any, any longer 

one can panic only in passing fear of focus 
chaos chance encounters things we 
love last little there 
are no things 
but con- 
crete 
things

Spatial Plane 
By Susan Happersett

Small
Sum
Repent
Distractions
Illegitimate lines
Problematic calibrations

Sweet
Storm
Stolen
Distortions
Computational
Syncopated premonitions

Sheer
Stride
Distort
Parallel
Slow recitations
Resurrected permutations

In Cliché
By Georgia Luna Smith Faust

You 
speak 
you speak
in cliché
I copy your words
I broadcast on billboards, bumper-
stickers trite phrases clever appendages you won
you
know
you win
all your words
big things verbalized
things, a disregard for status
plagiarized: boxing gloves, tattoos, a decoration.  



John robinson, in MeMoriaM

MAy 5, 1935-APRIL 4, 2007

John Robinson was a self taught British/Australian sculptor who made his name in representational and sports 
sculptures. He then moved to Symbolic Sculptures, symbolizing values in life, and often using mathematical 
forms. Much of his work may be seen at www.bradshawfoundation.com/jr.  He recently passed away due to lung 
cancer. He was an invited speaker at the second Art and Mathematics Conference AM 93.  I recall John telling me 
he couldn’t believe I got 25 sculptors to come out of their studios and talk to each other. One late afternoon, we 
drove out to visit the kinetic sculptor George Rickey and John said it was the highlight of his trip. We stayed in 
touch over the years and he will be sorely missed.   
             -Nat Friedman

news

Project Origami: Activities for Exploring Mathematics, Thomas Hull, A.K.Peters, LTD. 2006, 206 pages, 
$30.00, ISBN 1568812588.

This book provides exercises to show how origami can be used in higher level mathematics courses. It is a book 
of lesson plans for the teacher. Twenty-two “activities”
are presented. A detailed review by Helena Verrill appears in the May Notices of the AMS. 

Constructivism: Origins and Evolution, George Rickey, George Braziller, revised edition, 1995, 317 pages, 
used available from $11.94, ISBN-10: 0807613819, ISBN-13: 978-0807613818.

This book is an excellent review of geometric art with loads of images. It is a very complete coverage of 20th 
century constructivism. In particular, there are chapters on mathematical art (Max Bill, etc) as well as probability 
and art.

BOOk REvIEWS



Sixth Interdisciplinary Conference of 
The International Society of the Arts, Mathematics, and Architecture 

College Station, Texas, May 18-21, 2007

ISAMA’07

Sponsored by College of Architecture, Texas A&M University and International Society of the Arts, Mathematics, and Architecture

cONFERENcE

ISAMA’07 will be held at Texas 
A&M University, College of Archi-
tecture, in College Station, Texas. 
The purpose of ISAMA’07 is to pro-
vide a forum for the dissemination of 
new mathematical ideas related to the 
arts and architecture. We welcome 
teachers, artists, mathematicians, ar-
chitects, scientists, and engineers, as 
well as all other interested persons. 
As in previous conferences, the ob-
jective is to share information and 
discuss common interests. We have 
seen that new ideas and partnerships 
emerge which can enrich interdisci-
plinary research and education. 

R E L A T E D 
EvENTS

Exhibition
There will be an ex-
hibit whose general 
objective is to show 
the usage of math-
ematics in creating 
art and architecture. 
Instructions on how 
to participate will 
be posted on the 
conference web-
site. 

Teacher 
Workshops
There will be 
teacher workshops 
whose objective 
is to demonstrate 
methods for teach-
ing mathematics 
using related art 
forms. Instructions 
on how to partici-
pate will be posted 
on the conference 
website. 

FIELDS OF INTEREST

The focus of ISAMA’07 will include 
the following fields related to math-
ematics: Architecture, Computer De-
sign and Fabrication in the Arts and 
Architecture, Geometric Art, Math-
ematical Visualization, Music, Ori-
gami, and Tessellations and Tilings. 
These fields include graphics inter-
action, CAD systems, algorithms, 
fractals, and graphics within math-
ematical software. There will also be 
associated teacher workshops. 

archone.tamu.edu/isama07

“Primaries”
New works by Jen Stark

May 18 - July 1, 2007
Opening: Friday May 18, from 7-9 pm

LMAKprojects, Williamsburg
60 North Sixth Street; Brooklyn, NY 11211
718 599 0089
http://info@lmakprojects.com
http://www.lmakprojects.com



ILLUSTRATIONS BY ROBERT kAUFFMANN

Jen Stark website: http://www.jenstark.com

Open hours: Saturday and Sunday from 1-6 pm 
and by appointment

DIRECTIONS ON SUBWAY:

Take the L train heading to 
Brooklyn / Rockaway Pkwy. 

Get off at Bedford Avenue
Exit near intersection of 
N 7th St and Bedford Ave

Start out going west on 
Bedford Ave towards N 6th St

Turn right onto N 6th St
End at 60 N 6 street



[1] www.kimwilliamsbooks.com  
Kim Williams website for previous Nexus publications 
on architecture and mathematics.

[2] www.mathartfun.com 
Robert Fathauer’s website for art-math products in-
cluding previous issues of Bridges.

[3] www.mi.sanu.ac.yu/vismath/
The electronic journal 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.   

[5] www.kennethsnelson.com  
Kenneth Snelson’s  website which is  rich in informa-
tion. In particular, the discussion in the section Struc-
ture and Tensegrity is excellent.

[6] www.wholemovement.com/
Bradfrod Hansen-Smith’s webpage on circle folding. 

[7] http://www.bridgesmathart.org/
The new webpage of Bridges. 

A SAMPLE OF WEB RESOURcES

[8]  www-viz.tamu.edu/faculty/ergun/research/topol-
ogy
Topological mesh modeling page. You can download 
TopMod. 

[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 any-
thing 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. 

cOMMUNIcATIONS

This section is for short communications such as recommendations for artist’s websites, links to articles, queries, 
answers, etc. 
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Hands-on construction of CD sculptures
by George Hart

In this workshop, the participants will learn polyhedral shapes and 
familiarize themselves with the geometrical ideas by constructing 
a mathematical structure. The mathematical sculpture will be con-
structed with CDs by taking advantage of the holes in the centers 
of the CDs and use cable ties as the assembly mechanism.

For more information, go to:
http://www.georgehart.com/UBC/ubc.html

Designing sculptures with Sculpture Generator
by Carlo Sequin

In this workshop, the attendees will learn the concepts behind 
Scherk-Collins sculptures. The attendees learn to use an interac-
tive computer program, Sculpture Generator, which has been de-
veloped to visualize a large variety of Scherk-Collins sculptures 
with different configurations of saddle rings with different num-
ber of holes and different amounts of twists.

For more information, go to:
http://www.cs.berkeley.edu/%7Esequin/SCULPTS/scherk.html

Persian Mosaics and Architecture
by Reza Sarhangi

In this one day workshop, the attendees will learn a variety of 
geometrical ideas behind behind the beauty of Persian mosaics 
and architecture. The workshop will include Platonic Solids us-
ing Zoom tool, understanding of star polygons using Geometer 
Sketchpad Software and learning Tessellation using Tessellation 
Exploration Software.

For more information, go to:
http://pages.towson.edu/gsarhang/Persian%20Presentations.html



The Art and Mathematics of Knots
by Nat Friedman

This workshop that shows how to teach children deep mathemati-
cal concepts with fun. In this workshop, the participants will learn 
various mathematical properties of knots with hands-on applica-
tions. The participants will also create soap film minimal surfaces 
using knot shaped frames.

To see soap film minimal surfaces created using knot shaped 
frames, go to:
archone.tamu.edu/isama07/data/soapfilm.doc

Topological Smooth Surface Design
by Ergun Akleman, Vinod Srinivasan and Jianer Chen

This course introduces topology change operations such as Euler 
operations, insert and delete edges, splice. The participants will 
learn to use Euler equation to determine genus of the surface. The 
participants using the software developed by the organizers will 
learn how to connect and disconnect surfaces and increase and 
decrease genus using topology change operations. The software 
is freely available and can be used in a classroom.

For more information, go to:
http://www-viz.tamu.edu/faculty/ergun/research/topology/

Teaching Topological & Geometrical Concepts with Paper 
Strips
by Ergun Akleman and Jianer Chen

This course shows how to teach a wide variety of geometrical and 
topological concepts using paper stripes. With hands-on and fun 
projects, it is possible to convincingly illustrate mathematical con-
cepts such as Gaussian curvature and vertex defect; Gauss-Bonnet 
theorem, orientable and non-orientable 2-manifolds, polygons in 
elliptic and hyperbolic space; projective plane and Klein bottle..

For more information, go to:
archone.tamu.edu/isama07/data/smi07.pdf

ISAMA ‘07  WORkSHOPS



WORkSHOP: SEEING IN 3D
A one-day course in visual thinking

by Geoff Wyvill

Most people, even among technical draftsmen, designers and computer graphics program-
mers, find it very difficult to visualize 3D shapes well enough to reason about them.  We 
demonstrate the problem and take participants through a series of exercises whereby they 
can begin to acquire this important practical skill.

Question:
“Stand a cube on its corner. What is the shape of a horizontal cross-section taken at half the 
height of this object?”  About 4% of us can reason about 3D space well enough to answer 
this question easily and with confidence. Most of us enter a state of panic when confronted 
by 3D problems. Yet it is possible to train yourself to think and visualize in 3D. We take you 
through a series of exercises over one day that will start you thinking in 3D. Once you have 
the basic principles you can develop the skill independently.

Prerequisites:    You should be familiar with some basic geometric ideas e.g: “two planes meet in a straight line.” 
It is helpful if you know how to find distances with pythagoras’ theorem, but this is used for only a few exercises 
and the course can be done without mathematics.

Background
In 1982, Bob Parslow discovered that a group of computer graphics students at Brunel university were unable 
to imagine clearly the shape of a cube. It appears that about 96% of people cannot even find the corners of an 
imaginary cube standing on one corner. Bob described this phenomenon as “3D blindness” and after testing 
more than 4000 people, he has shown that even in such professional groups as engineering draftsmen, fewer 
than 30% have adequate skills at 3D visualization.

Since 1990, Bob and I have been giving a one day course in visualization skills. We have run this for undergrad-
uate computer scientists, general public, at conferences in Lausanne, Melbourne, Hasselt and Hanover, at SIG-
GRAPH in 2001 and at GRAPHITE in 2003. We have demonstrated by these courses that the ability to imagine 
and reason about 3D shapes is a skill that can be learned.

Geoff demonstrating in Hanover 
1998

Natalie after successfully 
constructing Super Nova 
Plexus

After the course in Hanover we practise our 
skills on local sculpture

Unit Cube Diagonals
What is the distance 
between them?
It is not 1/sqrt(2)


