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Michaal C'Rourke at work in his studio
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For the last several years, Michasl 0" Rourke has
bt desveloping unique, state-of-the-art tech-
niques for soulpsural modeling with computers.
As a Master of Fine Arts candidate at the Uinfver-
sity of Pennsydvania in Phitadelphia, he had
access fo the university’s computer science facil-
sy, where he expanmenied with compuler
graphics while he receved fraining in traditionzl
sculptural techniques. Now emploved at the New
York Irestitute of Tachnology's Compurter Graphics
Laboratory as senlor staff artist, 0" Rourke con-
tinues b0 eplore the applications of computer
praphics for sculpture, In what follows, he de-
scribes his working procedure, using a recent
projact to ilustrate his creative application of com-
puter technology.
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USUALLY BEGIN the composition process with very quick, free-

hand pencil sketches. Once [ have an idea where I want to go with

the composition, 1 begin modeling its component pieces on
the computer.

There are a number of modeling techniques available 1o me. [ can
select geometric shapes from a stock library of shapes and then scale
and position them. [ can draw frechand with an electronic stylus on a
tablet o produce an outline, and then push or extrude that outling in
space 50 that it appears on the screen as a three-dimensional object. |
can make a composite of several shapes wgether, or subtract one from
another (a cube minus a cylinder, for example, might vield a cube with
a cylindrical hole through the center). 1 can also slice through a shape
at any angle, chopping off a corner of a piece or perhaps beveling it.

All of these approaches are embodied in a set of computer pro-
grams that are effectively my “tools.” I use these and other programs
first 1o model the individual component pieces and then o combine
these pieces into the whole composition. Since this model is not a
physical entity but a purely digital one, I can make changes in both
modeling and placement quickly and easily.

Generally what I'm working with at this stage is a wireframe image,
or line drawing, of the object on the computer screen (Fig. 1). Thisis a
fully three-dimensional representation of the object. I can wrn it
around and look at it from any point of view, simply by pushing a
jowstick. As the composition develops, the wireframe representation
can become ambiguous, making it more difficult o read. If this
happens, I make shaded surface representations of the composition
(Fig 2). Although these are somewhat more tme consuming (it takes

Fig. 1, praliminary image from ORourke s series “images of Ourselves., "
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Fig. 3

about a minute for the computer 1o generate each image ), the informa-
tion they convey about the model is much more complete

Another representation that is extremely useful throughout this pro-
cess is a plotter drawing. These are line drawings that are printed on a
sheet of paper that I can carry away from the machine. 1 make these
throughout the design stages and treat them as [ would any other sketch.
Having made the basic plotter drawing, 1 draw on top of it by hand,
further developing the composition and making notations o myself.

NCE I HAVE a satisfactory three-dimensional composition, 1

begin the process of making the first physical model. [ first

concentrate on those areas where several components inter
sect each other—where a cylinder goes through a backplane, for
example. In the purely digital model, this intersection presents no
problem, since the components are completely nonphysical. In the
physical world, of course, two objects can't pass ghostlike through
each other, and these areas of intersection must be dealt with. To do
this, I run a program which subtracts from each part whatever inter-
sects it. The result is that each part has just the right area scooped out
of It to allow it w fit snugly up w s neighbors. For the whole
composition, the result is like a three-dimensional jigsaw puzzle.

My next step is to calculate what each block-like component would
ook like if it were lattened ino a wo-dimensional plane. The effect is
similar to what would happen if you removed the saples from a
cardboard box and unfolded it You end up with a flat pattern which,
when folded back up, will give vou the original three-dimensional
shape. The flat pattern of each component is then plotted onto a picce
of paper, cut out, folded up, and aped wgether 1o vield a paper version
of the original shape

I handle the tube-like curves differently. It would be extremely
tedlious to flatten these curves into a two-dimensional pattern. Instead,
I calculate the location of key points on each curve from the digital
model, scale them up appropriately, and use them as guides to pro-
duce the desired shape out of heavy electrical wire

The result is a paper and wire preliminary model—a first physical
maguette of what had been created digitally (Fig. 3). If the model
reveals weaknesses in the composition or suggests better approaches
I rework the composition. 1 move back and forth berween digital
modeling and physical modeling, depending on which technicue is
mare appropriate o the ask.

When the three-dimensional composition has stabilized, 1 repeat
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the maquette-making process with sheet aluminum and quarter-inch
aluminum wire, This produces a more detailed and larger maquette
in a material closer w wha [ will use for the final piece.
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5 THE BUILDING of these maquettes progresses, ['work with
the computer on another aspect of the plece—the color
COMPOSIton. Again, the computer lets me work out a kot of

ideas quickly before beginning to work in the physical medium

I first make digital images of the desired color patterns. Onto these
images I digitally overlay a drawing of each component’s flat pattern

(Fig. 4). When the flat panern is digitally wrapped up imo a three-

dimensional shape, the colors which were underlying are wrapped, or

mapped, simultaneously onto the surface of the three-dimensional
object. It is as if vou were wrapping a colored sheet of latex around an
object (Fig. 5).

When I feel comfortable with the color composition ['ve developed
on the computer, [ spray paint the aluminum magquette, using my

Fig. §

which is now state-of-the-art can be bought off the shelf, we will be
able w0 outfit cur studios with i, Bui for now, doing this sort of work
implies a very different working environment. O
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miachine” The MPS & cortrecied o a menoork of VAX TNZE0 mafrfrarme
cormbriiers. A Hewlelt-Packard 75060 series plotter & tised for bard ooy andfr
O Rverke s tocirlk sl be o vlene (r o oty shae of comfrater-rekated art o the
THrcw e Negy Gallery fn Nevw bk City this Sefateember,

Special thanks fo Michael Doy, resecrch engineer aif the Mecharical
. Desipn Avddomiationt Laboratory, Depereimeni of Mechanical Engl-

Fig. 4 neering, University of Massachiselts af Armeberst, for bis belp in the
preprettion of this article.

digital color composition as a guide (Fig. 6). I make no attempt to
maintain a one-to-one correspondence between the digital color come- Fig.&
position and my spray-painied version. The former serves as a helpful,
but not final working sketch.

The last way in which [ use the computer is w help scale the
sculpiure, [ begin by digitizing a photograph of the painted aluminum
macpuette. | then make a digital composite of this picture along with a
similarly digitized image of something of known scale—a person, for
example. This not only corveys to others what [ would like the final scale
of the piece w0 be, but also helps me refine my own ideas about scale.

In short, [ begin to use the computer as soon as [ have completed the
preliminary, freehand sketches of my proposed sculpiure and 1 con-
tinué to use it until the piece is ready 1© be fabricated. The computer
system | use allows me w achieve regular, peometric forms and
irregular, freehand ones as well. It facilitates the creative processes of
making a sculpture, from experimenting with ideas and colors to
constructing and scaling the: final sculpture. But I feel one additonal
observation should be made. In working with complex and develop-
ing technologies, we move out of the private realm where an individ-
wal artist can work self-sufficiently in his or her studio. This work was
lone in an advanced rechnical facility, the New York Instinme of
lechnology's Computer Graphics Laboratory, and with a great deal of
help from a number of people. Of course technology available in a
facility like this one is more comprehensive than that of personal
computer systems. At some point, when the computer equipment
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