





contours which are cuts and those which are engraved
marks. The software driving the laser cutter takes that file as
input and does all of the work. The operator of the laser
cutter, however, must first mount the materials and adjust the
focal length, speed, and resolution of the laser-cutting beam.

Physical Computing and Robotic Art

For some time, artists have been integrating computers into
gallery spaces and other installation spaces. Thanks to
improvements in the packaging of electronics and in

Fig. 3 The ZCorp 2402 3D Printer is an office- computing powet, it is now possible for artists to cross over
friendly rapid prototyping device. Note the powder into the realm of engineering and to embed computer chips
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scanning inkjet device to the right. and custom circuits into art objects.

Recently NYU Tisch School of the Arts' Interactive
Telecommunications Program (ITP) has underscored this
trend by creating a required Physical Computing track. Prof. Tom Igoe notes:

Physical computing takes the focus of computing away from the computer and puts it on the person. Working with
microcontrollers (small single-chip computers the size of a postage stamp), simple sensors, motors, lights, and other
tools, students learn to think about interaction problems by starting with the body. They look for ways to capture
more of the range of physical expression, and tackle the problem of interpreting expression to produce appropriate
responses from a computer, device or installation.

In a similar vein, artists are melding computers and machinery to create robotic art. An event called Artbots (www.artbots.org) is
bringing together artists from Columbia University's Computer Music Center, the Madagascar Institute, this author, and various
other artists/robot builders from across the country to create a one-day robot talent show on May 25th. The robots will operate
autonomously as they draw pictures, play music and otherwise perform in real time for a public audience.

Networked Performance Spaces and Telepresense

The Fall 2001 Connect reported on a number of multi-site performances between NY U and various other collaborating
universities (www.nyu.edu/its/connect/archives/01fall/galanter].html). Since that story ran, another significant Internet2
performance took place in collaboration with the University of California at Irvine. "Songs of Sorrow, Songs of Hope" was
created as a response to the events of 9/11, and not only used high quality projected video and audio to link two sets of
performing musicians at two locations, it also integrated video art and live dance as additional elements from afar. (See:
www.nyu.edu/education/music/internet2/).

Internet2 technology has already proven to be a compelling medium for cultural exchange, but there are more innovations to
come. In future events we expect to see the use of extended sensory information to interact with both the virtual and physical
worlds. The movements of dancers at one site may be mapped into the modulation of sound at another. Computer vision
technology may allow virtual actors and musicians to interact with their real world counterparts. Using advanced haptic
interfaces, the sense of touch can literally be extended over thousands of miles.

For digital artists, personal computers are a starting point, not a destination. The extension of the virtual into the physical is
becoming for today's artists as natural as the extension of ideas into paint in former years.

Philip Galanter is the Associate Director for Arts Technologies at ITS/ACS, and adjunct faculty at the TSOA ITP.
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