COMPUTER TECHNOLOGY

A New Continent of Ideas

hat happens if an astronaut
on a space station of tomor-
row needs an emergency ap-
pendectomy—and there is no
surgeon on board?

Telesurgery is one possibility—surgery per-
formed by a robot whose movements are pre-
cisely guided by a surgeon on Earth. He con-
ducts the operation by a combination of com-
puters, television and advanced sensors. The
stereoscopic view entirely surrounds the doc-
tor so that he feels he is actually a part of the
space station scene, and he is able, through in-
strumented glove technology, to direct the ro-
bot's hand movements to correspond exactly to
his own hand movements.

Way out? Not really, according to scientists at
Ames Research Center's Aerospace Human
Factors Research Division. Telesurgery is not
now available, of course, but it is considered
feasible for a 21st century time frame, say two to
three decades from now. And it is only one of an
infinite number of exciting potential applica-
tions for a burgeoning new technology called
“virtual reality.”

The technology is still at the “ground floor”
level, still somewhat crude, requiring a great
deal of development and refinement. But one of
its basic components—3D computer graphics—
is already in wide commercial use and expand-
ing explosively. Other components that permit
a human operator to “virtually” explore an arti-
ficial environment and to interact with it are
being demonstrated routinely at Ames and else-
where. Some of them, in fact, are already com-
mercially available, albeit expensively, and the
technology developed for one of Ames' artificial
realityresearch tools—theinstrumented glove—
has even found its way into a video game.

Virtual reality (VR) might be defined as an
environment capable of being virtually en-
tered—telepresence, it is called—or interacted
with by ahuman. One reason for NASA's interest
is an anticipated need for large scale remote

control of robotic space systems. Robots are
becoming more and more sophisticated, more
and more dextrous, and there is need for corol-
lary development of devices, displays, skills and
techniques that will allow telepresence and ef-
fective telerobotic control.

Since the mid-1980s, Ames' Aerospace Human
Factors Research Division has been developing
experimental systems that permit human/com-
puter interaction. For example, the VIEW sys-
tem. VIEW stands for Virtual Interface Environ-
ment Workstation. It is a head-mounted stere-
oscopicdisplay system in which the display may

Above, a NASA scientist is conducting a test of Ames
Research Center's "virtual reality” headset. She sees a
computer-generated 3D scene or a real environment
remotely relayed by video cameras, the stereo imagery
suggests that she is actually part of the scene.
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