Machine Learning. Machine Learn-

ing is the attempt to give computers
the ability to adapt to their environ-
ment and improve with experience,
Such a learning ability has always
been viewed as an essential, defin-
ing characteristic of intelligence.
Most of us would not consider a
rmachine to be “intelligent” if it
repeated the same mistake over and
over. But this is exactly what current
Al systems are likely to do when
thev encounter an unanticipated sit-
uation. One of the aims of machine
learning is to make building and cor-
recting of Al systems easier and
faster. Ideally, such systems would
be able to extend their knowledge
autonomously, correcting their mis-
takes and adding to their knowledge
through experience.

Machine learning draws on
statistics, pattern recognition, and
control theory, while taking inspira-
tion from psychology and the neuro-
sciences. Although machine learning
may seem a distant goal, learning
systems are already in use in a vari-
ety of commercial applications. For
example, they have been used to
identify the optimal conditions for
casting automobile-engine-block
components, to estimate credit risks,
and to adapt synthetic-aperture
radar processing.

Machine learning is likely to
play a significant role in GTE’s
future. In a competitive environ-
ment. GTE must operate ever larg-
er and more complex telecommuni-
cations networks wich fewer
employees-per-customer, Constant
changes and inherent uncertainties,
particularly in mobile networks,
demand frequent tuning of the net-
work to match actual waffic levels.
Because it is not practical to have
human experts for all functions of a
large, changing network, much of
the adaptation must be autonomous,
without human intervention.
Machine learning is viewed as a key
technology for managing such
change, complexity, and uncertainty,

“Brain-Style” learning. Neural Net-
works is a popular new approach to
machine learning inspired by the
structure and operation of the
human brain. The learning system
is conceived as a large network of
simple, interacting processors anal-
ogous to nerve cells. While the anal-
ogy with the brain is only a loose
one (the workings of the brain are
still largely unknown), neural net-
works are similar to biological ner-

VOus systems in emphasizing paral-
lel processing, distributed control,
rapid decision making, and associa-
tive memory.

Special purpose computers
and Very Large Scale Integration
{VLSI) chips have been fabricated
to take advantage of the special
features of neural network archi-
tectures. Il’l Contrast to Othel'
approaches to Al, neural networks
emphasize low-level capabilities
like perception and the control of
movement, rather than high-level
capabilities like cognition and

problem-solving.

For example, while other Al
systems attempt to mimic the per-
formance of human experts such as
medical doctors, neural networks
attempt to mimic everyday human
performance such as recognizing
speech, faces, or handwriting, or
such as walking across a room with-
out falling down. (See photo of ball
balancing on the beam for another
example). Research and develop-
ment at GTE Laboratories spans
the full spectrum of machine learn-
ing rescarch.

A NEURAL NETWORK AT GTE LABORATORIES LEARNS TO BALANCE A BALL ON A BEAM BY TRIAL-AND-ERROR
IN REAL-TIME.



