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IMPACT OF INTELLIGENT SYSTEMS ON THE
TELECOMMUNICATION INTERFACE

R. T. Chien

Summary. — In the next ten years, there will be a great deal of development in the area
of theory and applications of intelligent systems. Some of these systems will be related to
industrial automation in manufacturing and some others will be related to automation in the
cockpit of aircrafts. In this paper, a major project in computer aided decision-making
(CADM) will be examined in detail. This CADM System serves as a potential co-pilot for
flight operations and proposed to handle many of the routine duties of the pilot. It assists
the pilot in data-processing, signal detection, flight planning, navigation, obstacle
avoidance, and interaction with ground and air communicators. The purpose of this paper
is to examine the new environment and the impact it has in telecommunication needs in the
direction of future research and development. A movie will be shown of the project
demonstrations.

1.    Introduction. — For the past twenty-five years the computers have been applied to
solve many problems which affect our daily life. These applications range from banking to
airline reservation, from space travel to high energy physics. They cover a very broad
spectrum. However, in each case the problems that are solved all have rigid mathematical
framework where high speed computation is the key factor. In other words our impressive
progress is achieved by brute force, by sheer power. There are very few examples where
the computer has been able to model understanding and achieve a high degree of
interpretive capability. Our computers simply do not understand.

Since we have sort of reached a plateau in our computer expansion we urgently seek new
applications. But no matter where we turn we see that it is imperative for us to develop
intelligent computers. Intelligent computers are needed for opening up new areas of
application. They are needed for minimizing the complexity of man-machine interface. If
computers do not improve in their intelligence everyone in the U.S. will have to be
programmers very soon.

Another reason for the development of intelligent computers is cost. There is very little
doubt that intelligent computers must have huge data bases and the memory costs have
been decreasing very rapidly. This paves the way for the economic feasibility of intelligent
systems. Furthermore, a great deal of research is going on on intelligent systems for speech



processing, for pattern recognition, for material language understanding and for numerous
problem solving activities. We believe in the next ten or fifteen years we shall have a large
number of intelligent systems. This surge of new and different system will change the
requirement for many fields including telemetering. The purpose of this paper is to
examine that question and to explore the broadening of the horizon for telemetering
research and development.

2.   Computer-Aided Decision-Making. — At the University of Illinois we are currently
doing research in computer-aided decision-making. The purpose of this project is to
program the computer to be a crew member. The computer will be capable of doing
numerous tasks necessary for the successful operations of take-off, landing, flight
planning, obstacle avoidance, navigation and general planning and problem solving.

This capability is achieved by developing an understanding of the global mission
considerations and how does it relate to operational details. Thus detail questions can be
interpretted in global context and, therefore, allowing decision to be optimal and not
suboptimal. A number of subsystems will be developed to ensure sufficient depth and be
used for demonstration purposes.

At the present the system is capable of self-diagnosis of engine failures and take corrective
action. It understands the concepts of electrical system, the mechanical system, as well as
their interrelationship. It understands the functions of each subsystem and its relationship
to the overall system. It understands topological structures and hierarchical structures. It,
most of all, understands how to operate in degraded mode and to suggest corrective action
whenever possible. It seems reasonable to say that this is a prototype system for the future
aircraft with an intelligent computer.

3.   The New Man-Machine Interface and Impact on Telemetering Technology. —
The present of intelligent system allows the man-machine interface to be smooth and
informative. It puts the least load on the man. Telemetering in this context must be looked
at in a fundamental way. It should not be just the problem of transmitting data. That
problem has been worked on for many years and we have probably met most of the
technological needs. Thus the question must be why would anybody want telemetering?
More importantly in what context does telemetering fit to serve the overall system’s
function. Would it be possible that we are giving the wrong information? Would it be
possible to provide better information by being more precise instead of keeping on spitting
out information with no intelligence. I think telemetering can provide vital information. It
does not have to only spit out data. Thus, I am for intelligent telemetering systems that
provide accurate, up-to-date information in concise form. This type of system would
involve a certain amount of understanding of the mission and provide a certain amount of
retrieval capability. It involves telemetering systems not just telemetering links. This is a
challenge to us all in this field and I think it will prove to be the basis of future systems.
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