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ABSTRACT

The NAVSTAR Global Positioning System (GPS) uses space-based radionavigation
techniques to provide continuous, precise, reliable, real-time navigation capabilities to
users worldwide. Six Block I satellites are now in orbit and in 1988, when the full
constellation of 18 larger and more capable Block II satellites has been launched into
space, tens of thousands of DoD users will derive important military benefits from their
precise L-band signals. Large numbers of civilian users are also expected to use the
NAVSTAR system for a variety of non-military applications. These will likely include:

1. Air Traffic Control
2. Time Synchronization
3. Iceberg Tracking
4. Oil Exploration

In the proposed technical presentation, I will discuss these four promising civil
applications one-by-one.

Air traffic control for aircraft that must land at remote, noninstrumented airfields could
be accomplished with great precision and reliability using the NAVSTAR GPS signals. In
order to clarify the capabilities of this approach, I will present a series of barcharts
comparing the various air traffic control requirements with the capabilities of the
NAVSTAR system for this application will also be discussed.

The GPS specifications call for time synchronization accuracies of 100 nanoseconds.
Thus the system is competitive with virtually any alternate method of synchronization
accuracies of 25 nanoseconds or less. Moreover, for many practical applications, the
NAVSTAR approach is likely to be competitive in both cost and accuracy with stand-
alone cesium clocks.
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For approximately five months each year Arctic icebergs pass below 48 degress north
latitude causing North Atlantic shipping lanes to stretch southward by about 30 percent.
Thus iceberg tracking with GPS in the North Atlantic could ultimately save time, fuel, and
money for major shipping companies operating between Northern Europe and the United
States. In the meantime periodic iceberg tracking experiments could help our Arctic
researchers learn more about the day-to-day movements of hazardous icebergs.

Most of America’s major on-shore oil fields have already passed their peak productive
capacity. Consequently, in the next few years U.S. oil companies will have to rely upon
offshore oil exploration to fill their needs for new fossil fuels. More accurate positioning of
offshore oil rigs using the signals from the GPS satellites can greatly increase the
efficiency of offshore exploration by making their geological mapping operations more
reliable and precise. In the final section of the proposed presentation, I will explore some
of the major benefits to be derived from precision tracking of oil exploration vessels using
the NAVSTAR constellation.


