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( SUMMARY )

Purpose &
Contents

The objective of the research is to investigate a DME network based Alternative
Position and Navigation system for aircraft during GNSS outage due to jamming or
interference. The current DME network in South Korea will be optimized to provide
1NM/0.3NM horizontal positioning accuracy that is Federal Aviation Administration’s
desired positioning accuracy for a GNSS backup system. The research is also to
develop an innovative DME pulse shape by using Genetic Algorithms. During the
research, we developed SFOL DME pulse which significantly exceeds the distance
measuring accuracy of existing DME pulses. We also designed an optimized DME
network layout in Korea that maximized the use of the existing airport infrastructure
and minimized the number of newly required DME sites.

Results

1. Development of SFOL DME pulse

2. Development of an optimized DME network layout in Korea

3. Domestic patent registration 1 (SFOL pulse), Domestic patent application 1
(Dual operation of SFOL pulse and Gaussian pulse), PCT international patent
application 1 (SFOL pulse)

4. Publication of two SCI(E) papers

5. Two International conference presentations

Expected
Contribution

The SFOL DME pulse will be an important future aircraft navigation technology.
The related patents and the development of the SFOL pulse based DME ground
stations and avionics could help to grow domestic aerospace industries. The
optimized DME network layout could be used for the estimation of the overall cost
necessary to build the DME network infrastructure. Most of all, this research will
be an important starting point in developing the DME network based alternative
position and navigation capability for aircraft during GNSS outage that South
Korea does not possess at this time.

Keywords

Aircraft Alternative Satellite based

DME
Naivgation Navigation Navigation
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Alternative Position, Navigation, and
Timing
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Pulse Shape Parameters Range
Rise Time 2.5(+0.5, —1.0) us
Pulse Top No instantapeous fall below a V.alue which is 95% of
the maximum voltage amplitude of the pulse
Pulse Duration (width) 3.5 (£0.5) us
Fall Time 2.5 (£0.5) us
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RESILIENT SERVICES

Resiliency is the ability of the NAS to maintain safety and
an acceptable level of service when a system fails or facility
is degraded, and to prevent or mitigate impact to air traffic

operations. Within the timeframe of this strategy, the FAA
will retain and expand the Distance Measuring Equipment
(DME) infrastructure as necessary to support continued
PBN operations in the event of GNSS service disruptions
(Figure 6). Non-PBN operations will be supported through
a rationalized network of other ground-based navigation
equipment to ensure safety for all NAS users.®

Figure 6 - Resiient PBN will be achieved through satellite- and ground-based navigation systems:
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