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Analysis of the Detection Time of Distress Signal for LEOSAR
and MEOSAR Systems
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Abstract

In this paper the detection time of the distress signal for the satellite-based search and rescue (SAR) system
is evaluated. Present LEOSAR system in operation employs a few Low-altitude Earth Orbit (LEO) satellites
and hence provides poor and local coverage availability. This results in a considerably long waiting time for
a distress beacon to be detected by a rescue mission control center. One can expect that the detection time
of the distress signal will be significantly reduced if the proposed MEOSAR system, which is based on the
Medium-altitude Earth Orbit (MEO) satellites, is implemented. Taking into account the influence of the
obstacles on the beacon signal, simulations are carried out to evaluate the detection time of distress signals
for the LEOSAR and MEOSAR systems and the corresponding results are analyzed.
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Table 2. The beacon Transmitter locations.

Moosonee Yellowknife Schefferville Whitehorse
Ontario NWT Quebec Yukon

Longitude -80.730003 | -100.563000 -67.010002 | -135.009995
(deg.)

Latitude 51.330002 62.568000 54.860001 60.650002
(deg.)

Altitude 0.000000 0.000000 0.000000 0.000000
(km)
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AWT Average Waiting Time

COSPAS Russian Search and Rescue system

DASS Distress Alerting Satellite System

dB Decibel

dBi A decibel unit for an antenna gain

dBm A decibel unit for absolute power level with
reference to 1 mW

EOT Entire Operation Time

Galileo A global navigation satellite system being
developed by ESA and the EC

Glonass A Global Navigation Satellite System

GPS Global Positioning System

LEO Low-altitude Earth Orbit

LEOLUT LEOSAR Local Users Terminal

LEOSAR Low-altitude Earth Orbiting satellite System
for Search and Rescue

LOS Line-Of-Sight

LUT Local Users Terminal

MCC Mission Control Center

MEO Medium-altitude Earth Orbit

MEOLUT MEOSAR Local Users Terminal

MEOSAR Medium-altitude Earth Orbiting satellite

System for Search and Rescue
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N.W.T.  North West Territories of Canada
RAT Relative Access Time

RHCP Right Handed Circular Polarization
SAR Search and Rescue

SARP Search and Rescue Processor
SARR Search and Rescue Repeater
SARSAT Search and Rescue Satellite

TAT Total Access Time

TWT Total Waiting Time
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