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In recent years, the number of small satellite launches into low Earth orbit has been
increasing. As a result, the development of store-and-forward (S&F) networks has become
one of the primary missions of these small satellites. In an S&F network, ground sensor
terminals (GSTs) collect data and transmit it to a ground station (GS) via satellites.
However, since GSTs are installed in remote locations, they are subject to power and cost
constraints, which limit the link margin required to establish communication with satellites.
This study aims to improve the link margin during data uplinks by designing and developing
a GST with satellite tracking capabilities using Two-Line Elements (TLE). Specifically, the
research involved designing and developing a satellite tracking system using commercial off-
the-shelf (COTS) components, creating a reception system capable of decoding TLE data,
and conducting integration tests of the GST with an in-orbit satellite to demonstrate the
satellite tracking system. Furthermore, the proposed method was validated in an end-to-end
demonstration, verifying the practicality of the developed GST equipped with the satellite

tracking system.
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