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Detecting, tracking and identifying space objects is a prominent area of research largely driven by an
increase in space debris competing with requirements for more satellites being launched into orbit.
Space debris is of particular concern as it has the potential to cause collisions and interfere with the
operation of telecommunications, GPS systems and weather forecasting systems?. Additionally, mega
constellations such as Starlink increase the risk of meteor collisions, changes to the chemistry of the
Earth’s upper atmosphere and danger upon re-entry to the Earth’s surface?.

Radar sensors are arguably underutilized in the Space Domain Awareness (SDA) effort and offer
unique advantages over more commonly used optical sensors including the capability of wide area
surveillance as well as operating in day, night and all weather conditions. The VHF radar in Buckland
Park, South Australia, primarily performs lower atmosphere and wind profiling measurements but has
reliably demonstrated observations of satellites®. Micro Doppler analysis has the potential to provide
a unique RF signature based on rotational motion of the satellite.

Radar observations of satellite rotational motion are presented for the first time using the Buckland
Park VHF radar system. The processing requirements to extract micro Doppler information from the
radar data is discussed with analysis and interpretation of the results. We aim to address the question:
can useful micro-Doppler features be extracted from space objects at VHF for potential use in
automatic classification algorithms. Initial results are shown in Figure 1 for Telkom 3 highlighting the
time varying sinusoidal Doppler frequency induced from the satellite rotational motion.
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Figure 1 Telkom 3 model* (left) and spectrogram using VHF radar data (right).
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