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University of New South Wales GNSS
Researchers Track L1C Signal from
Japan’s “Michibiki”

Chris Rizos (UNSW, Australia)

Japan launched the first regional navigation satellite “Michibiki”
on 11 September 2010. The so-called “quasi-zenith” orbits of the
three satellites that will eventually make up Japan’s Quasi-Zenith
Satellite System (QZSS) will ensure that there is always a satellite
high in the sky in Japan. This orbit configuration is designed to
help satellite navigation in city, urban and mountain areas where
lower elevation GNSS (currently the U.S.’s GPS and Russia’s
Glonass, but in the coming years also the E.U.'s Galileo and
China’s Beidou) satellites are often blocked.

Fortunately for Australia, the Michibiki orbit has a ground track
sweeping over much of the country. This means there is now an-
other satellite (with GPS and Galileo interoperable signals) to use
for positioning and navigation. However, for countries outside the
South-East Asia and Australian region these signals will not be
available. This puts Australian GNSS researchers in a good posi-
tion (literally as well as figuratively) to investigate and report on
this new addition to the multi-GNSS constellations. A small team
of researchers at the School of Surveying and Spatial Information
Systems at The University of New South Wales (UNSW) in Syd-
ney, Australia, have been busy monitoring Michibiki and it's set of
signals.

What is especially exciting is that Michibiki is the first satellite to
transmit a complete set of modernised GPS signals. This will al-
low UNSW researchers access to new signals across three bands
that will not appear on GPS satellites until the launch of the next
generation of GPS-III satellites, slated for a start in 2014.

Test transmissions occurred up until 16 December when the L1
frequency (1575.42MHz) Michibiki signal was detected. Since that
date the GPS compatible C/A code signal (PRN 193) has been
regularly acquired and tracked as it appears over Sydney to the
west in the evening and fades to the north by late morning. The
new L1C signal has also been acquired and tracked, with post-
processing and real-time hardware. This is the first time the L1C
signal has been tracked from Australia, using non-commercial
GNSS receiver hardware — the UNSW ‘Namuru’ receiver. UNSW
researchers are currently investigating the quality of the measure-
ments made on this new signal. (20 December 2010)
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