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Development of a new precise positioning technique using multi-GNSS signals
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GLONASS-R: A novel GNSS reflectometry solution based on software defined radio
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Extraction of the vertical seafloor movement recorded on ocean bottom pressure data k

applying ICA
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In order to extract the vertical seafloor movement from ocean bottom pressure data obtained by the multi-point observation
we introduced Independent Component Analysis (ICA). The Ocean Bottom Pressure (OBP) change due to the predicted amou
of seafloor vertical movement is comparable to or slightly less than that due to dynamic ocean processes. Therefore, it is need:
some new methods that enable us to separate and/or extract the slow-slip component from oceanic components. ICA is one
the multivariable analysis techniques, which have been applied in the field of the speech processing and the electroencephal
gram analysis [e.g., Common, 1994]. Since the spatio-temporal scale and the distribution of the slow-slip component is likely
significantly different from those of oceanic components, ICA is expected to be a powerful method to separate them. In this
study, we used FastICA algorithm developed by Apro Hyvarinen (see http://www.cs.helsinki.fi/u/ahyvarin/papers/fastica.shtml).
To evaluate the practical performance of FastlCA, we performed some experiments using the test data. The test data is a st
of the OBP data and the simulated slow slip event. The OBP data was obtained on 2009, which is a quite time in earthquake:
in Miyagi-Oki region [Hino et al., 2009]. The slow slip event was generated based on the result of numerical simulation shown
in Hino et al. [2009]. Before ICA, tidal components were eliminated from OBP data by using BAYTAP-G. Also, sensor drifts
were corrected by linear fitting function in advance. We applied FastICA to the test data on the assumption that the number o
significant sources is 3. As a result, the artificial slow slip event was successfully extracted as the first independent componen
The second and third independent component was likely corresponding to oceanic components. For comparison, we also appli
Principal Component Analysis (PCA) to the test data described above. The result clearly showed the superior performance
FastICA for extracting the slow slip event from OBP data.
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Warkworth geodetic station as a potential GGOS core site in New Zealand
Warkworth geodetic station as a potential GGOS core site in New Zealand
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Auckland University of Technology (AUT) has constructed a 12-m radio telescope (WARK12M) in New Zealand near Wark-
worth, 60 km north of Auckland. It was launched October 2008 as New Zealand’s first research capable radio telescope for th
purpose of both astronomy and geodesy. Prior to that, GPS was the only space geodetic technique in New Zealand. WARK12]
is collocated with GNSS station WARK belonging to the PositioNZ network operated by Land Information New Zealand. Wark-
worth is currently the only geodetic station in New Zealand that has the capability to become the national GGOS (the Global
Geodetic Observing System) core site. Currently VLBI coverage of the Southern Hemisphere is low so Warkworth is an impor-
tant new addition for the GGOS project.

The GGOS goal is an origin definition at 1mm accuracy or better and a temporal stability of the order of 0.1mm/yr, with
similar numbers for the scale and orientation components. As a GGOS core site has to provide stable and high quality output
here we reconsider the geodetic analysis procedure at Warkworth, including ocean tide loading at the site. The displacemen
due to ocean tide loading calculated for Warkworth are up to +/-10mm for the horizontal components, and +/-40mm for the
vertical component. A high-resolution land-sea data grid representation of the coastline is one of the important components fc
calculation of an accurate site-dependent ocean tidal coefficient. We compare the ocean tide loading displacements calculat
using different grid data. One of the site-dependent coefficients was calculated by the Ocean Tide Loading Provider maintaine
by the Onsala Space Observatory. Another was calculated using GOTIC2 software with the Shuttle Radar Topography Missio
data set, which provides 3 arc-second grid data all over the world. Differences between the ocean tide loading displacements
the two models were less than 1mm for the East-West component, +/-1mm for the North-South component, and +/-2mm for the
vertical component. These differences are significant for the goal of 1mm target accuracy, demonstrating the importance of th
right choice of coastline grid data.

Here we will discuss what is necessary to become a GGOS core site. In addition, we show the progress on the experiment v
are conducting jointly with Japanese VLBI stations to provide ultra-rapid EOP result.
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Ultra-rapid EOP measurement with e-VLBI system
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Fully automated multi-baseline VLBI analysis with c5++
Fully automated multi-baseline VLBI analysis with c5++
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Automated processing of UT1 single baseline session has been demonstrated by Hobiger et al. (2010) and is currently applie
to regular INT2 sessions as well as ultra-rapid test sessions. We have extended the concept of fully unattended session analy
to multi-baseline sessions and applied it successfully to three station EOPs experiments. Thereby the ambiguity resolution is tt
crucial part which needs to be handled by a robust and straightforward algorithm before the estimation of the geodetic targe
parameters could start. Based on our software c5++, we will present a simple multi-baseline ambiguity resolution approach an
demonstrate its effectiveness. Moreover we discuss results from real-time EOP estimation experiments and give an outlook ho
this would affect VLBI2010 operation.
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Keywords: VLBI, analysis software, EOP
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Development of the space-time information justification verification system of the GNSS

satellite using VLBI correlation
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