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JAXA ESA JAXA and ESA satellites ‘talk’ to each other

Japan Aerospace Exploration Agency
Office of Space Flight and Operations
Consolidated Space Tracking and Data Acquisition Department

JAXA Japan Aerospace Exploration Agency’s (JAXA) Data Relay Test
ESA Envisat Satellite Kodama and the European Space Agency’s (ESA) Envisat
Envisat satellite have successfully completed an interoperability test
demonstrating that data from Envisat can be transmitted to Kodama
and from there transmitted to the Japanese ground station in Tsukuba
Space Center.

The purpose of the test was to demonstrate the interoperability between
JAXA and ESA, which is that each agency’s spacecraft can be
operated from ground stations and data relay satellites of the other
agency. Interoperability enables international cooperation such as
emergency support for satellite operations providing reception of
observation data and transmission of commands.

Kodama has been relaying data to the ground from two JAXA’s

OICETS satellites: OICETS (Kirari) launched in August 2005, ALOS (Daichi)
ALOS launched in January 2006.
Envisat Artemis Envisat has been relaying data to the European data-relay spacecraft

Artemis, in geostationary orbit, since 2003.
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The objectives of the test were to demonstrate:

e Kodama could receive a signal from Envisat and continuously
track the signal for a predefined period.

e Kodama could relay data from Envisat to the ground station in
Tsukuba Space Center.

e The down-linked data could be processed into products with an
error level commensurate with similar data processed after
downlink via Artemis.

The interoperability technology demonstration between ESA and
JAXA was conducted in two stages.

In the first stage, an Envisat Ka-band signal was transmitted to
Kodama to demonstrate correct pointing of antenna on the two
satellites and the radio-frequency compatibility of the two satellites.
This stage, which consisted of several inter-satellite link segments
performed over a period of three days, was conducted successfully in
April 2006 and gave the green light to prepare for stage two.

In the second stage, Envisat data was transmitted via Kodama to the
ground station in Tsukuba Space Center where it was recorded and
pre-processed by the Envisat data-processing equipment. This
pre-processed data was then transmitted via a data link to ESRIN in
Italy for final processing into ‘products’ and data quality checks. This
stage, performed over a period of two weeks, was conducted
successfully in September 2006.

Two of Envisat’s instruments, ASAR (Advanced Synthetic Aperture
Radar) and MERIS (MEdium Resolution Imaging Spectrometer), were
used for the test and provided the ‘end product’ (images) by which the
overall success of the test was assessed.
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Envisat The test was conducted while routine operations of Kodama and
Envisat 14 Envisat were performed. Polar-orbiting Envisat needs communication
Artemis with Artemis in nearly all of its fourteen daily orbits to transmit the

acquired data to the ground. The same is true of Kodama and Daichi.

JAXA  ESA The test under such operational conditions would never have

JAXA  ESA ESTEC accomplished without the close cooperation between JAXA and ESA.
ESRIN Test-team members at JAXA and ESA centers (ESTEC in The

ESOC Netherlands, ESRIN in Italy, and ESOC in Germany) worked together

as one team from the preparatory stage. The effort has yielded the
fruitful results: valuable experience and the success of the test.

We would like to express our profound gratitude to all who provided
support for the test.



