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Satcom Testing

Joakim Espeland, CEO, QuadSAT

Testing: It is time
to make a
change
Testing is a critical part of production lines
everywhere, from food, medicine, cars, planes,
and of course, satellites. Like other equipment,
satellite antennas need to operate flawlessly in
order to achieve the connectivity they were
designed for. Today, as more antennas are
needed than ever before, testing needs to
become easier, faster, and more accurate.
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The satellite industry is at a paradigm shift, innovation is
pushing new designs in all areas of the industry from new
propulsion systems, spacecraft in all sizes and orbits, and
antennas, on the ground and in space. Already we can
imagine some of the things that the future will hold for us as
this new data will drive our future to make great decisions
and enhance our lives.

In an environment where innovation is so prevalent, it
becomes even more necessary that verification of new
technologies is accessible in order to quickly go to market.
Innovative technologies typically try to disrupt their markets
by significantly reducing price or functionality; the antenna
market has both types of players which means that antenna
testing needs to become more accessible as well as flexible,
and is one area of the satellite market where innovation is
needed.

While this is an exciting time for the industry, an increase
in satellites means that there is a large opportunity for antenna
producers, however it is necessary to consider the risk of
more congestion and more threat to the spectrum. Meanwhile,
consumers expect perfect and constant connectivity, making
it more important than ever for satellite operators to ensure
reliable and seamless service provision.

All these shifts are leading to many new, and vastly
different antennas coming to market to address challenges
in different environments and orbits. Ship owners in particular
have very different design requirements compared with
airlines, high speed rails, and connected cars. This means
that the antennas need to be designed specifically for that
environment and operate in a different way. With so many
variations, there is a much greater need than ever for antenna
testing. At the same time, competition from other networks is
driving costs down, so we need to achieve all these while
ensuring that operators can launch fast and keep costs low.

Current methods of testing
If satellite is to be key in enabling next-generation services,
it will be critical to ensure that errors are reduced, and
spectrum kept clean.

It is unsurprising therefore that antenna test and
measurement is a part of the entire technical value chain in
the satellite industry. The formation of the Satellite Operator’s
Minimum Antenna Performance requirements (SOMAP), a
collaborative effor t of the major operators, goes to
demonstrate just how important this is. Ultimately, if every
antenna, and every piece of equipment, on every network
was performing exactly as it should be, we would likely see a
vast reduction in errors and increase of available satellite
capacity.

Antenna testing starts in the laboratories during the R&D
of new antenna products and continues until the antenna is
commissioned and the installer returns with his spectrum
analyzer for preventative maintenance for years to come.Photo courtesy of QuadSAT
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Antenna radiation diagrams explain in detail how an
antenna performs. These are vital because satellite operators
rely on this data to calculate the transmission power from
the antenna on the ground to the antenna on the space craft.
Too little power and the link fails to close, too much power
and interference will degrade other services in space.

With antenna patterns so cr itical to space
communications, the way to measure them has traditionally
been a scientific process, conducted by academia, research
institutions and other advanced measurement facilities. This
model gets very good quality results; however, it creates
bottlenecks for satellite operators and antenna manufacturers
that need to put new antennas to market quickly in a
competitive landscape. Advanced facilities get booked out
quickly and the flexibility of making changes, as well as
allowing for trial and error becomes difficult once an antenna
is already undergoing tests. It is also true that these institutes
would be better spending their time on important research
studies rather than having to pause that work to carry out
routine antenna performance tests.

For antenna manufacturers, logistically heavy, time
consuming, and expensive testing procedures make it
challenging to ensure thorough testing. At the same time,
service providers currently have no viable means to measure
the antennas’ performance or characteristic changes over
time. All of this ultimately leads to under-performing and
inaccurate antennas going onto satellite networks. This
inaccuracy not only means that the performance of the
connection is not as good as it could be; it also means that
the transmitting antenna can cause interference by
transmitting to the adjacent satellites.

How can drones help?
It is clear that the antenna testing market drastically needs
innovation to make it easier, quicker, and cheaper to test
antennas for the benefit of the entire industry. Performing
antenna measurements with a customized payload for the
satellite industry on drones can alleviate test challenges and
bring down time, logistics and costs of testing.

Almost anyone can get a drone certificate in a short time
and the test process itself is fully automated through flight
software. This has the potential to totally revolutionize the

testing procedures. It has already been proven as a reliable
method of identifying the transmit and receive co-polarization
and cross-polarisation off-axis components of a satellite
antenna.

This can be a cost-effective way for antenna
manufacturers to acquire in-house test capabilities and be
able to validate their designs during research and
development before approval programs with satellite
operators, as well for factory acceptance testing. Drone
systems can also be used in the field so that manufacturers
are able to understand how time and different environments
affects their antennas.

For example, in challenging conditions, antennas are often
covered by radomes for protection. This in itself further
complicates testing at current ranges for a couple of reasons.
Firstly, exposure to the elements can change its
characteristics, so it will not necessarily behave the same as
a radome at a test site. Also, radomes often don’t fit on a test
bench where the antenna is installed. In a drone-based
system, the presence of a radome doesn’t affect the test
accuracy. This not only makes for a more accurate test of the
antenna under a radome, but also detects the performance
of the radome itself.

For satellite operators it is an easy way to obtain test
data on any new antenna and use that data to calculate link
budgets.

At the same time, a drone-based approach will enable
the industry to free up some of the time for universities,
research institutes and advanced research facilities to keep
working on scientific breakthroughs and the next generations
of antenna designs.

The future of testing
Using drone technology to perform antenna testing transforms
antenna performance measurement into a flexible, simple,
quick, and cost-effective method that has the potential to
increase the overall quality of antenna terminals used in
satellite communication revolutionising testing in this industry.
Ultimately, drone-based antenna performance testing will lead
to more antennas being tested thoroughly and has the
potential to improve spectrum use for all. Maybe this is finally
the innovation that the testing market has been craving.
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