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AcubeSAT-COM-BC-027
Ground Station Design Requirements of

AcubeSAT’s Mission

1 Introduction

AcubeSAT’s Comms subsystem is responsible for providing a reliable communication
link between the satellite and the Earth. To do so, it is required to build a Ground Station
on Earth which will be able to receive the payload and telemetry data and transmit the
necessary telecommands. What this actually means, is to design a structure consisting
of antennas, amplifiers, filters, SDRs, cables and processors, capable of accepting, at first,
the desired (in terms of frequency and power) electromagnetic waves. Additionally, it
will decode and demodulate the information being "carried" on these waves and convert
it to a form able to be understood by humans. Having successfully decoded the signal,
we will be in a position to analyze our telemetry data in order to ensure the continuity
of our mission as well as process our experiment’s data to investigate eukaryotic cells’
behavior in microgravity.

Regarding the aforementioned, it is quite obvious that this report is going to present
the location, the current design and the components of ASAT’s Ground Station. To
be more precise, we begin by investigating the requirements of our mission regarding
the GS. Afterwards, we’ll describe the whole design and at last, we are going to focus
on the components needed for the communication links and specifically speak about
the parameters we need to take into consideration.

2 Requirements of AcubeSAT’s Mission

In our mission we will make use of the radio amateur frequency bands and partic-
ularly, 2.4-2.45 GHz S band for the payload data and the 435-438 MHz UHF band for
the TT&C, applying Time Division Multiplexing. The fundamental factor which led us
to utilize S band is the large amount of payload data. To explain, a high data rate or a
large communication window is necessary while images are going to be transmitted.

Having said that, it becomes quite clear that our Ground Station will operate on:

* 2.4-2.45 GHz S band for downlinking the payload data
e 435-438MHz UHF band for downlinking the housekeeping data and uplinking
the telecommands.

2.1 The SatNOGs Network

Building our own Ground Station in Thessaloniki will provide us with three passes
of five minutes duration, on average, per day. Considering the bit rate and the amount
of data to be transmitted, it seems unfeasible to achieve our goal.

Taking into account the above requirements and constrains, AcubeSAT’s Commu-
nications subsystem, decided to be a part of and contribute to the Global Ground
Station Network SatNogs. Not only will AcubeSAT increase the number of passes and
extend the contact time but the members of Comms subsystem will also benefit from
participating in an open source, across geographical boundaries project. To explain
further, AcubeSAT will be able to downlink in every SatNOGs’ station as long as it is
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compatible with our Comms subsystem. However, uplinking through SatNOGs’ stations
is not feasible. Given that we won'’t be able to start the downlink transmission through
a telecommand, we are currently working on variable ideas to tackle this issue.

3 ASAT’s Ground Station

3.1 Location, Geographical Coordinates and Altitude

As we have already mentioned ASAT GS will be located in the centre of Thessaloniki
and precisely on the roof of Building D, which belongs to the Polytechnic School of
Aristotle University of Thessaloniki. In Figure 1 we can see the Faculty of Engineering
and the location of Building D. According to latlong and freemaptools the geographical

coordinates and altitude are:

¢ Latitude:40.627233

* Longitude:22.959887
Altitude':29m/95.1 feet

Height of the building i ~ 27m
Total Altitude of GS: 27 + 29 = 56m
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https://www.latlong.net/
https://www.freemaptools.com/elevation-finder.htm



https://drive.google.com/open?id=1oSCLyl22dnnstjsmo9UpQR92A6u4Jd2l
https://www.tp-link.com/sa/home-networking/antenna/tl-ant2424b/
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