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Small satellites (stand-alone or in a constellation) can

- provide critically.important services and data for human
activities in the areas across Antarctica such as: high
speed two-way- data transfer (e.g.sbetween the various

" ground sensor networks needed for scientific, safety and
other applications, and the rest of the world), two-way
communication services (e.g. file transfer, e-mail, multi-
medla'bommunlcatlon offline, etc.) for professional, per-
. sonal or resCue needs; permanent (full year) Antarctic
~surface monitoring to study biological and other natural

phenomena. on the continent; weather monitoring and

~forecasts, permanent collection of data and information
" about the location and trajectory of the ships sailing in
“the Antarctic reglon.serwcmg Antarctic expedmons logis-
tics, staff secunty, etc. ;
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Bit rate values during the satellite movement over

Table 1

Channel

Uplink (case 1;
narrow-beam
Earth antenna

1.2 m; steerable)

Uplink (case 2; wide-beam
Earth antenna)

Downlink (case 1; narrow-
beam Earth antenna 1.2 m;
steerable)

Downlink (case 2;
wide-beam Earth antenna)

Ground System

Automated system of sensors located on ground in the area of a
The data registered by the sensors is transmitted to the main ground station and archived with
a specific algorithm . The compressed data is transmitted to the satellite when the latter is in
the range of the ground station antenna. Sensor network control data/commands can be sent

back to the ground station as well.

CASTRA - Cluster AERO-SPACE TECHNOLOGIES, RESEARCH
public benefit whose members represent business organizations,
with activities and capacity to develop aero-space technologies an

CASTRA’s vision is to promote the research, innovation and techn
applications in industry and in all spheres of public activities and p

CASTRA’s mission is to stimulate the public interest and positive d
research, to increase the public awareness about the importance c
spin-offs in various areas of life on Earth and to the activities of the

the Earth station for three specific positions

Data transfer ,Tape“ over o s
the Earth surface T e | gt

of the satellite.

~200 km

- IS€" SW chahle or stearable antennas
R both, Earth and satellite stations, the
= period ,visibility“ for hmh-;need data
~ transfer could be increase up to 9-10 min.

Total data volume for a single communication session is evaluated at ~100 MB for the uplink channel

and ~300 MB for the downlink channel. In general, this is enough for online transfer of meteorological data

and the daily satellite images.More than 1-2 communication sessions per day could be established using more
than 2 ground stations. In case of a need to transmit more data through the downlink channel (for example:
high-resolution satellite images), data-transfer speed increase of ~50% from the rates given in Table 1

could be achieved if simple unidirectional data-transfer protocols are used.

research project.

Automated System for Reporting Sea Vehicles Position

The data for latitude, longitude, heading and UTC time shall be taken automatically from
the ship’s navigation system. If this is not allowed, such data will be obtained through a
dedicated GPS receiver, additionally installed aboard the ship .The data will be processed
and stored in a dedicated satellite communication module, also independently installed
aboard the vessel. Upon establishing the communication channel with the small satellite,
the stored data is to be automatically transmitted with an appropriate protocols with
enhanced security. The satellite will transmit back the data from all vessels to a dedicated
server on ground to help the logistics planning for the Antarctic expeditions.

of Bulgarian Antarctic Activities.

he Bulgarian Antarctic base “St. Kliment Ohridski”, Livingston
ctic Programs of Spain, Great Britain, Russia, Germany,

8, and afterwards - SCAR (Scientific Committee on Antarctic
tarctic Programs) in 1994, became the twenty-27th Consultative
rd). The development of a long-term National Antarctic Program
aimed at more active and more efficient scientific participation in
er in all efforts exerted for the sake of both scientific progress and



