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Abstract 
Since  the  early  2010's,  there  has  been  an  increase  in  the  number  of
nanosatellite,  microsatellite  and  mini  satellite  missions.  Nowadays,  the
number of  small  satellite  missions has surpassed the 600 mark,  40% of
which are devoted to Earth Observation and related applications. This ratio
is  expected  to  increase  to  70%  in  the  future  years.  A  typical  Earth
Observation mission based on these new satellite architectures relies on one
or several small satellites, each one carrying one or more remote sensing
instruments. To address the high volume of data generated by the entire
constellation it is mandatory to develop a robust and flexible system with
distributed and scalable design. 
This paper describes such a system - adaptable to diverse small satellite
missions. The system is composed by several processing units, distributed
across the different mission segments, which provide valuable features such
as on board data processing and cross-cueing between the satellites.  By
properly selecting and configuring these processing units, the system can
be adapted to any mission scenario. 
Embedded  processing  units  can  set  up  on  board  the  satellites,  pre-
processing data acquired by its instruments in real-time or near real-time.
The resulting information can be used to trigger certain actions on other
processing units or instruments aboard the same satellite or inter-satellite
with  others  in  the  constellation,  resulting  in  chained  schemes.  The
concatenated logic would allow for an efficient use of the payload or the
service platform resources - e.g. the maximization of useful data acquisition
or the optimization of energy consumption and downlink bandwidth usage. It
should  be  remarked  that  one  particularly  appealing  feature  of  this
distributed  scheme  is  the  ability  of  transmitting  data  by  using  the
constellation satellites as relays.  
A set of ground stations is required for command and control (telemetry and
attitude determination) of the constellation, and to receive and pre-process
the acquired data. This set can also be used to trigger certain actions or to
switch between different logic schemes or update the status of a purposed
task. The inherent limitation of this exchange is the round trip time of the
link between flight and ground segments. Ground stations can also send and
receive  data  from  other  ground  stations  dedicated  to  other  missions,
enriching the capabilities of their own mission. 
The  mission  is  also  provided  with  remote  nodes  which  are  prepared  to
receive data from ground stations, perform more complex computations on
a high volume of data, and generate specific products - useful for providing
advanced applications and services to end users. Products and information



generated by these remote nodes can be used to feed back the processes
on mission segments. 
Due to the delay between the acquisition of the data and the obtaining of
processing results, the capabilities of the system should be mostly seized on
segmented  architecture  missions,  such  as  the  forthcoming  Comisión
Nacional de Actividades Espaciales’ SARE, by using the inter-satellite links. 


