
The small satellite family BIRD, TET-1 and BIROS for
fire reconnaissance and technological experiments –
IAA-LA-01-04

Thomas Terzibaschian1, W. Halle, W. Bärwald, C. Schultz, E. Lorentz

The  paper  presents  the  experiences  with  3  small  satellites  for  Earth
observation developed in the time span of 20 years. At the end of the last
century  DLR  Institute  of  Optical  Sensor  Systems  in  Berlin  finished
successfully  the  development  of  airborne  optical  sensor  systems for  fire
reconnaissance.  The next step was to prove the concept in space. But how
do you get there? Finally it was decided to build a dedicated small satellite
in house. 

In a development time of approximately 5 years the small satellite BIRD was
designed, built and launched into a SSO LEO. It was designed as a “single
event”  just  for  proving  the  concept  of  fire  observations  in  a  short  term
mission.  After launch 2001 BIRD was fully operable till  2004 and it  was
working finally for 13 years in space.  3 months after launch it became clear
that the precise fire observation and measurements from space do work
well.  Beside  this  success  the  satellite  bus  demonstrated  an  impressive
capability of autonomy and robustness. This was one reason for the DLR
space  administration  to  start  a  special  program  for  in  orbit  technology
verifications based on the BIRD satellite bus. 

The new bus was named TET-1. It was decided to build the satellite in an
industrial  environment with the German companies “Kayser-Threde” (now
part  of  “OHB”)  in  Munich  and  “Astro  Feinwerktechnik  Adlershof  GmbH”
(Astro) in Berlin. It was modified mainly for being able to carry 17 different
industrial payloads. The designed life time was one year in space. While the
satellite was already finished in 2010 the launch really happened in June
2012. All the payloads had been verified in space within the first year of
operations.  In November 2013 the TET-1 became part of the DLR in house
“Firebird Mission”. The really expected life time is in the order of 10 years.
Now  mainly  the  main  payload  is  used.  This  is  the  optical  “hot  spot
recognition system. This is a copy of the BIRD main payload. 

The German Federal Ministry of Education and Research decided in 2010 to
give the funding to build a third satellite of this family -the BIROS satellite.
The bus and the main payload are copies of TET-1. It was built to create the
opportunity for having two satellites in a “fire observation constellation”. It
was  built  in  the  DLR  labs  in  a  close  cooperation  with  Astro.  BIROS  is
equipped with a thruster system and is the first satellite of this family with
orbit control. Beside the main payload which is used for the FireBird main
mission goals there are a lot of technological experiments from different DLR
institutes.  The  experimental  topics  are  agility,  optical  communication,
autonomous  proximity  operations,  inter  satellite  communications  and  on
board  image  processing.  In  September  2015  the  picosatellite  BEESAT  4
(Technical  University  of  Berlin)  was  launched  from  BIROS  by  using  a
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commercial single picosatellite launch mechanism. This BEESAT 4 was used
for some weeks after its separation from BIROS as passive target for playing
“cat and mouse”. 

The paper shall cover the experiences with all three satellites. This is the
design philosophy, AIT, operational aspects, the scientific outcome of “fire
science”  and  technological  experiments.   The  paper  shall  present  the
successful  and  affordable  way  to  bring  small  satellites  into  space  for
scientific  and  experimental  purposes  by  keeping  the  scientific  and
technological challenges still on a high level.


