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spaCE gaLileo rEceiver for Small 

saTellitEs

BANDO NUOVE 
TECNICHE DI 

NAVIGAZIONE

CELESTE was an industrial research project led by 
Qascom, within which an innovative navigation system 
for small satellites has been developed. CELESTE has 
contributed to the enhancement of Qascom GNSS 
Space Receiver and D-Orbit D-Sense system. 

• Star tracker module: an evolution of the D-Sense 
module of D-Orbit. It exploits image-based 
processing techniques to identify the visible stars, by 
comparing them with the stars recorded in a 
catalogue, in order determine the satellite attitude. 
This information can be used to determine and 
possibly control the attitude of the satellite and of 
the GNSS antenna, in order to exploit a high-gain 
antenna to support GNSS-based navigation at lunar 
distances.

D-Orbit D-Sense system 

The new implemented advancements have allowed the 
consortium to develop the cutting-edge technology 
required for small-satellites missions on the Moon.

There has been a revival of interest in the space 
exploration in the recent years. New navigation 
concepts suitable for space exploration missions, 
targeting in particular the upcoming lunar missions, are 
needed to cover some technology gaps. 
Within this context, the objective of the CELESTE 
activity has been the realization of a new navigation 
platform, specifically designed for small satellites 
navigating towards the Moon. This platform combines a 
GNSS software defined module, integrating orbital 
filters, and a star tracker module. 

Within the CELESTE activity a new navigation platform 
for small satellites navigating towards the Moon has 
been realized. This navigation platform is made of: 

•  GNSS Navigation module: an evolution of the GNSS 
Space receiver of Qascom (GPS+Galileo, L1+L5), to 
support the acquisition and tracking of GNSS signals 
at high sensitivity and to optimize the adopted 
acquisition and processing strategy. In addition, the 
navigation module integrates an orbit determination 
algorithm developed by WAY4WARD to fuse the 
estimation of the dynamical forces applied to the 
satellite with the GNSS measurements, to support 
the navigation also in conditions of limited visibility 
of the GNSS signals.

Qascom QN400-Space GNSS receiver 

As a future evolution, D-Sense could be used as a 
navigation camera as well, implementing visual based 
navigation techniques. A unique navigation filter 
exploiting dynamic models, GNSS observables, and 
data from D-Senses (both as star tracker and navigation 
cameras) would allow to precisely estimate the position 
and attitude of the satellite in Moon orbit. In this mode 
D-Sense can help keeping under control the drifts of 
the dynamic model during GNSS outages. 

The CELESTE consortium has been composed by: 
▪ Qascom (prime): an Italian SME offering 

engineering services and products linked to satellite 
navigation and security

▪ D-Orbit: an Italian SME specialized in spatial 
transportation systems  

▪ WAY4WARD: an innovative start-up offering 
products and solutions for the New Space domain 
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