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Abstract 

 Adopt a new technology to huge projects on an important area with lots of 
consolidated methods is always a challenge. So can be described the 
introduction of real-time operational systems (RTOS) on the aerospace area, 
among all the limitations imposed by the ecosystem where this area acts, 
such as radiation in space and communication issues with the Earth. This 
process of changing the way of how the software is develop can bring a lot 
of benefits at the end, but also creates a series of trouble until achieve its 
stability. 

 This challenge gets even bigger when the focus comes specifically to the 
small satellites, where the limitations are also bigger, like the power 
consumption issues due to the lack of space available to allocate batteries, 
the need to adopt smaller and more efficient parts and the different way to 
interact with the ecosystem, for example small space debris that are 
harmless to huge satellites, could compromise a small satellite. 

 This paper is going to point at which phase of this changing process the 
researchers around the world currently are, presenting what has already 
been done on this process, its successes as well as the failures on previous 
projects that put together the RTOS and the aerospace area with small 
satellites. Also, a little glimpse at the future will be previewed using projects 
of another areas that could be used as inspiration to projects on the desired 
area. 

 To achieve this objective a research was made on the Scopus base aiming 
to collect the papers describing what has been made on the latest 
aerospace projects, as well as the recent non-aerospace projects. During 
this research, some areas could be pointed as potential sources of ideas, like
the automotive and the aeronautics area. That potential can be explained by
the proximity of some characteristics of both areas, like the complexity of 
the on-board computers for example. The number of semiconductors, 
specially microcontrollers, used on those areas also contributes to incentive 
researches on implant new technologies such as RTOS. The actual tendency 
to develop smaller components and a better use of available space in 
projects of these areas also contributes to the small satellites projects, 
where every inch available should not be wasted due to the reduced space 
craft size.   

 This research returned some very interesting examples of implementations 
over RTOS that can be used as inspiration for small satellites, mostly on 



OBCs. Among these examples we can highlight the unmanned aerial 
vehicles (UAV) systems that has already been implemented on RTOS for a 
considerable time, providing a satisfactory maturity level of the technology. 
Another relevant kind of work to be explored on this paper are those who 
measure the performance of some RTOS on microcontrollers and ARM 
processors, providing the knowledge for helping to decide which kind of OS 
on which kind of hardware is better to be embedded on a small satellite, 
avoiding to repeat the mistakes that has already been made and making 
possible the area to moving forward on the RTOS adoption and optimize the 
usage of these new technologies on small space crafts. 

 After all the research, is possible to make some conclusions about the RTOS
adoption on aerospace projects, based on some examples of succeeded 
missions and positive feedbacks of the implementation, including on small 
satellites. The current state of RTOS usage on small satellites is summarized
helping future missions to achieve their goals. 


