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Introduction:  A sustainable lunar presence re-

quires robotic and autonomous space systems to 
perform tasks ranging from in-situ resource utiliza-
tion, excavation and construction, inspection and 
repair, and power generation and distribution.  
Common to these systems is the need for a robust 
flight-quality software that is certifiable to mission 
and safety assurance standards. Although such 
software frameworks like Core Flight System [1] 
exist for spacecraft, there currently does not exist 
a comparable space-quality software framework 
designed for robotic and autonomous space sys-
tem.    

Space Robot Operating System.  Blue Origin, 
in collaboration with NASA, is leading the technical 
maturation of Space Robot Operating System 
(Space ROS), a space-quality software framework 
designed specifically for autonomous and robotic 
space systems and missions.  Space ROS soft-
ware includes communication middleware, core 
software packages and application software pack-
ages that enable autonomous and robotic lunar 
systems to reliably execute their tasks.   Applica-
tion packages provide the operational functionality 
critical to lunar operations, and include robotic ma-
nipulation, mobility, autonomy and collaboration 
software kits.  Space ROS will also define an agent 
communication language and space ontology that 
allows robotic space systems share information, 
allocate task, and form coalitions.   

Space ROS is predicated on open-source ROS 
[2] and therefore inherits many of its useful quali-
ties.  Users of ROS, which comprises the bulk of 
roboticists, will find Space ROS readily adoptable.  
Its modularity and reusable packages will enable 
rapid software development, and an estimated 
40% reduction in develop costs [3]. When re-
leased, the Space ROS open-source repositories 
will be hosted in GitHub, and therefore accessible 
to lunar roboticists and the space community 
worldwide.   

There is precedent using ROS in space robotic 
experiments and missions, including Astrobee, Ro-
botnaut and Valkyrie.  The upcoming VIPER ) Vol-
atiles Investigating Polar Exploration Rover) mis-
sion is employing ROS on its ground node [4]. 
ROS, however, is not flight-quality software and is 
limited in its use on the lunar surface and other 
space missions. We are therefore taking special 
care to ensure the Space ROS software that lunar 

robotic and autonomous systems employ is flight-
qualifiable. For instance, we are designing Space 
ROS to subscribe to strict memory management 
criteria, to be real-time and deterministic, and to be 
compatible with the processing platforms expected 
in robotic space systems.   

Furthermore, the Space ROS team is defining 
a quality policy and code compliance rules to which 
Space ROS software will subscribe. The policy 
aligns to existing flight software standards includ-
ing NPR 7150.2 [5]. And we are developing a con-
tinuous integration infrastructure and a suite of au-
tomated tools that enforces code quality by check-
ing Space ROS software for compliance.  The in-
frastructure detects and tracks non-compliance in 
an accessible database to allow an open commu-
nity of software developers to contribute to the 
technical maturation of Space ROS.  Moreover, the 
Space ROS continuous integration infrastructure 
catalogues software pedigree, artifacts and docu-
mentation to support the upstream qualification of 
a robotic mission’s software.  

Space ROS is a paradigm shift in how robotic 
flight software is maturated and maintained. Ra-
ther than customizing software per mission, Space 
ROS provides accessibility and reuse of quality 
software, continuous integration for persistent soft-
ware maturation and maintenance, and an open-
community of contributors and users.  Our intent is 
that Space ROS will become the de facto software 
standard for robotic and autonomous systems on 
the moon, and beyond.   
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