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Agenda

•Introduction: Global effort to define standards for telerobotic operations

•Organization: The CCSDS Telerobotic Operations Working Group

•Approach: Philosophical approach to standards definition

•Structure: Technical approach to standards definition

•Services: Current status of the service catalog

•Conclusion: Invitation to participate
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Robots for Dull, Dirty, and Dangerous Tasks
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Humans and Robots in Partnership
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CCSDS – Scope and Origins 

! CCSDS = The Consultative Committee for Space Data Systems 
! The primary goal of CCSDS is interoperability between 
communications and data systems of space agencies’ vehicles, 
facilities, missions and programs. 

! Of all of the technologies used in spaceflight, standardization of 
communications and data systems brings the most benefit to 
multi-agency interoperability.   

! CCSDS Started in 1982 developing standards at the lower layers of 
the protocol stack.  The CCSDS scope has grown to cover standards 
throughout the entire ISO communications stack, plus other Data 
Systems areas (architecture, archive, security, XML exchange 
formats, etc. 
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The Standard in Space Telerobotic Operations
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•The development and use of telerobotic operations standards can decrease 

the cost and risk of telerobotic technology development and integration 
through earlier and more thorough testing opportunities, and decrease the 
cost of operations through cross-support and elimination of duplication of 
effort.

•The development of the component technologies required to extend human 
presence and capability into space is accelerating rapidly, and there are 
emerging requirements for telerobotics interoperability between 
International civil space agencies.

•A common framework for telerobotic operations would allow diverse robotic 
assets to collaborate on mission goals and realize cost-savings from the 
cross-support provided by participating Agencies.
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MIRA
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Technology Development Applications
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•Object Recognition and Pose 
Estimation

•Fusing vision, tactile and force 
control for manipulation

•Achieving human-like performance 
for piloting vehicles

•Access to extreme terrain in zero-, 
micro- and reduced-gravity

•Grappling and anchoring to 
asteroids and non-cooperating 
objects

•Exceeding human-like dexterous 
manipulation

•Full immersion, telepresence with 
haptic and multi modal sensor 
feedback

•Understanding and expressing 
intent between humans and robots

•Verification of Autonomous Systems

•Supervised autonomy of force/
contact tasks across time delay

•Rendezvous, proximity operations 
and docking in extreme conditions

•Mobile manipulation that is safe for 
working with and near humans
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NASA’s Human Robotics Systems Project
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NASA’s Human Exploration Telerobotics Project
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ESA’s Meteron Project
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Collaborative Analog Field Testing

ESA NASA/CSA

NASA/CSA/ESA
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Telerobotic Operations Service Catalog
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•Manipulation Service

•Sequencer Service

•Frame Store Service

•Asynchronous File Transfer Service

•Access Control Service

•Transfer of Control Service

•Interaction Service

•Imaging Service

•Video Service

•Special Command Service

•Data Product Service

•Discovery Service

•Administrative Service

•Location Service

•Mobility Service

•Configuration Service

•Command Service
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Manipulation, Location, Mobility, Configuration
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Frame Store, Transfer of Control, Discovery
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Imaging, Video
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http://public.ccsds.org
http://public.ccsds.org
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