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CHALLENGE: Remote Collaboration 
within a Multi-Team System



CHALLENGE: Remote Collaboration and Decision Making in a 
Multi-Team System (MTS) during Long Duration Space Missions

• Communication will be delayed

• Crews need to be autonomous – but -

• Crews expected to collaborate with ground
• How to support shared knowledge and teamwork among members of the space/ground MTS?

• How to facilitate decision making for expert crewmembers?



Need to examine issues from MTS perspective



• Three concerns for asynchronous communication (3Ts)
• Timing
• Thread
• Transmission efficiency

• Procedural support – Communication Protocol
• Technological support – Braided Communications

Our Approach – 1. Support for Asynchronous Communication



Crew Member of NEEMO 16:
“We looked at the voice loops, we looked at the text loops that 
occurred during these scenarios, and we saw afterwards that it was 
broken ten ways to Sunday. We were talking past each other; we were 
taking one response to mean, to be a response to a totally different 
question, you know, it was incredibly broken, and you could only see it 
when you took the time to really analyze it afterwards.”  (quoted by 
Palinkas, 2013)





• Examine how crew autonomy impacts the functioning of the crew/MCC multiteam system
- MTS members’ shared knowledge, collaboration, cohesion, communication and 

mission performance
- Impact of autonomy on perceptions of MTS and interactions with MCC

• What are leverage points for facilitators and countermeasures

Our Approach – 2. Key Components of Autonomous Systems



• Effective Communication
• Information sharing – structure and organization of information for situation assessment

• Effective Collaboration between space/ground experts
• Effective Decision Making 

Both research projects support NDM in space
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