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TOWARDS NATURAL LANGUAGE ASSISTANTS IN HUMAN SPACEFLIGHT OPERATIONS

Abstract

This paper will present current developments regarding natural language assistants in the domain of
human spaceflight operations. Natural language assistants (NLAs) have the potential of transforming
human spaceflight operations by enhancing mission safety, efficiency, and crew satisfaction. In this con-
text, users could be astronauts or ground personnel, and NLAs, that are already deployed on-board the
International Space Station (ISS), as first tech demos. This paper surveys current developments, focusing
on four systems: CIMON - a spherical robotic assistant developed collaboratively by Airbus and IBM
— is designed to assist astronauts with various tasks using voice interaction and autonomous navigation.
CIMON uses IBM Watson’s artificial intelligence (AI) for natural language processing, allowing it to
understand and respond to voice commands. OCAI (Ops CompAnlon) and METIS (Mars-Exploration
Telemetry-driven Information System), developed at the Columbus control center (Col-CC), within DLR’s
German Space Operations Center (GSOC), are two key initiatives pursuing natural language interaction
with operational data. They using large language models (LLMs), combined with retrieval augmented
generation (RAG), and knowledge graphs (KGs). The first one is called OCAI (Ops CompAnlon), and
is meant to support the flight and ground control team of the ISS-Columbus mission, and was pioneered
by the European Space Operations Center (ESOC). The second one is meant to provide assistance to
on-board crews for deep-space exploration missions, beyond translunar space, and is called METIS (Mars-
Exploration Telemetry-driven Information System). Another system, EZResus, winner of the Canadian
Space Agency’s (CSA) Deep Space Healthcare Challenge, is an Al-powered resuscitation support applica-
tion that provides structured, real-time medical guidance in critical care situations that might arise during
crewed space exploration, thereby offering Al-driven medical support to astronauts. These systems and
their use cases will be introduced, followed by a detailed explanation of the underlying architectures, an
overview of the current state of development, a comparison of their capabilities, and concluding with an
outlook regarding future work. With this study, we aim to increase awareness of current developments
within the human spaceflight operations community, and identify open research to bring these systems to
operational readiness or improve their capabilities.



