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NOVEL WAYS TO USE THE INTERNATIONAL SPACE STATION AS AN EXPLORATION
ANALOG: INTERNATIONAL PROGRESS IN PLANNING “ISS4MARS”

Abstract

In October 2020, International Space Station (ISS) International Partner Agencies held a set of in-
ternational workshops to solicit and develop creative and forward-looking ideas for using the ISS as an
analog for preparation for Mars missions during its 3rd decade of operations. The workshops brought
together participants from nine international space agencies or organizations, with stakeholders consist-
ing of research managers, discipline experts, technology developers, flight physicians, flight operators,
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and astronauts. Breakout meetings and brainstorming sessions were conducted focusing on the following
topics: Critical hazards and countermeasures for the transit to Mars; gravity transitions and early surface
operations; environmental control and life support systems; food systems; human microbiome, microbial
monitoring, and planetary protection; medical operations for Mars missions; isolation and confinement;
autonomous systems and crew-centered autonomy; and communications delay effects on operations.

In many cases the scenarios and approaches identified were compelling but challenging to implement
under the current utilization structure used to manage use of the ISS for experiments. Following the series
of workshops, a team of utilization leaders across the ISS partnership worked to compile the workshop
recommendations and extract a set of use-cases with their prerequisites and constraints. The work consid-
ered the following aspects: what can be effectively done on ISS, which new technologies, approaches and
scenarios are feasible, what alternatives could be considered, and what steps should be taken to enable
integrated testing and future use of ISS as an analog for Mars missions. The final report was produced
and presented to the participants in April 2021. The report was published so that it could be considered
in each agency’s strategic planning processes.

This paper will cover the process of international assessment in detail and how this process has
influenced and broadened the vision of ISS utilization beyond single experiments to integrated testing
for future Mars missions. This approach to international collaboration informs both the next decade of
international exploration research on the ISS and advancement of its utilization as an analog for deep
space missions. For many of the participating partners, it also helps to frame the strategy for human
research in Artemis as we begin planning for human missions to the moon. We will conclude with a
summary of the progress on the actions in the reports and the additional implementation discussions that
have occurred across the ISS partnership.
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