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Exploration space missions will require that space crews manage tasks more autonomously than in current operations,
although they will continue to be part of the multi-team system (MTS) comprised of members in space and on the
ground. The overall goal of the proposed research is to develop countermeasures that will enhance the ability of MTS
members to maintain effective team performance and manage autonomous operations during Long Duration Exploration
Missions (LDEMs). We will use NASA Life Sciences Data Archive (LSDA) data collected in space analogs and the
International Space Station (ISS) to develop models of the individual- and team-level relationships between crew
autonomy, emergent states, and team performance. Additionally, several simulations will be conducted in space analogs
to assess the impact of different autonomy implementations on MTS performance in long-duration missions. Data from
this study will be used to refine the individual- and team-level models, and to create a MTS-level model of the
autonomy-performance relationship. Our approach is comprehensive in that we will examine different implementations
and levels of autonomy, experience with interdependent and autonomous operations, individual and team process
variables as well as varying task constraints. A set of products to support space and mission control teams during
long-duration exploration missions will be delivered. These include: a validated model of factors related to team
autonomy and team performance in LDEMs; recommendations for how team autonomy should be managed within a
MTS during LDEMs, including countermeasures to mitigate potential negative effects; and recommendations for future
research on autonomous team functioning.

Multiteam collaboration is not a unique feature of spaceflight operations but common to many organizations, as is the
question of how best to implement task autonomy within a multiteam system. We therefore expect that our research
findings not only generalize to other isolated and confined extreme (ICE) environments, such as Antarctica, but also
apply to any organization that require the collaboration by different work units.

We are currently completing the definition phase for this research. In August, 2016, we met with NASA Johnson Space
Center (JSC) scientists to discuss the parameters of the definition phase for our project. We were asked to demonstrate
the availability of sufficient data from the Life Sciences Data Archive to support our modeling effort planned for Phase
1; to specify required characteristics of Human Exploration Research Analog (HERA) missions, in particular
concerning the duration and number of missions, experimental manipulations and measurements; to describe how our
deliverables will complement and inform existing NASA performance models and training approaches. Subsequently
we had several meetings with LSDA managers to identify data sets suitable for our statistical modeling efforts. We have
submitted the required material and data request forms to the LSDA and the Lifetime Surveillance of Astronaut Health
(LSAH) Board for approval. The definition phase also involved discussions with representatives of the NASA Flight
Analogs Group to specify how our research needs can be met by space analog missions conducted in the HERA facility.
As a result of these discussions we submitted an addendum to our proposal addressing the issues raised during our
meetings with NASA officials. We expect to transition out of the definition phase by mid- to end of May.
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