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Task Description:

HI-SEAS (Hawaii Space Exploration Analog and Simulation) is a habitat on an isolated Mars-like site on the Mauna
Loa side of the saddle area on the Big Island of Hawaii at approximately 8200 feet above sea level. HI-SEAS is unique,
in addition to its setting in a distinctive analog environment, as: - we select the crew to meet our research needs (in
serendipitous analogs, such as Antarctic stations, crew selection criteria are not controlled by researchers); - the
conditions (habitat, mission, communications, etc.) are explicitly designed to be similar to those of a planetary
exploration mission; - the site is accessible year round, allowing longer duration isolated and confined environment
studies than at other locations; - the Mars-like environment offers the potential for analog tasks, such as geological field
work by human explorers and/or robots. The ability to select crew members to meet research needs and isolate them in a
managed simulation performing under specific mission profiles makes HI-SEAS ideal for detailed studies in space-flight
crew dynamics, behaviors, roles, and performance, especially for long-duration missions. To take advantage of this
capability, the research in this proposal addresses the Integrated Research Plan (IRP) Gap Team1: “We need to
understand the key threats, indicators, and life cycle of the team for autonomous, long duration and/or distance
exploration missions.” In particular, we will conduct a ground-based investigation to measure and track the factors
expected to have significant impacts on team function and performance, and assess that impact, over three
high-autonomy missions of differing durations (four, eight, and twelve months). During crew selection for each mission
we will measure participants’ cognitive capacities, communication skills, preferred communication strategies,
interpersonal strategies, coping strategies, mission and crew role specific knowledge, and planning and collaborative
problem solving ability. During the missions we will monitor crew communication, communication strategies, crew
coping strategies, crew work load and job sharing, and conflict resolution and conflict management, as well as taking
several measures of crew performance. Finally, we will examine how each of the factors affects crew performance
during the missions. Our goals are: 1. To measure key factors that may contribute to crew function and performance
over three high-autonomy missions of varying length. 2. To assess the impact of these factors on crew function and
performance. 3. To assess the relative impact of these factors for different duration missions. 4. To suggest potential
countermeasures (e.g., crew selection strategies) and interventions (e.g., responses to deteriorating crew cohesion) to
maximize crew function and performance. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:
The ability to track team cohesion, process, and performance could benefit other teams in long-duration isolated and
confined environments (e.g., military deployments, Antarctic winter-over crews). 
  

Task Progress:

We have conducted five long-duration analog missions at HI-SEAS (two 4-months, two 8-months, and one 12-months in
length), three under this grant. The third of the missions covered by this grant was twelve months in duration and
finished in August 2016. 
Nine sub-studies were completed: 

- Development of an Objective Behavioral Assay of Cohesion to Enhance Composition, Task Performance, and
Psychosocial Adaptation in Long-Term Work Groups (Roma) 

- Consideration of Conflict Management Approach Behaviors as Possible Indicators of Cohesion Decrements in Teams
Operating in Isolated, Confined Extreme Environments over Long Duration (Bedwell) 

- Measuring, Monitoring, and Regulating Teamwork for Long Duration Missions (Kozlowski) 

- AD-ASTRA (Automated Detection of Attitudes and States through Transaction Recordings Analysis) at HI-SEAS
(Wu) 

- ANSIBLE (A Network of Social Interactions for Bilateral Life Enhancement) at HI-SEAS (Wu and Schmer-Galunder) 

- HI-SEAS Geology Tasks Crew Performance Analysis (Shiro) 

- Autonomous Stress Management and Resilience Training for Optimal Performance (SMART-OP): HI-SEAS
Implementation (Rose) 

- Autonomous Behavior Health Countermeasures for Spaceflight: Evaluation at HI-SEAS (Buckey) 

- Cognitive Performance in Long-Duration Mars Simulations at HI-SEAS (Bassner) 

The three missions covered by this grant added up to 24 months of analog mission operations, collecting data under the
above nine core sub-studies (as well as additional opportunistic research not reported here). We are still in the process of
analyzing data within sub-studies, and integrating results across them. 
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