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Abstract

Psychological resilience is essential for individuals deployed in isolated, confined, and extreme (ICE)
environments. Prolonged exposure to isolation, harsh climatic conditions, and operational monotony is
frequently associated with increased stress, anxiety, and reduced cognitive performance. Conventional
mental health support is often difficult to implement due to logistical constraints, limited resources, and
lack of personal space. This project introduces an innovative system that combines Virtual Reality (VR)
with psychophysiological feedback to provide individuals stationed in ICE environments with a new tool
aimed at enhancing mental health and emotional wellbeing via self-regulation. Although conducting
human-centered research in ICE settings is essential, it remains highly complex. Antarctic research
stations are suitable analog environments for evaluating new technologies with potential applications in
other extreme and remote domains.

This research, carried out at an Antarctic research base, pursued two objectives. First, it assessed the
technical feasibility of deploying VR headsets, physiological sensors, and network availability. Second, it
involved a preliminary human study to examine physiological responses to different VR stimuli and to
evaluate the system’s usability and user perceptions. In addition, a baseline study was conducted with
participants without prior Antarctic experience to enable comparative analysis.

The technical feasibility was confirmed, as both the VR headset and physiological sensors operated reli-
ably. However, low temperatures negatively affected battery performance, making long-term management
of replaceable batteries challenging. In addition, fluctuations in electrical supply resulted in power flick-
ering that temporarily disrupted the wireless network. Although internet connectivity through satellites
drastically improved overall availability, high latency limits the performance of certain applications.

The system elicited distinct physiological responses based on different VR experiences, specifically



reflecting states of excitement and relaxation; and no significant group differences were observed in physi-
ological feedback patterns. Participants reported high levels of enjoyment and low incidence of cybersick-
ness. However, differences emerged in perceived usability: participants without prior Antarctic experience
tended to view the system purely as entertainment, whereas those with Antarctic experience perceived it
as a useful tool to escape and mitigate routine and monotony.

Post-experiment semi-structured interviews revealed differences between military and civilians, regard-
less of prior Antarctic experience. Against expectations, military personnel emphasized the importance
of using VR systems to improve team cohesion during long-term missions, rather than employing tandem
VR applications to mitigate family separation.

These findings suggest the need for early codesign sessions with the crew to better tailor the VR
system for long-term missions in ICE environments.



