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DESIGNING IMMERSIVE BIOPHILIC EXPERIENCES TO SUPPORT MOTIVATION AND
RESILIENCE IN EXTENDED CONFINEMENT: LESSONS FROM HUMAN SPACEFLIGHT AND

ANALOGUE ENVIRONMENTS

Abstract

As human spaceflight extends beyond low Earth orbit, sustaining psychological resilience within con-
fined space emerges as a technological and human-centred design challenge. Prolonged missions expose
astronauts to environmental monotony, sensory deprivation and limited physical activity, contributing to
apathy, anxiety and declining motivation over time. While countermeasures exist, such as exercise equip-
ment and digital distractions, few interventions use immersive technologies and embodied movement to
holistically support wellbeing under confinement. Virtual reality (VR) offers new potential for experien-
tial stimulation in restricted spaces; yet its integration with biophilic and multisensory design remains
unexplored in both spaceflight and other confined contexts on Earth.

This research adopts a human-centred, research-through-design approach to explore immersive, multi-
sensory environments that respond to individual preferences and motivational profiles. A mixed-methods
approach was employed, including semi-structured interviews with individuals familiar with different con-
finement contexts, participatory co-design workshops and thematic analysis of qualitative data. Reflective
design practice and expert feedback sessions guided iterative prototyping and evaluation of the final in-
tervention.

The proposed intervention offers adaptive personalisation, balancing challenge and engaging immer-
sion through VR. Dynamic natural landscapes and responsive spatial aesthetics augment environmental
variability within the spacecraft. Movement-based modes transform resistance training and stationary
exercise into exploratory journeys, such as climbing mountainous terrains or rowing through evolving
ecosystems, while gamified progression systems enhance agency. Complementary relaxation modes inte-
grate softened visual atmospheres, layered soundscapes and olfactory cues to support psychological relief,
accounting for altered sensory perception in space.

This project advances multisensory design strategies for confined environments, demonstrating how
artistic practice, immersive technology and human-centred design can reframe isolation from an oper-
ational constraint into an experiential design opportunity. By bridging human spaceflight and other
analogue settings, the research proposes a transferable framework for enhancing motivation, resilience
and embodied engagement in extreme environments, on Earth and in future space habitats.

1

Paper ID: 107520
student


