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Abstract

Analogue astronaut missions emerge as pivotal platforms, offering indispensable insights into the
challenges of human space exploration while being cost-effective and accessible alternatives to actual
missions. Despite their significance, the hardware and systems available for analogue missions remain
constrained by low affordability and reliability.

The development of the ICEE Suit (I-S1) marks a significant improvement for the quality and re-
search opportunities for the analogue astronaut missions, aiming to mitigate the inherent limitations of
current analogue space suits, notably in terms of cost-efficiency and fidelity to real-space environments.
Leveraging cutting-edge technologies and adhering to a New Space framework employing standard off-the-
shelf components, the I-S1 promises to substantially reduce production costs while ensuring the integrity
of simulation experiences. The integration of 3D-printed components enables swift repairs and tailored
modifications, enhancing the suit’s robustness and adaptability.

A fundamental principle of the I-S1 design is its dedication to inclusivity, accommodating diverse
anthropometric profiles and mitigating health risks associated with space exploration. Adhering to the
NASA 3000 standard, the suit prioritises gender inclusivity and caters to astronauts of varied physiques
and abilities, thereby fostering inclusivity in space exploration initiatives.

The I-S1 is integrated with state-of-the-art technologies that transcend conventional analogue suit
functionalities. These include a custom Augmented Reality (AR) Heads-In Display (HID) for procedural
guidance and real-time video-communication with Mission Control (MC), an integrated exoskeleton for
enhanced mobility, a biometric undergarment for comprehensive health monitoring, improved light sys-
tems for operational support, and a sophisticated anti-fog mechanism, which is a well-known problem for
space suit design. Additionally, it features advanced long-range communication systems creating a mesh
network that even allows for subsurface communications inside lava tubes. The I-S1 will be partially
pressurised for CHILL-ICE III and intended for complete pressurisation in future iterations, facilitating
testing in buoyancy pools.

Developed in collaboration with ESA BIC CZ, the I-S1 is aimed for product release by Q2 this year,
marking a critical milestone in its journey towards operationalisation for future missions. The I-S1 will
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undergo rigorous field testing (up to TRL 6) during the ICEE.Space analogue astronaut mission CHILL-
ICE III in the volcanic terrains of Iceland (August 2024). Beyond its utilisation in analogue missions, the
I-S1 serves as a tool for promoting STEM education. In synthesis, the I-S1 aims to a paradigm shift in
analogue space suit design, redefine simulation mission standards and advance human exploration towards
new frontiers beyond Earth’s confines.
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