
76th International Astronautical Congress 2025

IAF HUMAN SPACEFLIGHT SYMPOSIUM (B3)
Advancements in Human Space Habitation for Orbital, Transit, and Surface Environments (3)

Author: Ms. Anna Voelker
United States

Ms. Caitlin O’Brien
The Ohio State University, United States

Mrs. Sheila Xu
United States

Mr. Nicholas Florio
Lunar Outpost Inc., United States

ASTROACCESS: ENHANCING SPACE HABITATS THROUGH ACCESSIBLE DESIGN AND
ZERO-GRAVITY RESEARCH

Abstract

AstroAccess is a non-profit initiative dedicated to improving access to and safety in space. Since 2021,
AstroAccess has participated in eight zero-gravity parabolic flights, four analog astronaut missions, and
collaborated with numerous industry partners, including consulting with Blue Origin on space accessibility
for the New Shepard team.

AstroAccess’ zero-gravity flights demonstrate accessibility developments and technologies designed
and tested for use in space by disabled researchers, whose lived experiences provide unique insights on
adapting to different environments. This program focuses on the introduction of Universal Design to space
architecture, operating under the primary principle that by designing for the widest use cases possible,
space systems can be made safer and more efficient for everyone. AstroAccess Ambassadors are an
international community of disabled researchers who are competitively selected to perform microgravity
demonstrations. These tasks focus on disability-specific observations and investigate how intentional
vehicle design and procedure modifications can improve not only accessibility but astronaut comfort and
experience as a whole. Each solution is multi-sensory, providing enhanced safety and system redundancy
for astronauts without disabilities (e.g. use of tactile navigation to find emergency equipment in the event
the lights go out, or there is a fire / smoke aboard a space station, benefiting all users). This introduces
accessible design not as a risk but rather a form of risk mitigation for the next generation of space vessels.

This session will share findings from past AstroAccess flights and the technologies tested onboard,
including a lighting system for signaling upcoming changes in gravity through non-auditory means, sign
language comprehension tests in microgravity, five-point harness drills for blind and mobility ambassadors
to demonstrate independently getting in and out of a simulated suborbital spaceflight seat, wearable an-
choring experiments for leg-free station-keeping, and many more. This session will also showcase essential
accessibility considerations for future space stations and share best practices on inclusive space habitat
design, calling for a change in industry standards.

Participants will gain a novel perspective on space accessibility and universal design as key ingredients
of a sustainable space industry. By understanding and implementing accessible design, the space industry
can welcome the talent, skills, and perspectives of one billion Earthians with disabilities, and in doing so
address the industry’s persistent labor shortage. Breaking down these barriers will enrich space research
and drive innovation, on earth and beyond it. Outer space is not just humanity’s future: it is a call to
rethink life on earth today.
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