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effective but bulky and resource-intensive for long-duration missions. Interviews Figure 2. Instron Compression Test conditions Astro-Ring saves and remembers settings and
with astronauts emphasized that variability and enjoyment are critical for rrstaten

data for each player with easily accessible and T
adherence. While ARED offers versatility, the flywheel on Artemis 1s more intuitive settings. The Ul has been tested and \
limited. This guided our design: addressing the lack of “fun” in confined,
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long-term environments. Our solution 1s very lightweight, engaging, and targets to be casy to use and learn, creating a stress-frec [ EGER——
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. . and fun environment for focused exercise. Human Factors Testing
the flywheel’s eccentric loading for

maintaining and improving muscle power
and hypertrophy [10], [11]. By enhancing
core stability, flexibility, and enabling
low-intensity rehabilitation, the device
complements primary countermeasures
while increasing motivation through
gamification, ultimately improving
performance and productivity In space
alongside regular Flywheel use [12], [13].

FUTURE CONSIDERATIONS

Rethinking the core material 1s a consideration as fiberglass i1s a difficult
material to contain when fragmented, turning into a respiratory hazard and skin
irritant. While two to three times more expensive, a steel core 1s better suited for
spacecraft environments. Steel also allows cores to be stacked on eachother to
increase the total resistive force of the ring allowing for more versatility 1n
exercise selection. In addition, the applicability of the controller to computer
games makes for endless gamification options. The accelerometer and pushbutton
can be used for other games, like Pac-Man, Galaga, and more, which only needs
to be 1nstalled on a computer for limitless applications aboard Artemis craft.
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PROJECT SUMMARY

The Astro-Ring 1s a Pilates-inspired resistive device that combines exercise
and 1nteractive gameplay to counter microgravity-induced deconditioning.
Integrated force sensors and a microcontroller track compression, force, and
repetitions 1n real time, with onboard storage and USB transfer, all housed 1n a
compact handle for portability.
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Figure 5. Astro-Ring Handle Electronics Figure 6. Astro-Ring Handle Controls
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