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Abstract

Advancing human spaceflight requires autonomous health
monitoring when real-time Earth support 1s delayed. This
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System Design describes the engineering methodology for
transforming physiological monitoring objectives into a
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rate, SpO2, respiration, and temperature 1n a self-
contained wearable architecture.

response, and about 40% signal-quality improvement
after motion compensation. The system provides a
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* Existing wearable systems can acquire and transmit
physiological data, but high-risk EVA operations

require local interpretation and alerts when

communication with Earth 1s delayed.
* Objective: design a suit-compatible, MCU-centered
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Figure 2: MCU-centered biomonitoring architecture.

SENSOR PLACEMENT OVERVIEW
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Simulation Validation

* The Google Apps Script interface generated real-time

clinical diagnosis or flight-surgeon evaluation.

Future Work

* Improve sensor packaging for wearable use.
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Selected key physiological parameters: heart rate, SpO-,
respiratory rate, temperature, and motion.
2. Sensor Selection
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Figure 3: Sensor placement concept for suit integration.
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Results and Discussion

Identified wearable sensing methods, including PPG,
infrared temperature sensing, impedance respiration, and
IMU-based motion tracking.

3. Embedded Processing

Used a central MCU concept for data acquisition, signal

* All selected sensors met the prototype target ranges
under simulated and controlled test conditions.

* Temperature and respiration errors were +0.1 C and +1
breath/min, respectively; heart rate and SpO2 showed
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Figure 8: Simulation Alert:
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