
Lumos: An Open-Source Device 
for Wearable Spectroscopy 

Research
Amanda Watson

Link Lab

University of Virginia



Traditional Spectroscopy 



Technical Challenges
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Wearable Spectroscopy
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Lumos Signal
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Experimental Evaluation
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Experimental Evaluation
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Removal of Environment
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Dynamic Environments



Removal of Environment

Off: Environmental Reading
On: Environmental + Lumos Reading
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Battery Life
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7.5 hours 60 hours

Duty Cycling
Limited LEDs/PDs



Form Factor Design
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Applications – Glucose Monitoring
Using Individual LEDs



1.25 Hour Timelapse

Applications – Glucose Monitoring
Using all PDs and LEDs



Conclusion and Future Work
• Lumos is a wearable optical spectrometer that is 

enabling noninvasive biomarker monitoring
• Future Work:
• Optimization of battery life vs sensing fidelity
• Simultaneous sensing of biomarkers

• Applications:

Glucose Monitor Opioid Detection Electrolyte Levels

Hormone Tracking Lactate Levels

Blood Counts

Medication Levels
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