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Outline

• Introduction

• Seatbelt-embroidered metamaterials

• Embroidered metamaterial design

• Experimental results

• Conclusion
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In-vehicle vital sign monitoring

C. Schwarz, et al. in Proc. IEEE Radar Conf., May 2021

Yang, C., et al. IEEE J Sel Area Comm 39, 500–512 (2021).

• Fatigue, asthma, stoke
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Seatbelt-embroidered metamaterials

• Sensor integration
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Embroidered metamaterial design

• Schematics of the metamaterials
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Embroidered metamaterial design

• Sensing mechanism and system design
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Embroidered metamaterial design

• Simulated transmission spectra and phase differences
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Experimental results

• Experimental setup inside a vehicle
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Experimental results

• Example time-domain waveforms of the sensor outputs
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Experimental results

• Extracted respiratory rate and heart rate
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Conclusion

• Embroidered metamaterial for in-vehicle physiological monitoring

• Seamlessly integrated into seatbelts 

• Unobtrusive and continuous tracking of respiration and heartbeat

• Experiments in real driving environments


