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ABSTRACT (NO MORE THAN 500 WORDS:)

Respiratory contains the basic signal of human health, and its monitoring plays an important role in clinical
treatment. In recent years, the combination of radio frequency identification (RFID) sensing technology and
textile materials has provided a new scheme for respiratory monitoring. However, existing textile-based
RFID sensors in the field of respiratory monitoring involve issues such as poor comfort, low flexibility, poor
concealment, and frequent signal interferences. There is an urgent need to develop flexible wireless sensors
with lightweight, miniaturized or even one-dimensional structure, and good reading performance for
monitoring of human respiration. We designed a wireless temperature sensing yarn by the principle of
impedance mismatch between ultra-high frequency (UHF) antenna and RFID chip as well as an
incorporation of miniature thermistor, then the prototype was prepared, the structure was optimized and its
basic sensing performance was evaluated. Additionally, the impact of contextual factors (bending, humidity,
and human body) on the functionality of the sensing yarn integrated into facemasks for respiratory
monitoring was investigated. The findings revealed that the received signal strength indication (RSSI) of the
developed sensing yarn with right helix structure exponentially varied with temperature, showing its good
wireless temperature sensing ability. Further, the contextual factors influenced antenna impedance, resonant
frequency, and radiation capacity of the sensing yarn to some extent, leading to a slight deterioration in its
performance. Nevertheless, it was worth mentioning that these factors had minimal effect on respiratory
monitoring and provided preliminary evidence supporting its precise capability in tracking human
respiration.
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