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Research progress in flexible humidity sensors

JIA Zhengwei
(Beijing Institute of Mechanical Equipment, Beijing 100006, China)

Abstract: To advance the research and application of core sensing units in intelligent wearable devices—flexible humidity

sensors, this study focuses on analyzing the design strategies of various flexible materials, such as polymer-

based materials, paper—based materials, textile—based materials, and yarn—based materials. It also explores how

manufacturing techniques like wet spinning, impregnation, spraying, inkjet printing, printing, folding, sewing,

embroidery, and weaving can enhance the sensitivity and response speed of sensors. Additionally, the study sys-

tematically reviews the application progress of flexible humidity sensors in areas such as respiration monitoring,

sweat monitoring,, wound monitoring, and motion monitoring. It highlights that future research should concentrate

on the integration of multifunctional heterogeneity, the fusion of self—powered technology, and the optimization

of biocompatibility. Moreover, it emphasizes the need to combine artificial intelligence algorithms to achieve data—

driven intelligent perception, thereby promoting the in—depth application of flexible humidity sensors in person-

alized medical care and intelligent sports equipment.
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Fig.1 Schematic diagram illustrating working principles of
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