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Smart Clothing for Respiratory Monitoring Based on Flexible Sensor

XU Jun'?,  WEN Yuhang', LI Yitong', HE Tianhong', ZHANG Cheng’
(1. School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China;2. School of Electronics and
Information Engineering, Tiangong University , Tianjin 300387, China)

Abstract: To avoid influencing the normal monitoring of smart clothing and to achieve the purpose of making the clothing
washable, an analysis was carried out on the existing smart respiratory monitoring clothing, and a detachable and wearable
respiratory monitoring belt T-shirt was designed. Through the girth difference test, the most suitable body part for
respiratory monitoring was determined, and the detachable intelligent respiratory monitoring belt was designed for the
clothing. Meanwhile, the seamless sewing process was employed to stitch the clothing, enhancing its comfort. The respira-
tory waveform and respiratory frequency of the intelligent respiratory monitoring clothing were evaluated and tested, and
compared and verified with two commercial sensors. The results indicate that the consistency of the monitoring results
between this smart clothing and the commercial sensors exceeded 0. 85, and the monitoring accuracy of respiratory
frequency was as high as 80% , meeting the commercial respiratory monitoring standards and enabling highly accurate
real-time monitoring of peoples daily respiratory status.
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Fig. 1 Principle diagram of thoracic and abdominal

changes in human respiratory movement
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Fig.2 Abdominal partitions of the human body
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Fig.4 Schematic diagram of smart T-shirt
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Fig.5 Physical drawing of intelligent clothing
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Tab.2 Size information of the five volunteers
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Fig. 6 Normalized respiratory signal plots from two

sensors for five volunteers
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Fig.7 Bland-Altman consistency test of respiratory monitoring smart garments with respiratory monitoring masks
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