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As extremely important physiological indicators, respiratory signals can often reflect or predict the depth and urgency of various
diseases.  However,  designing  a  wearable  respiratory  monitoring  system  with  convenience,  excellent  durability,  and  high
precision  is  still  an  urgent  challenge.  Here,  we  designed  an  easy-fabricate,  lightweight,  and  badge  reel-like  retractable  self-
powered sensor  (RSPS) with high precision,  sensitivity,  and durability  for  continuous detection of  important  indicators such as
respiratory  rate,  apnea,  and  respiratory  ventilation.  By  using  three  groups  of  interdigital  electrode  structures  with  phase
differences,  combined  with  flexible  printed  circuit  boards  (FPCBs)  processing  technology,  a  miniature  rotating  thin-film
triboelectric  nanogenerator  (RTF-TENG)  was  developed.  Based  on  discrete  sensing  technology,  the  RSPS  has  a  sensing
resolution  of  0.13  mm,  sensitivity  of  7  P·mm−1,  and  durability  more  than  1  million  stretching  cycles,  with  low  hysteresis  and
excellent  anti-environmental  interference  ability.  Additionally,  to  demonstrate  its  wearability,  real-time,  and  convenience  of
respiratory  monitoring,  a  multifunctional  wearable  respiratory  monitoring  system  (MWRMS)  was  designed.  The  MWRMS
demonstrated  in  this  study  is  expected  to  provide  a  new  and  practical  strategy  and  technology  for  daily  human  respiratory
monitoring and clinical diagnosis.
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 2.1    The concept, structure, and working principle of the
sensing system

 2.2    The  working  principle  and  output  performance  of
RSPS
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 2.3    RSPS as a digital and vector sensor
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 2.4    Characterizations of respiratory parameters

 2.5    Multifunctional  wearable  respiratory  monitoring
system
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 4.1    Fabrications  of  RTF-TENG,  RSPS,  and  respiratory
monitoring belt

 4.2    Software and simulation

 4.3    Characterization and measurement
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 4.4    Respiratory monitoring system
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