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Wearable health monitoring body area network system based on
piezoelectric film sensors

XIN Yi, GUO Chao, LING Zhenbao, TIAN Hongying, LI Xiang, DAI Qiang
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130061, China)

Abstract; In order to achieve the continuous and dynamic monitoring of physiological signals, such as the pulse wave, the respiratory wave
and the blood pressure, a wearable health monitoring body area network system based on piezoelectric film sensors was made. Using the sensors
attached into the stretchy fabric ( For example, belt and wristband ) , the system can receive physiological signals such as pulse wave and respiratory
wave. A condition recognition algorithm was proposed to distinguish conditions such as lying, standing, sitting, walking, running and sleeping by
analyzing the geometric features of the respiratory signals received from piezoelectric film sensors. Taking advantage of the relationships between
pulse wave translation time and blood pressure to calculate diastolic blood pressure and systolic blood pressure of user, the pressure-free blood
pressure measurement was achieved. The nodes communicated with each other through Bluetooth. The data were displayed on the wearable display
devices and mobile devices. The system realized continuous and dynamic monitoring of physiological signals, such as the pulse wave, the
respiratory wave, the blood pressure.
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Fig.1 System structure of wearable health monitoring

body area network system based on PVDF
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Fig.2 Charge amplifier circuit
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Fig. 6  Block diagram of wearable health monitoring

body area network system based on PVDF
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Fig.7 Chest and stomach breathing curves of user
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Fig.8 Flow chart of algorithm for condition recognition
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Tab.1 Comparison with the test results
between DBP and DBP,
.. PTT/  DBP/ DBP/ #iifif%/ bR/
‘?‘
s mmHg  mmHg  mmHg mmHg
1 .0126 78.96 77 1.96
2 .0127 78.81 77 1.81
3 .013 4  74.17 77 2.83
4 .0121  79.08 77 2.08
5 .0152  76.09 77 0.91
1.70
6 .0129 78.51 77 1.51
7 .0129 78.51 77 1.51
8 .0127 78.63 77 1.63
9 .0128 78.56 77 1. 56
10 L0151 75.75 77 1.25
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8 0.0127 127.77 128 0.23
9 0.0128 128.97 128 0.97

10 0.0151 125.29 128 2.71
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Fig. 10 Bland-Altman analysis of DBP between the
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