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Development of the Finger-type Wearable Health Screening System 
- A Study on Measurement of Blood Pressure Using the Real Silent and Non-vibration Running

Piezoelectric Air Pump - 
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Jihyoung LEE (Information and Systems Engineering, Graduate School of Engineering) 
Shihori KUSABA (Information and Systems Engineering, Graduate School of Engineering) 
Atsuhiro HARADA (Department of Information and Systems Engineering, Faculty of Information Engineering) 
Takehiro YAMAKOSHI (Information and Systems Engineering, Graduate School of Engineering) 

Abstract 
The piezoelectric air pump is a thin, compact, real silent, non-vibration, and lightweight. In this study, we developed the blood 

pressure (BP) monitoring system, based on the finger volume-oscillometric method, using the piezoelectric air pump. Firstly, 
Pumping characteristics were experimentally investigated. Secondly, the simultaneous BP measurement was performed for one 
healthy male (age: 22 years old) using the electronic sphygmomanometer and the prototype system. A load pressure over 200 
mmHg for BP measurement were achieved with an applied voltage of 15 Vpp and a driving frequency of 23.8 kHz ~ 24.2 kHz. 
The 4.989 mmHg/s pressurizing speed was controllable by the pulse frequency and delay time. Mean blood pressure and systolic 
blood pressure were achievable in the finger photoplethysmogram with the cuff. Future work will focus on improvement of the 
control method for the linear load pressure increasing and the calibration pressure sensor for the high accuracy BP measurement. 
In conclusion, these findings suggest that it is possible to measure BP with real silent and non-vibration using a piezoelectric air 
pump in the finger. 
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Fig. 1. The prototype device using piezoelectric air pump 
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Fig. 3. The variables of pressure of piezoelectric air pump 
by the resonant operating frequency. 
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Fig. 2. The maximum pressure of piezoelectric air pump by the 
resonant operating frequency. 
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Table 1. Result of blood pressure (DBP, MBP, SBP) measured by 

the blood pressure monitor and prototype system. 

 

 
 

DBP 
mmHg  

MBP 
mmHg  

SBP 
mmHg  

 77.0 89.0 121.0 

 82.4 102.1 141.5 

 5.4 13.1 20.5 

 

4  
Pfc: PPGac: 

PPGdc: 
mNPV:  

Fig. 4. Typical recordings measured by prototype system.  
applied finger cuff pressure (Pfc), pulsation signal of PPG (PPGac 

& PPGdc), beat-by-beat mNPV. 
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