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Implementation and Evaluation of Chair-type ECG Monitoring System using
Unconstraint Electrode
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ABSTRACT

In this study, we implemented an unconstraint ECG monitoring system on a chair. Nowadays, modern people spend most of their
time sitting on the chair. Therefore, it is necessary to have an unconstraint ECG monitoring system that can be used for a long time.
The implemented system can perform measurement even with clothes on and it has great advantage on motion artifacts. A pair of
unconstraint electrodes are placed on the back of the chair. Amplifier and filters are designed to remove motion artifacts, The
baseline noise and power line noise are filtered and very low level of bio-signal is amplified to give a final measurement. Control
unit and wireless transmission unit are implemented. Analog signal is converted into digital signal and transmits biological signal to the
PC and the smart phone. Therefore continuous ECG monitoring in daily life is made possible. A comparison experiment between Ag /
AgCl electrode and unconstraint electrode is conducted to evaluate the performance of the implemented system. As a result, we
confirm our unconstraint system can be used for daily life ECG monitoring.
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(a) internal circuit of unconstraint electrode
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Fig .1. Unconstraint electrode(PS25255)
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Table 1. Electrical characteristics of unconstraint

electrode

Characteristics Value Unit
Supply voltage +24 7 55 %
Supply current 1.4 mA
Effective input resistance 20 GQ
Effective input capacitance 15 pF
Voltage Gain 10 Av
Coupling capacitance 250 pF
Lower -3dB point 0.20 Hz
Upper —-3dB point 20.0 kHz
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Table 2. Characteristics of unconstraint ECG
measurement circuit

Specific Value
CMRR 110 dB
Gain x 100
LPF 35 Hz
HPF 0.05 Hz

Twin-T Notch
Filter 60 Hz
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Table 3. Characteristics of wireless communication module

Model HC-06 WIFI-RS232C | Unit
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