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Abstract

For the reduction of common-mode noise level in Indirect-contact ECG (IDC-ECG) measurement, a driven-right-leg grounding
method was applied to the IDC-ECG. Because the IDC-ECG does not require any direct contact between the electrodes and the
human skin. it is adequate for un—constraining long-term ECG measurement at home and its various applications are now under
development. However, larger 60 Hz noise induced by power line appears in IDC-ECG than in conventional ECG, that is a
restricion of IDC-ECG application. In this study, the drven-right-leg ground which has been used in conventional
direct-contact ECG, was adapted to the IDC-ECG measurement, by feedback of the inversion of amplified common-mode noise
to the body through the conductive textile laid on the chair seat. By this study, indirect-contact driven-right-leg ground was
developed and it was shown to work stably. It was shown that the level of 60Hz power line noise was reduced to about -40
dB when the driven-right-leg gain was 1000. This study shows that we can extend the upper limit of the frequency band of
IDC-ECG to 100Hz from 30Hz which is conventional upper limit in IDC-ECG, and we can raise the ground impedance between
the body and conductive textile. So it is expected that the application area of the IDC-ECG will be extended by the results of
this study.
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Fig. 3. Block diagram of IDC-ECG including
capacitive coupling to power line
pAmp: preamplifier embedded in the active
electrode,
Zg1, Zg2: electrode impedance,
Za1, Zaz: input impedance of preamp,
Zn: impedance (capacitance) between the body and
the power line,
Zg' impedance between the body and ground,
Ve: body potential,
Vn: power line voltage.
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(d) Driven-right-leg ground (Gz=1000)
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