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A Study on Measurement of Capacitive Electrode Motion Artifact
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Abstract: The indirect-contact bio-electric measurements using capacitive electrodes show large motion artifacts
in comparison with conventional direct-contact measurements. It is necessary to measure the motion artifacts quan-
titatively, for the researches of reducing the motion artifacts. In this study, a device for quantitative measurement
of motion artifacts was built. Using the device, an electrode was rubbed against some cloth(cotton) and the voltage
variation of the electrode was measured as motion artifact in several environmental conditions(temperature and rel-
ative humidity). The measured waveforms agreed with that expected by the triboelectricity and the prior obser-
vations of the motion artifacts. Therefore, the results demonstrated the usability of the measurement system built
in this study. The measurement system will be a great contribution to future research for reducing motion artifact.
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Fig. 1. Principle of triboelectricity. Electric charge distributions before the electrode movement (a) and immediately after
the electrode movement (b).
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Fig. 2. Configuration of motion artifact measurement system.
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Fig. 3. Electric connection diagram of motion artifact mea-
surement system.
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Fig. 4. Results of motion artifact measurement at 21°C and
relative humidity 40%. (a) Graph of whole measurement
period(60s). (b) Detailed graph of 1s period.
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Fig. 5. Results of motion artifact measurement at 21°C and relative humidity 40%. (a) Graph of whole measurement
period(60s). (b) Detailed graph of 1s period.
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Fig. 6. Results of motion artifact measurement at 21°C and relative humidity 40%. (a) Graph of whole measurement
period(60s). (b) Detailed graph of 1s period.
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Fig. 7. Relationship between the velocity of electrode movement and the charging-discharging of triboelectricity.
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