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Abstract: In order to realize the ECG monitoring under electromagnetic interference environment, an
anti-EMI ECG monitoring system based on the optical modulator was proposed in this paper. Firstly,
the calculation formula of output photocurrent was discussed, and the influence of half wave voltage
and insertion loss on the sensitivity was analyzed. Secondly, the Lithium Niobate (LiNbO;) electro-
optic crystal was used to establish experimental setup, and measure the ECG signals of five health
subjects. Then the proposed system and electrical ECG acquisition system were used to detect the
ECG signals of subjects under both of normal and electromagnetic environments. The measurement
results showed that the proposed system could obtain clear ECG signals as same as the electrical ECG

acquisition system under normal circumstances, but under the electromagnetic environment, the
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proposed system could obtain better ECG signals than the electrical ECG acquisition system. Finally,

the signal-to-noise ratio (SNR) of the two systems were calculated. The calculation results showed
that the SNR change of the proposed system was 0. 54 dB (V2)/0. 49 dB (V4) under the

electromagnetic interference, and the SNR change of electrical ECG signal acquisition system was

24.07 dB(V2)/16. 75 dB (V4).

Therefore, the proposed wearable ECG monitoring system can

accurately monitor the ECG under the electromagnetic environment.
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Experiment picture of anti-EMI wearable ECG

monitoring system and original ECG waveform
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