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Experiment 1 Experiment 2
MSE (mV) MSE (mV)

LEAD II 0.0122 0.0117
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JE X = (Abstract)

Objective: The thriving smartwatch market has opened up
exciting possibilities in the field of fitness and health monitoring
through wearable devices. However, a limitation arises when
using only two electrodes in smartwatches, allowing for the
acquisition of only a single-lead electrocardiogram (ECG) signal.
This limitation poses constraints on ECG data acquisition, which,
in turn, impacts the detection of heart diseases. To address this
limitation, this study aims to compare the 12-lead ECG data
generated from smartwatch data using a generative adversarial
network (GAN) with standard 12-lead ECG data.

Methods: In this study, we collected ECG data from both
smartwatches and a standard 12-lead ECG device. Leveraging the
power of generative adversarial networks, we employed a GAN to
generate 12-lead ECG data from the single-lead smartwatch ECG
data. Subsequently, we conducted a detailed comparison between
the generated 12-lead ECG data and the standard 12-lead ECG
data.

Results: The results of our investigation revealed that
smartwatches can indeed provide reliable ECG data. We observed
a notable positive correlation (average = 0.9264) between the lead
[ signals obtained from smartwatches and the reference ECG.
Furthermore, the mean squared error values (average = 0.05365)
were found to be relatively small, indicating that there were no
significant differences between the signals. The Fréchet distance
scores (average = 8.8728) further substantiated that the generated
ECG signal closely synchronized with the reference signal.

Conclusion: In conclusion, our study demonstrated that the

standard 12-lead ECG signal and the generated ECG signal from
smartwatches exhibited a high degree of similarity. This suggests

_43_



that the inconvenience associated with changing the placement of
the watch for measurements can be eliminated. Consequently, it
becomes feasible to generate comprehensive 12-lead ECG data
using a single smartwatch, potentially revolutionizing the field of
health monitoring and diagnostics. This innovation has the
potential to simplify and enhance the way we collect and analyze
ECG data for medical purposes, making it more accessible and
convenient for both healthcare professionals and individuals.
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