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Mathematical model:

From electrical, biomechanical, and optophysiological principles

TBME-RR dataset (29 Children and 13 adults)

Cy = FC, + Cp + V | Linear model in DCT domain

Average | P QRS T all P QRS T all

rRMSE | 0.27 013 028 0.17 052 0.36 0.72 0.42

where Cy, C,: DCT coefficients of PPG and ECG o, 0.87 0.99 092 098 069 0.94 0.71 0.91

UMD dataset ( Two UMD students)

F, Cy: signal path from the heart to skin Average | P QRS T all P QRS T all

surface and peripheral ends
rRMSE | 0.66 0.28 0.57 043 | 0. 0.30 O. 0.45

V: noise along the signal path

p 0.58 0.9/ 0.84 0.90 | O. 0.96 O. 0.89
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Accuracy for Cardio Disease Classification
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99.6% 99.3% 76.6%
Conclusion

1) Proposed: a PPG-to-ECG physiological model;

2) Developed: a principled learning framework for
accurate ECG reconstruction;

3) Suggested: a user-friendly, low-cost,
continuous, and long-term cardiac monitoring;

4) Enrich: the knowledge base for PPG from
clinical ECG knowledge.
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