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Prediction of ECG waves from BCG signals by machine learning

PVDF
sensor

BCG

LSTM Network architecture

% fullyConnectedLayer
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Accuracy of 1Bl obtained from PVDF sensor (BBI)

Correlation

Bland_hdisp_all_mono
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18 subjects x 4 recumbent position =72 measurement data total 9270 beats
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BRI EEIEE
Phase coherence between RSA and respiration ()

Resp —»  cwWT — band-pass — Hilbert — Oresp ——

l > Y(t) = Proa(t) — ¢resp(t)

RRI — band-pass —» RSA —> Hilbert — ¢ropn ——

window size

--- Resp
— RSA
Breathing always precedes heartbeat!

1 k+N/2
) A(t,) = N Z |ei9v(j)|2
j=k=N/2
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A shows a correlation with indices of HRV frequency analysis
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Effect of postural changes
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HRV indices were normalized by total power

fg: 15 breaths/min
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Deep learning based sleep stage classification
from cardiorespiratory and body movement activities

*HR,RR show stably constant and A shows higher
value during N2 and N3.

“HR,RR are highly variable and A shows lower
value during REM and WK.

*BM increased during WK.

LSTM neural network

control box Learning model
HR 0O
4 ..-"_ f_f-.-\-\.ll_ .
sheet FiR o{e)e
sensor A }-«\E)}{
| - L -—
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Evaluation of sleep stage classification performance

+212 public data + 8 own data
-Leave-one-out cross validation

best performance case
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Evaluation of sleep stage classification performance
(Leave-one-out cross validation)

N=220
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X FTB95m 3 (R4 F+—/Scientific Reports)
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