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Figure 3. From left to right: QT estimated from EKFS, EKFN and EKFD processed FECG compared to the model’s QT
(red crosses). Also shown is the linear regression (blue line) and R2 (coefficient of determination or goodness of fit).

4. Discussion and conclusion

The EKFD method relies on accurate and precise FQRS
and MQRS detection using usch methods as the ones eval-
uated in Behar et al. [6, 12]. The residual signal from any
of these methods can then be used instead of the single-
pass EKF in order to build the template FECG.

Ultimately the ability of an algorithm to extract an ac-
curate FECG morphology should be assessed in terms
of clinically significant parameters such as QT segment
length and ST level. This is because the RMS based sim-
ilarity measure is weighted towards large amplitude fea-
tures (like the QRS complex) but can provides little insight
into subtle but clinically significant changes.

The EKFD performed better than the EKFS, EKFSS and
EKFN and allowed more accurate QT measurement than
the EKFS and EKFN. Although the improvements over
EKFN were modest, the lower bias may indicate an even
higher improvement on pathological data. We also note
that the EKFN resulted in an NI-FECG with a baseline
drift, which is an unexpected behaviour which might re-
sult in instabilities and errors in ST analysis. By adding the
additional observation equation and considering the Gaus-
sian parameters as state variables, this phenomena was not
observed in EKFD, and the result was a more stable set
of equations. Future work includes evaluating the EKFD
algorithm on real data with clinical labels.
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