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Abstract

Estimation and removal procedures for baseline drift have been developed using linear, cubic spline,
and bilineared transformed high pass filter. Linear and cubic spline interpolation with the PQ and TP
segments, which are considered to be isoelectric, as fiducial points have been estimated respectively.
For a quantitative validation of the estimation procedure, 4 ECGs with artificial baseline drift were
constructed and analyzed by mean square error calculations and amplitude histograms. Also real ECGs
were analyzed in a test set of the CSE data set 3 and set 4. Baseline drift detection rule were designed
and new method for the decision of fiducial point were constructed to avoid distorting as the case of
premature ventricular or atrial contraction. From these comparison, proposed cubic spline method with
PQ and TP segment(CS_PQ & TP) emerged as the most efficient method.
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Fig. 1. A sixth-order polynomial curve fitting
procedure with respect to the number of
fiducial point. (a) 6 points (b) 8 points
(c) 10 points (d) 11 points
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Table 1. RMSE(Root Mean Square Error) for
one ECG with 4 different artificial
baseline drift.

Nooof [ ]
Artificial 'S CS_PQ |CS_PQ&TP | LIPQ&TP | BLNPF

. ECG
baseline

1 31268 0.2119 0.0474 0.2372 0.4607

2 0.1997 0.0431 0.0349 0.0342 0.0836

3 20783 0.0432 0.0429 0.1227 0.3445

4 27211 0.1386 0.0474 0.1928 0.2129
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Fig. 7. Evaluation results of real ECG with
inherent baseline drift (CSE data set 3:
#3 V1) (a) CS_PQ (b) CS_PQ & TP
(¢) LI.PQ & TP (d) BLNPF
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Fig. 8. Estimation results of baseline wander in real ECG which has extrasystole and results after
removing estimated baseline wander. (a) CS_PQ & PT (b) Results after removing by(CS_PQ &
PT) (c) ACS_PQ & PT (d) Results after removing by (ACS_PQ & PT)
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