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A Method for Estimation and Elimination of ECG Artifacts from Scalp EEG
Using the Least Squares Acceleration Based Adaptive Digital Filter

MR REE NS E -2 R4
(Sung Pil Cho - Mi Hye Song - Ho Dong Park - Kyoung Joung Lee)

Abstract - A new method for detecting and eliminating the Electrocardiogram(ECG) artifact from the scalp
Electroencephalogrem(EEG) is proposed. Based on the single channel EEG, the proposed method consists of 4 procedures:
emphasizing the F-wave of ECG artifact from EEG using the least squares acceleration(LSA) filter, detecting the
R-wave from the LSA filtered EEG using the phase space method and R-R interval, generating the delayed impulse
synchronized to thz R-wave and elimination of the ECG artifacts based on the adaptive digital filter using the impulse
and raw EEG. The performance of the proposed method was evaluated in the two separating parts of R-wave detection
and, ECG estimation and elimination from EEG. In the R-wave detection, the proposed method showed the mean error
rate of 6.285(%). In the ECG estimation and elimination using simulated and/or real EEG recordings, we found that the
ECG artifacts were successfully estimated and eliminated in comparison with the conventional multi-channel techniques,
in which independ:nt component analysis and ensemble average method are used. From this we can conclude that the
proposed method is useful for the detecting and eliminating the ECG artifact from single channel EEG and simple for
ambulatory/portable EEG monitoring system.
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Table 1 Results of R wave detfection

o A4 TP FP FN AZF% d#&
(beat) (beat) (beat) (beat) (beat) (%)

1 735 715 20 20 40 5.442

2 583 559 16 24 40 6.861

3 608 603 4 5 9 1.480

4 746 725 21 21 42 5.630

5 795 714 48 41 89 11.788

6 551 537 16 14 30 5445
A 3978 3853 125 125 250 6.285

TP: true positive, FP: false positive, FN: false negative
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