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Research on electrocardiogram R peak detection
based on DBSCAN clustering algorithm

PAN Xiaoxiao, ZHENG lJianli

(School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: This study aims to improve the detection accuracy of R—peaks in electrocardiogram signals containing interference such
as motion noise, electromyographic noise, and baseline drift, providing a basis for accurately estimating important physiological
parameters such as heart rate and heart rate variability. The study aims to improve the detection performance of R peaks by
integrating the results of four different R peak detection algorithms, Pan—Tompkins, Hamilton, Engzee, and GQRS, and applying
the DBSCAN clustering algorithm. The experiment selected the electrocardiogram quality database of the University of Technology of
Brno as the data source, and extracted 1 000 seconds of second—class signal quality samples. These samples contain motion artifacts
and noise interference, but the R—peak can still be recognized, and the error tolerance for R—peak positioning is set to be within 100
milliseconds. The experimental results show that the DBSCAN algorithm significantly improves the accuracy of R—peak detection to
87.6% , sensitivity to 93.1% , positive predictive value to 93.8%, and F' - score to 0.934, indicating that the DBSCAN algorithm can
effectively improve the performance of R—peak detection in complex noise environments, meeting clinical and research needs.
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Fig. 1 Four algorithms for R peak detection and position
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Fig. 2 Dataset ECG signal quality classification
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Fig. 3 Comparison of results between algorithms participating in
fusion and DBSCAN algorithm
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