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Metadata
Abstract:
This paper introduces a heartbeat segmentation method for cardiovascular signals
based on 4-parameter sine fitting. The goal of the method is to segment
unobtrusivelyacquired cardiovascular signals, without requiring an additional reference
signal to synchronize the segmentation points and without strict assumptions about the
subject's heartbeat shape. Known methods rely on simultaneous electrocardiogram
acquisition, or require an expert's intervention, or assume strong premises regarding the
signals' shape and stability. The method proposed relies on a moving power-window
combined with 4 parameter sine fitting to transform the cardiac signal and to obtain the
fundamental frequency of oscillation, the cardiac rhythm. Validation tests were made
using ballistocardiogram (BCG) and impedance cardiogram (ICG) signals from a diverse
set of subjects. The validation signals were acquired imperceptibly to the subjects, freely
seated on a wheelchair. The outcome of the method's application on the validation
signals confirmed its reliability.
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I. Introduction

Finding heartbeats in cardiac signals is not always a simple task. The
electrocardiogram (ECG) has a well demarcated peak, the QRS wave,
and has been extensively studied [1]. However, other cardiac signals,

such as the ballistocardiogram (BCG), or the impedance cardiogram
(ICG), have gathered much less attention. When these signals are
unobtrusively acquired i, wi ignt's awareness,
severe artifacts appear, RigndstibfeentisoRermisy, 4nd structural
vibrations [2]. Furthermore, these are signals which change considerably
its morphology from person to person, with severe issues of
reproducibility and repeatability [3]. The signals exhibit nonlinear and
non-stationary behavior because the stimuli provided are of varied form,
deeply dependent on the posture, sensor and structure type, and
patient-sensor orientation [4].
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