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Abstract

Electrocardiogram (ECG) has been the
most commonly used biomedical test for the
diagnosis of various heart diseases. However,
due to the use of proprietary data formats in
almost all the commercial electrocardiograph,
ECG’s so obtained are not compatible among
different brands of electrocardiograph
manufactures. This not only makes the
exchange of patient’s ECG records difficult
and inefficient, but hinders the research work
in the analysis of relationship between ECG
data and various heart diseases.

To facilitate the acquiring of raw ECG
data for research work and to promote the
use of open ECG file format, we design a



web-based ECG acquisition and analysis
system in this study. The system has two
major components: one is the hardware part,
which includes a personal computer and a
data acquisition device; the other is the
software part, which includes a web-based
data acquisition interface, a relational
database for storing ECG’s, a web-based
management interface and a set of tools
developed in PHP and MatLab for format
transform, data analysis, and graphic
representation of ECG records. The collected
data then can be analyzed using the programs
in the Matlab-based toolbox to search for
parameters which are ECG related
characteristics for various heart diseases.

In order to analyze the features of ECG
for wvarious heart diseases, an R wave
delineator was developed in MATLAB,
which used a novel hybrid wavelet transform
method (includes wavelet packet analysis
and discrete wavelet transform) to detect R
waves. The results showed that the
sensitivities of R wave detection were 100%,
99.51%, 99.72%, 99.65% for normal, AMI,
Hyperkalemia, and Af ECG’s respectively;
and the positive predictive value of R wave
detection were 100%, 99.46%, 99.66%,
99.88% for previous four categories of ECG
records. The algorithms developed in this
study can be applied directly to clinical
12-lead ECG records for waveform analysis
with high accuracy of R wave detection in
various leads and diseases, regardless of
interferences embedded in an ECG record
such as baseline wandering, muscle
contraction noise, and patient movement.
The R wave detecting tool can also be
applied to Holter ECG systems for wave
form analysis because of its robust ability for
processing single-lead ECG signals.

Keywords: Electrocardiogram, ECG format,
Signal acquisition, Wavelet packet analysis ,
Discrete wavelet transform, Hyperkalemia,
Acute myocardial infarction, Atrial
Fibrillation
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