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Abstract: From long term ECG-acquisition data'
compression algorithms are well-known. We applied a

first-order interpolator-algorithm with two degrees of
freedom to the magnetocardiogram (MCG). Here the
quality of the compression procedure was investigated
by studying the impact of the compression on a
fragmentation index of the MCG. This fragmentation
index characterizes the fragmentation of the QRS'
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parameters, small peaks within the filtered QRS-complex

were eliminated. A similar approach is symbolic-numeric
filtering [7], [8]. Then the fragmentation-index S of the
filtered QRS-complex was calculated.

The original signal was also processed without
compression. The positions of the QRS-complex and the
noise-window were the same as in the compressed case. The
fragmentation was determined the same way as for the
compressed and reconstructed signal.

complex.

RESULTS:

INTRODUCTION:

By applying data compression, data-storage can be
saved. For ECG data-compression several types of
compression algorithms are known from literature. They
can be distinguished by type (interpolator and extrapolator),
order and degrees of freedom. An overview can be found in
tll. We have chosen the SAPA 2 algorithm [2), which
belongs to first order interpolating algorithms with two
degrees of freedom. In literature there is a discussion, which
parameter to use as a quality criterion for compression. We

used a fragmentation index, which describes the
fragmentation of the filtered QRS-complex and was

The selected signal window

consisted

of

3000

equidistant samples. These samples were compressed to 9l
points in the best case and to l53l in the worst case. The

to 467 points. When the
algorithm results into more than 1500 points no
compression is achieved, since the field-strength-value as
average compression lead

well as the time value have to be saved. This was valid in
two cases.

The original signal and the reconstruced signal for the
highest compression ratio can be seen in figure

1.

presented in [3]. This index has been previously applied to
averaged ECG and MCG data.

METHOD:

In our study we investigated 62 persons of which

23

were healthy persons (group A),29 patients with coronary
heart disease, without symptomatic arrhythmias (group B),
and 10 patients with a coronary heart disease and sustained
ventricular tachycardia (group C).
The normal component of the magnetic heart field at the

sternum was measured. Signals were filtered using an
analog bandpass (0.016 - 250 Hz). Data-acquisition was
realized with a 15 Bit A/D-converter with a sampling
frequency of I kHz. The noise-density level of SQUIDS
was less than 9 fT/JHz. The measurements were carried
out in the Berlin magnetically shielded room (BMSR) t4l.

A window of

3s in length was arbitrarily chosen. The
was compressed using the SAPA
window
within
that
signal

2

algorithm. The elror was allowed

to be lvo of

the

observed dynamic range of the signal. From compressed
data equidistant samples were reconstructed. In order to
determine the quality of the compression we choose to
determine the fragmentation of the QRS-complex. Thus the
signal was bandpass-filtered (37H2 - 9O Hz) first, with a
filter of linear-phase FIR-type. It was designed using the

methodology described

in [5], t6l.
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Poor compression results were due to low signal-tonoise-ratios, which can be improved in the future.

The resulting fragmentation index for the compressed
signal is shown in figure 2.
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Figure 2 Fragmentation index for compressed signals

Fragmentation index for the uncompressed signal is
shown in figure 3.
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Figure 3 Fragmentation index for uncompressed signals

For the separation of healthy persons (group A) and
patients belonging to group C only one patient would be
classified differently with and without compression (using a
threshold of value 3l).
A detailed discussion on single index values will be
presented.

DISCUSSION:

Data-compression has been successfully applied to
MCG. The quality has been checked by post-processing of a
fragmentation-index. The results regarding the identification
of healthy persons and patients were similar. A decrease in
the signal-to-noise ratio leads to a decrease in compression
rate. Since the compression-algorithm has on-line feasibility
it may be used for the set-up of small-scale MCG-systems.
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