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The Spectral Analysis of Human Heartbeat —
Differentiate between Congestive Heart Failure and

Healthy Heartbeat Patterns
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Abstract

In this study, we focus on the analysis of heart rate data. Two groups of healthy
people and patients with congestive heart failure, respectively, were used as samples.
The differences between the two groups were analyzed by spectral analysis and other
statistical methods.

We collected a total of 24 subjects' heartbeat data, and converted the original data
interval into the number of occurrences in fixed time windows. First, the basic statistics
were used to understand the data-related patterns, and then the spectral analysis was
used to understand the differences between the two groups. Finally, Variance-Time-
Curve were need to graphically present the number of heartbeat variability, and then
obtain each VTC index, and determine whether it can distinguish the difference
between the two groups by statistical methods, and evaluate the empirical analysis
results.

Through empirical analysis, it is found that the spectral analysis can effectively
show the difference between the two groups. The VTC index test results are close to
being statistically significant. It is still possible to distinguish the difference between

healthy people and patients with congestive heart failure by analyzing the results.

Keywords : Heartbeat ~ Spectral analysis ~ Point process » Congestive heart

failure -
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3.3 Variance-Time-Curve (VTC)
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