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Abstract

The heart rate variability (HRV) signals collected from the ECG system are affected with noise and
various trends inevitably. Eliminating the interference of these trends contributes to the accuracy
of complex dynamic analysis of these nonlinear systems. In this paper, we use the smoothness
prior method to eliminate the different trends superimposed in the HRV signals of healthy people
during the day and night, and use the approximate entropy and the basic scale entropy to calculate
the complexity. Before and after removing the trending interference, we contrast and analyze the
stability changes of approximate entropy and base-scale entropy. The results showed that after
detrending processing, the smooth prior method can effectively remove various trend interfe-
rence from the recordings, and can greatly improve the stability of approximate entropy. The ex-
perimental results also showed that the base-scale entropy indicates strong stability regardless of
whether or not to use detrending processing. After detrending, the two entropy measures can dis-
tinguish the HRV signals of healthy people during the day and night. It fully reflects that the
smoothness prior method can improve the stability and recognition of the entropy measure, and
provide an important theoretical basis for clinical physiology and pathological diagnosis.
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Figure 2. Frequency response at different 1
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Figure 3. The waveform before and after detrending using smoothness priors approach
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Figure 4. Base-scale entropy of two sets of samples before detrending processing (a) and after detrending processing (b)
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Table 2. Base-scale entropy statistical analysis of HRV signals (mean + standard)
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Table 3. Base-scale entropy statistical analysis of HRV signals after detrending processing (mean + standard)
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Figure 5. Approximate entropy of two sets of samples before detrending processing (a) and after detrending processing (b)
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Table 4. Approximate entropy statistical analysis of HRV signals
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Table 5. Approximate entropy statistical analysis of HRV signals after detrending processing
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