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Design of heart rate variability analysis system based on Welch method using combination
window
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Abstract: Objective A combination window function is proposed in the paper to improve the low resolution ratio of Hamming
window. Methods: The window function was composed of Hamming window and rectangular window according to horizontal
and longitudinal variation factors. Results Simulation results from MATLAB showed that the resolution ratio of the
combination window increased by 12.5% compared to the Hamming window, and that the leakage of frequency spectrum was
effectively limited. At the same time, Welch algorithm using combination window was transplanted into the MSP430 and
MATLAB platforms, respectively, and the errors between the results from MSP430 and MATLAB platforms were calculated.
Results showed that the mean error and variance was smaller. Normalized power spectral density figure also indicated that the
normalized power density from MSP430 and MATLAB platforms was basically close. Conclusion The analysis system based
on Welch method using combination window basically realizes the transplantation of Welch algorithm on the MSP430 platform.
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Tab.1 Output result and error of MATLAB platform and MSP430 platform

MATLAB platform MSP430 platform Error/%
Data group ~ Frequency band
Power (n.u.) aLF/aHF Power (n.u.) aLF/aHF Power (n.u.) aLF/aHF
VLF+LF 0.815 0.820 0.614
1 4394 4.569 3.983
HF 0.185 0.180 2.703
VLF+LF 0.810 0.797 1.605
2 4.261 3.937 7.604
HF 0.190 0.203 6.842
VLF+LF 0.791 0.783 1.011
3 3.790 3.618 4.538
HF 0.209 0.217 3.828
VLF+LF 0.842 0.841 0.119
4 5.324 5.281 0.808
HF 0.158 0.159 0.633
VLF+LF 0.792 0.788 0.505
5 3.806 3.721 2.233
HF 0.208 0.212 1.923
VLF+LF 0.892 0.886 0.673
6 8.263 7.767 6.003
HF 0.108 0.114 5.556

VLEF:Very low frequency; LF: Low frequency; HF: High frequency
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Tab.2 Mean and variance of error of MATLAB platform and

MSP430 platform
Frequency Mean error/% Variance of error/%
band Power (n.u.)  aLF/aHF  Power (n.u.) alLF/aHF
VLF+LF 0.754 0.214
4.195 5.062
HF 3.581 4.468
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