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Fig.1 Curves of complexity measure C, in different orders

and data length
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Fig.2 Examples of signal waves in time. (A) ECG
signal waves; (B) HRV signal waves
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Fig.3 Comparing curves of mean complexity C, of
two groups in different orders
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Fig.4 Plots of statistical distribution of two sample
groups in different orders scaled in the y-axis, each
25 samples, and the z-axis represents the amount of
samples which complexity indexes locate in the range
(£0.5) scaled in the «x-axis. (A) Normal group;
(B) Patient populations group
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Fig.5 Comparing curves of C, in different orders of
two groups. (A) st order complexity measure;
(B) 5th order complexity measure; (C) 10th order
complexity measure
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ANALYSIS OF HRV SIGNALS BASED ON THE HIGH-ORDER COMPLEXITY MEASUREMENT
ZHU Jia-fu'? YANG Hao!, HE Wei!

(1. College of Elecirical Engineering, Chongging University, Chongging 400044, China;
2. Department of Physics & Electronic Information Engineering, Western Chongqing University, Chongqing 402168, China)

Abstract: The heart rate variability(HRV) reflects the synthetical function of the parasympathetic-
sympathetic nerve to adjust and control the heart and blood system, and it is an important index to
evaluate the function of the heart and blood system. The complexity is a valuable parameter representing
the information contained in a time series, but the traditional algorithm of measure complexity is so
rough that a lot of information contained in the time series will be lost, and this can be avoided by
higher order complexity. Based on a simulation of Lorenz model, the all Kolmogorov complexity indexes
of two groups of samples of 25 normal populations and 25 congestive heart failure patients were
calculated and analyzed, and an important conclusion was given that the 5th order complexity was the
best equal complexity index to represent the HRV.

Key Words: HRV signals; High-order Kolmogorov complexity; Congestive heart failure;

Lorenz model



