
Spectral Analysis vs. Scale Covariance Approach
A first comparison

A scale covariance approach,  to the problem  of discriminating the sympathetic(SP) and parasympathetic(PSP) activities in HR variability, was devised and 
implemented in the ANSiscope. Though the featured measure is through wave functions, it can also be represented as a phase space trajectory. From the 
former, independent degrees of activity can be obtained, whereas the latter describes the resultant of these activities as the global outcome for the autonomic 
nervous system(ANS). A comparison with the famed spectral analysis is sought and as it requires mutual ground, a common framework for comparing 
measurements was found. The antagonism between systems as observed through a normalized power spectrum density function (PSD) is better compared with 
the predominance of systems as measured by the ANSindices combination adjusted by the following compromise:
where                                                                                   is a generalization from the addition law found between SP and PSP for the resulting predo-
minance. On the side of PSD analysis, we transform the LF/HF ratio from an open scale (0 to Infinity) to the very closed scale (-50 to 50) used here for the 
sake of comparison:

MJ. Lafitte
M. Fevre-Genoulaz

BalANS {N }1= 1
N ∑N ,∂ANS 1=CG1

{2}∂ANS
0 ∂ANS

N /2N
∂ANS=C⋅ 2

N
4
5 N  1

N ∑N ,⋯idxSP/23.4­idxPSP31
9 ≈2.85 1

N ∑N ,⋯idxSP /2­idxPSP 

logLF /HF ­÷1logLF /HF 2 /502                                                                                 . This comparison value is marked bold in the following examples. The PSD analysis is parametric, an esti- 
mated autoregressive spectrum is calculated  using the Yule-Walker method with an adapted order. The VLF variance was substracted from the total variance.

This first comparison demonstrates the substantial equivalence of results for cases of clear changes of the ANS 
leading to a stationary state (e.g. after a tilt test or a beta-blocker injection). In other words, accepting to compromise 
the measurements given by the ANSiscope to enable such a comparison, we obtain suprising evidence that what the 
PSD analysis withholds is already contained in the new scale-covariant measurement.  However in cases where the 
fuzzy identity of the LF component is at stake, where there are intermittent or non-stationary behaviors or when 
phenomena take place on a short time scale or require exact discrimination between the ANS' subsystems, PSD 
analysis cannot compete with the wealth of information accurately given by the ANSiscope's measurements. The 
clarity, stability and instantaneous nature of these measurements cannot be possibly compared with. 
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