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Abstract: Based on cross fuzzy entropy (C-FuzzyEn) and fractional calculus, cross fractional fuzzy entropy (C-FFuzzyEn) is

signals such as EEG signals.

proposed for analyzing the synchronization of coupled chaotic system and comparing the changes of EEG signal
has lower C-FFuzzyEn during seizure activity, which is consistent with the synchronous firing of neurons during epileptic

synchronization in healthy controls and epileptic patients. The results demonstrate that C-FFuzzyEn is superior to C-FuzzyEn

e

in distinguishing models of different coupling degrees. In addition, compared with healthy controls, patients with epilepsy
1

il

seizures. C-FFuzzyEn is better than C-FuzzyEn at distinguishing the synchronicity of EEG signals between brain regions in

healthy controls and epileptic patients. C-FFuzzyEn can be used to analyze the synchronization of neural electrophysiological

Keywords: seizure; cross fractional fuzzy entropy; electrophysiological signal; synchronization
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X, (D)= {u(@); u@@+1); -+ u(@+tm—1)} (1)

Y, ()={0); v +1); -5 v(Gtm—1)} (2)

(2) & X X, ()5 Y,()(1<j<N—m, j#i) 2 [d] #5
B dLX,>0), Y,() R PE X IR e K2 H -
d[Xm(i), Y, (])]= max, ..., (‘x(H— t)-y(j—ir t) D (3)
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Figure 1 Coupled Gaussian noise models and coupled Henon models of different coupling degrees
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Figure 2 EEG segments from a healthy control and a seizure

patient from UoB database
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Figure 4 C-FFuzzyen distribution of coupled Gaussian

noise signals of different coupling degrees
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Figure 5 DoM distribution of coupled Gaussian noise

signals of different coupling degrees
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Figure 6 C—FFuzzyen distribution of coupled Henon

signals of different coupling degrees
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