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Using Wavelet Entropy and Unstable Periodic Orbits to Analyse the
Complexity of Interspike Interval
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Abstract: To investigate the degree of complexity of interspike interval (ISI), Rose-Hindmarsh
model was evaluated with wavelet entropy and detected for period orbits with unstable periodic
orbits (UPQOs). Then the ISI data of neuronal discharge in different parts of globus pallidus from
mouse with Parkinson disease were analyzed with the wavelet entropy. It is observed that in
Rose-Hindmarsh model wavelet entropy is different between irregular firing pattern and period
pattern (wavelet entropy of irregular pattern is between 0. 004 and 0. 21, wavelet entropy of peri-
od pattern is between 0. 007 and zero) , and different between pattern one and pattern two (wave-
let entropy of pattern two is 0. 007, wavelet entropy of pattern one is nearly zero). When wavelet
entropy is applied to the ISI data of neuronal discharge from mouse with Parkinson symptom, a
significant increase can be found compared with healthy mouse (wavelet entropy of healthy mouse
is between 0. 13 and 0. 26, wavelet entropy of mouse with Parkinson symptom is between 0. 38

and 0. 87). The conclusion of UPOs is consistent with wavelet entropy well.
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