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The utility of electroencephalography (EEG) in Alzheimer’s disease (AD) research has been 

demonstrated over several decades in numerous studies. EEG markers have been employed 

successfully to investigate AD-related alterations, by comparing EEG recordings of AD patients to those 

of healthy subjects. 

It is widely admitted that AD leads to a reduction in the complexity of EEG signals and changes 

in EEG synchrony. These modifications in EEG recordings have been used as discriminative features 

for AD diagnosis using several complexity, especially entropy-based measures, and synchrony 

measures. Usually, these measures are applied with two main drawbacks: first, they are computed on 

the whole EEG sequences without addressing the problem of EEG non-stationarity; secondly such 

measures do not consider the EEG signal as a multidimensional time series: the prevailing paradigms 

extract information from EEG signals by averaging them over channels. 

We expose a new EEG marker based on an entropy measure, termed epoch-based entropy. This 

measure quantifies the information content or the disorder of EEG signals both at the time level and 

spatial level, using local density estimation by a Hidden Markov Model on inter-channel stationary 

epochs. 

We investigated the classification performance of this EEG marker, its robustness to noise, and its 

sensitivity to sampling frequency and to variations of hyper-parameters. We showed that this measure 

is efficient for AD detection since the statistical modelling of the multidimensional EEG signal allows 

characterizing the information content induced by the coupling of neural activity in EEG signals 

recorded at different locations. 
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