
Advances in EEG analysis for Detection of Interictal Epileptiform Discharges 

and their Roles in Deep Brain Stimulation for Seizure 

Abstract: 

The brain mesial, temporal or occipital interictal epileptiform discharges (IEDs) are often 
invisible in the scalp EEG (sEEG) signals. However, due to within-electrode temporal 
correlation and between-electrode spatial correlation, they still have their signatures in the 
sEEG. Therefore, it is expected to have some common spatial and temporal features among 
the IEDs. This requires development of an effective project algorithm to map the scalp 
observations into their underlying intracranial information which are often invisible in the 
sEEG. Hence, in this keynote we will see what the IEDs are and how they can be detected 
from over the scalp. To do that, we will explore in detail the use of DNN-based projection 
approaches, such as an asymmetric autoencoder, as well as those based on tensor 
factorisation including common-feature analysis techniques. Additionally, we will see how 
the uncertainty in labelling the IEDs, as a popular problem in medical data analytics, can be 
incorporated into the IED detection formulation.  

 The IED study is now being extended to the area of brain stimulation for the treatment of 
drug-resistive epilepsy which opens another arena for brain research. Here, we will look at 
some preliminary results of brain excitability assessment, localization of epileptic zone, and 
deep brain stimulation for seizure suppression. 
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