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1. Context and objectives: Empowering refractory epileptic patients to improve their lives 

 

Epilepsy is one of the most common serious brain disorders in the world, probably one of the most universal of all 

medical disorders. It occurs at all ages, especially in childhood and old age, in all races and social classes. Worldwide 

one hundred million people suffer from a seizure at some time in their lives. In Europe six million people currently have 

epilepsy and fifteen million will experience a seizure at some time in their lives. Currently nearly 30% of these people 

cannot be treated by therapeutics based on common treatment strategies like pharmacological anticonvulsive medication 

or resective surgery. They are utterly subjected to the sudden and unforeseen seizures that have a severe impact on their 

everyday life, with temporary impairments of motor activity, perception, speech, memory or consciousness.  

Epilepsy costs the countries of Europe over 20 billion ECU every year, most of which related to untreatable patients, 

an amount that could be significantly reduced with effective treatment options. 

The mission of EPILEPSIAE project is to use Information and Communication Technologies to empower the 

epileptic patients to monitor their own risks and improve their safety in daily life, strengthening their social integration. 

 

2. Project goals, work performed and main final results 

 

The project developed knowledge (in data analysis), algorithms (of seizure prediction) and technologies (of data 

acquisition and wireless transmission) that integrated into an intelligent system are an important step forward in 

economical affordable personal healthcare systems for neurological applications. 

The goals of the project can be grouped into three: (i) the Brainatics, (ii) the European Epilepsy Database, and (iii) 

Epilab and seizure prediction algorithms. 

 

 

http://www.epilepsiae.eu/


i) Goal 1- To develop,  build and test Brainatics  

The project developed and tested a prototype of an intelligent alarming system, transportable by the patient, 

measuring the brain dynamical activity, running seizure prediction algorithms,  with the intend to allowing the patient 

to assess the risk of his/her actual situation and acting accordingly to improve his safety and privacy. The system is 

based on multisignal information (EEG, ECG), intelligent data processing and wireless communication. It acquires 

high frequency EEG, up to 2048 Hz on 32 channels. The BQPPCIe interface for the Bluetooth network inside the 

clinics has been developed and delivered by Micromed as well as the high frequency EEG acquisition device, the 

LTM-EU, in 2009, and has been installed and tested in the participating hospitals in 2010 and 2011.  

During 2010, a new release of BQPCIe rev 2 has been developed (smaller size – hardware redesign and minor 

adjustments). This release was made to fix some issues of release 1.0.   

Figures 1 and 2 show the Brainatics and its components in use by patients. 

       

Figure 1. The hardware developed by EPILEPSIAE 

 

     

Figure 2. The Brainatics in testing: (a) inside clinics, (b) outside, patient going home. Inside the bag is a notebook 

computer communicating wireless with the LTM-EU EEG acquisition device. 

 



Also the testing software (Linux and Windows) has been updated (autotest, ID code and SWKEY writing) in 2010 

and this process continued during 2011. 

The Bluetooth dedicated network has been installed in the three clinics with the access points delivered by Micromed. 

A commercial device, issued from the project hardware developments, is being produced and marketed by Micromed, 

illustrated in Fig. 3 

             

Figure 3. A commercial 256 channels system: 4 LTM-Express on a holder (left) and the wiring setup of 256 channels, 

at 2048 Hz, on a single wire (wright). 

 

(ii) Goal 2- A European Epilepsy Database was established by the project partners, including standardized clinical and 

EEG information from patients with focal epilepsy in the three participating hospitals (Freiburg, Paris, and Coimbra). 

As of January 2012, 275 patients have been integrated.  In 2011, additional software for checking the integrity of the 

datasets that goes beyond the possibilities of relational databases has been developed and applied. In addition, derived 

features have been integrated into the database based on which best predictors can be identified in a comparative 

analysis also using ANN- and SVM-based predictions.   

 

Figure 4. The European Epilepsy Database 



An application for querying the database in natural language has been researched and developed, the Episearch. It can 

be very useful for non-experts in SQL language, even if it is still quite limited in potential due to the limitations of 

actual natural language processing tools. 

 

 

Figure 5. Querying the Database in Natural Language with epiSearch 

 

 

(iii) Goal 3- EPILAB and Seizure prediction algorithms.  

 

EPILAB is a computational framework developed specially for seizure prediction studies, in Matlab environment. 

Based on object-oriented programming principles, it is freely available to the scientific community and to the general 

public. 

 

During 2011 EPILAB has been improved and further consolidated. It integrates all the types of predictors previewed in 

the DoW, including those based on High Frequency Coupling developed during 2011. Figure 6 shows the interface to 

compute univariate and multivariate features. 



 

Figure 6. The EPILAP interface to compute EEG and ECG features. 

 

It can be freely downloaded from www.epilepsiae.eu/DownloadEpilab . 

 

An EPILAB version for real-time features computation and real time seizure prediction, the rtEPILAB, has been 

improved and used in clinical experiments (Fig. 7) 

 
Figure 7. The rtEPILAB working. 

 

Extensive studies including 275 patients from the database have been made using EPILAB. 

These studies applied seizure prediction algorithms of machine learning (Artificial Neural networks, Support Vector 

Machines), of high frequency features, and circadian concepts. In the patients from the database, it was possible to find 

http://www.epilepsiae.eu/DownloadEpilab


predictors with acceptable performance (sensitivity over 50% and false prediction rate under 0.15/h) for about 30% of 

them. In the ambulatory experiments, the proof of concept of Brainatics was successfully made, obtaining good results 

for some patients. The usability of the Brainatics set was positively assessed. 

 

3. The potential impact of the final results 

 

Worldwide there exist about 15 million people (in Europe about 1.5 million) that suffer from refractory epilepsy and 

can have their lives substantially happier if they can use a device with the functionalities of Brainatic. It is previewed by 

the industrial partner of the project to develop a commercial version of the prototype to support these millions of 

people. 

The European Database on Epilepsy will be used by many research and clinical groups. Actually about 100 potential 

users have pre-registered in the database website. These groups, including  the  most active in epilepsy studies, will 

have substantial better conditions to make studies using long-term real data of EEG and ECG. This may energize a new 

step forward in the knowledge of this condition and in the future developments of devices (stimulators) that may 

eventually disarm the generation of seizures. 

 

 

4. Perspectives for the future 

 

The project arrives now to an end. The partners established agreements for commercialization of its outputs in a way 

that keeps them collaborating for further developments. The previewed commercialization of Brainatics carries with it 

the needs for further algorithmic developments. The commercialization of the database will stimulate the partners to 

continue (if resources will be available) to populate it with additional datasets. Epilab, in public domain, will continue 

to be improved, as the partners will continue their research in seizure prediction. All these facts will keep the partners 

collaborating among themselves and eventually future projects will be put forward. 
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