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System overview

Epileptic person in its bed
equipped with 2 3D accelerometers

The detection system: a computer that processes the incoming data in real time 
and that triggers an alarm if a seizure is detected

Epileptic person relative 
or a nurse that checks 
why an alarm has been 

triggered

Epilepsy and detection issue

Detection algorithm

System development planning

Validation and conclusion

Epilepsy
•Epileptic seizures are due to brain dysfunction. Prevalence : 
0.5% to 1% of the average population.
•70% of cases : controlled with antiepileptic drugs. 
•Remaining 30%: surgery may remove the epileptogenic zone
•Many of epileptic seizure symptoms are motor ones.

Detection problem
•For a given person, some similitude exists between the 3D 
accelerometer signals of different seizures.
•But on seizure signal can not (easily) be derived from another 
signal.
•A formalism to describe the seizure signal has to be find.
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Phase 1: recording signals
•No alarm is triggered by the system, the computer only records signal
•If a seizure is detected (by a relative), a marker is set in the data.
•Results:

•a database of sleeping, in bed and seizure movements of 2 different 
epileptic volunteers has been constituted. 
•63 nights have been recorded 
•47 epileptic seizures have been marked.

Phase 2: online detection
•The alarm is triggered if a seizure is detected by the system.
•A relative confirms or not the detection. It also set markers in datas for 
missed seizure.

3 Persons:
•#1 and #2: epileptic persons.
•#3: non epileptic person

Conclusion:
•Most seizure are detected
•No false alarm on non epileptic person or at the hospital
•Many false alarms at home: These false alarms occur on 
in bed moves.

EPI: Association that helps 
epileptic persons to integrate 
into society. 

MOVEA: Has provided the 
motion sensor 
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Which model is the 
most likely ? 

Seizures models

Generic model

Based on hidden Markov models
•Introduction of hidden state (1 No activity, 2 Shaking with low amplitude, 3 
Shaking with large amplitude, 4 Moving with low amplitude, 5 Moving with 
large amplitude)
•The 3D accelerometer signal density of probabilities at a given time 
depends on the state value at the same time. (the observation probability 
given the state) 
•The state value depends on its value at the previous time. The probability to 
be in state j at time t-1 and in state i at time t is a transition probability.
•All models share the same states and observation probabilities but have 
different transition probabilities. 

Alarm

An alarm is triggered if 
the ratio of the generic 

model likelyhood and one 
of the seizure model 

likelyhood is lower than a 
given threshold


