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The aim of this work is to develop an epileptic seizure monitoring system by using a wearable heart

rate sensor. Although seizure prediction based on the electroencephalogram (EEG) has been studied,
the use of EEG in daily living is not realistic because EEG recording strongly restricts a body and
is intolerant toartifacts. On the other hand, in the work, a new methodology for monitoring anepileptic
seizure in daily living needed to be developed.

First, this work developed a new seizure monitoring method based on the changes in heart rate patterns.
The RR interval (RRI) fluctuation in an electrocardiogram (ECG), called heart rate variability (HRV),
is a wel l-known phenomenon that reflects the autonomic nervous function, and the heart rate pattern
changes prior to a clinical seizure because excessive neuronal activities affect the autonomic nervous
system. Therefore, seizures can be monitored by using HRV analysis. Results of applying the proposed
monitoring method to a clinical data demonstrated that seizures could be predicted at least three min
prior to the seizure onset.

Next, the developed algorithmwas implemented as a smartphone app, and the epileptic seizure monitoring
systemwas developed. The developed system consists of awearable heart rate sensor that can communicate
to a smartphone via Bluetooth, and the smartphone app can analyze the heart rate data in real time for
seizure monitoring. It can alert to a seizure when a seizure sign is detected.

Finally, a functional test of the developed system started in a hospital. In the future, the system
will be improved by using a clinical data.




