
Problem owner name 
Ruben Pellicer Guridi, Centre for Advanced Imaging, The University of Queensland. 
 
Problem title 
Hardware and software platform for real-time seizure prediction. 
 
What is the problem you want to solve?  
We want to create an Arduino based low-cost platform that gathers different bio-signals to predict 
when a patient will suffer a seizure.  
 
Why do you want to solve this problem? 
Over 1% of the Australian population (~250,000 people) are currently diagnosed with epilepsy. These 
patients regard the unpredictability of seizures as the main distress. Being able to predict when a 
seizure will occur would largely reduce the fear epilepsy sufferers feel when carrying out normal 
activities such as being in a public space or driving a car. Reliable seizure alarms may be derived by 
monitoring in real time certain physiological parameters, but there is no wearable device that can 
gather the variety of body signals needed to produce reliable real-time alarms. The recorded 
information can additionally bring more insight into identifying what triggers seizures.  
 
The director of the Centre for Advanced Imaging is a clinical neurologist specialized in epilepsy. 
Therefore, research in the Reutens Lab has a strong focus on the development of methods to better 
understand, diagnose and manage this neurological disorder. Members of the Reutens group won the 
2014 International Seizure Prediction Challenge. 
 
What do you envision as the ideal solution to this problem? 
A low-cost wearable device that can predict seizure risk reliably to alert the patient in advance. 
Acquired data may also inform each patient of what triggers his/her seizures. 
 
What sort of Open Source solution do you think can be created in 48 hours, by a small team of 
developers, designers and data analysts? 
Two days may allow us to set the platform to:  

• Create an App that can: 
o Transmit severalfew bio-signals acquired from an Arduino to a smartphone via Bluetooth. 

Some of the sensors involved would be: Electroencephalogram (EEG) to sense basic 
electrical activity; Pulse Sensor to measure heart rate; Electrodermal activity sensor 
(EDA) to estimate the emotional state; Eye tracking camera to estimate cognizance; 
Accelerometer to track body movement. 

o Display in real-time some of the recorded signals and show some basic alerts, such as 
low/high heart rate.  

o Allow the user to insert notes manually. For instance food intake, mood, activities 
engaged, and labeling of seizure onsets. 

• Connect the smartphone to a server on the cloud to gather the big data. The server would 
preferably gather the data through OpenICE, an Open Source medical device interoperability 
platform. This server would allow collecting the large amount of data necessary to train 
prediction algorithms and search for seizure triggers specific to each patient. 
 

What are the current solutions for handling this problem? 
A commercially available watch exists aimed for epileptic patients, but cannot make reliable seizure 
predictions because it can only measure a few body signals. 



Summary for website (up to ~ 1 page) 
PROBLEM 
Epilepsy sufferers regard the unpredictability of seizures as the main distress. Being able to predict 
when a seizure will occur would largely reduce the fear these patients feel when carrying out normal 
activities such as being in a public space or driving a car. There is no wearable device that can produce 
reliable real-time alarms.  
 
SOLUTION 
Data mining on multi-sensorial data can help to identify changes in the body that precede the onset of a 
seizure. We want to develop a device that can monitor a range of relevant body signals and produce 
reliable real-time alarms. The device should be low-cost and wearable, so a large number of epilepsy 
patients could have access to it.  
 
Good candidate body parameters that we would like to record are: 

• Electroencephalogram (EEG) to sense basic electrical activity. High-density EEG and invasive are 
accurate but inconvenient to wear for prolonged periods of time. A few electrodes placed behind 
the ears would be more comfortable, yet capture relevant information from seizures. 

• Pulse Sensor to measure heart rate. Heart rate is closely related to the physical and emotional 
state. 

• Electrodermal activity sensor (EDA) to estimate the emotional state. 
• Eye tracking camera to estimate cognizance. Eye movement and pupil size have been used to 

measure cognition. Some patients have reported feeling lightheaded before a seizure onset. 
• Accelerometer to track body movement. Physical activity could be a trigger or a marker for 

epileptic attacks. 
 

 
 
Once a considerable amount of data would be collected in the server, powerful computers can train the 
prediction algorithms with machine learning. This initial trial would allow finding the combination of 
sensors producing the most reliable prediction. The final device would be designed according to these 
findings. 
 
Additionally, the large number of physiological parameters collected in the server from a diversity of 
patients collected in the server can allow doctors and researchers understand better what triggers 
seizures in different people. Mining this big data can thus help patients reduce the number of seizures 
suffered.  
 
   CURRENT SOLUTION 
Epilepsy patients cannot usually predict when they will suffer an epileptic attack. They reduce the risk 



associated with unexpected seizures by limiting their activities. 
 


