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Summary 
• Objective 

– Currently available treatments have shown limitations in seizure control. A 
promising choice for these patients is neurostimulation which delivers 
electrical current to neural tissue for treatment.  

– However, traditional continuous stimulations suffer from high side effects. 
• Method 

– In this paper, a new BCI-based responsive stimulation system is proposed.  
– With an efficient morphology-based seizure detector, seizure events can be 

identified in the early stages, which trigger electronic stimulations only in 
response to seizure events. Therefore, the side effects could be reduced.  

• Results 
– The proposed system was tested on rats with penicillin-induced epileptic 

seizures. 
– 83% of the seizures could be detected successfully with a short average 

time delay of 3.11 s, and the average seizure duration was reduced by 
30.7%. 
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Method: closed-loop system 
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83% of seizures are detected in 3 s. 

Reduces seizure duration by 30.7%. 

Major results 
Seizure detection 

Seizure suppression 
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Conclusions 

• Summary 
– Online experiments showed that 83% of the seizures could be 

detected successfully with a short average time delay of 3.11 s.  

– With the therapy of the BCI-based seizure control system, most 
seizures were suppressed within 10 s.  

– Compared with the control group, the average seizure duration 
was reduced by 30.7%. 

• Conclusion 
– Therefore, the proposed system can control epileptic seizures 

effectively and has potential in clinical applications. 
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