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Background

• Epilepsy affects over 65 million individuals, nearly 1% of the 

global population

• Seizure detection is necessary for those patients who cannot be 

cured through surgery and medicine

• EEG data is a kind of important signal.

How to enhance feature representation of EEG for seizure detection?



Challenges & Solutions

Data Redundancy

Multi-ChannelN

T

Log Mel-filter bank energy
(LogFbank)

Sequential Forward Channel Selection 
(SFCS)



Raw 
EEG Data

Preprocess Windowing

FFT
R-Mel-scale 
Filter Banks

Log-Fbank

Log(•)

• MFCC
• Frequency analysis
• More discriminative
• Robust

Log Mel-filter bank energy



Sequential Forward Channel Selection 

a. Initialize C = 𝑐!, 𝑐", ⋯ , 𝐶# , 𝑆 = ∅
b. For all the channels in remainder subset 𝑐$ ∈ 𝐶 − 𝑆 , compute 𝐽 𝑐$
c. Choose the maximum value of 𝐽 𝑐$ , denote as 𝐽(𝑐$!). And computer 𝐽(𝑆 ∪ 𝑐$!). If the 

result of 𝐽(𝑆 ∪ 𝑐$!) is the best, recording the corresponding channel 𝑐$!, set 𝑆 = 𝑆 ∪ 𝑐$!. 
If 𝐶 − 𝑆 = ∅, stop, otherwise turn to Step b.

d. Output the target channel set.
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Experiments

• The UPenn and Mayo Clinic’s Seizure Detection Challenge database

• 10 fold cross-validation

• Mean area under the ROC curve(AUC)
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Fig2. The average AUC scores of different featuresFig1. Channel selection of Dog-4. The abscissa is the 
sequence of channels derived from single channels



Conclusions

• Propose the frequency domain feature LogFbank

• Propose SFCS for automatic channel selection



Thanks !


