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Dataset: TUH EEG 
Seizure Corpus
• Most comprehensive publicly 
available EEG dataset: >30000 
sessions since 2002, ~2500 new 
sessions per year
• Each session contains: 
annotated EEG signal data and 
de-identified medical reports 
written by certified 
neurologists.

https://www.isip.piconepress.com/projects/tuh_eeg/html/downloads.shtml


Temporal Central Parasagittal (TCP) montage*

*Vanabelle P, De Handschutter P, El Tahry R, et al. Epileptic seizure detection using EEG signals and extreme gradient boosting[J]. The Journal of Biomedical Research, 2020, 34(3): 226-237.



Data Pre-Processing
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Method 1: Generate FFT Images[1]

FFT(1~ 𝑓!"# Hz)

[1] Y. Paul, “Various epileptic seizure detection techniques using biomedical signals: a review,” Brain informatics, vol. 5, no. 2,  p. 6, 2018. 
[2] K. Schindler, H. Leung, C. E. Elger, and K. Lehnertz, “Assessing seizure dynamics by analyzing the correlation structure of multichannel intracranial eeg,” Brain, vol. 130, no. 1, pp. 65–77, 2007.

Method 2: Generate FFT Correlation Coef[2]

Correlation 
Coefficient Matrix+
Eigenvalues

50 combinations:
Window = {1, 2, 4, 8, 16} Seconds
Overlap = {0.5W, 0.75W} Seconds
𝑓!"# = {12, 24, 48, 64, 96} Hz

Open source: https://github.com/IBM/seizure-type-classification-tuh

https://github.com/IBM/seizure-type-classification-tuh


Baseline Machine Learning Framework

KNN

XGBoost
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CNN

Pre-Processed 
Data Majority Vote

Weight F1 has been used to evaluate 
the multi-classification performance



Cross validation Scheme
• 5 folds seizure wise cross validation for v1.4.0
• Randomly divide seizures from each type into 5 groups
• 1 group for testing, the rest 4 groups for training
• Same patients’ data will be used for training and testing

• 3 folds patient-wise cross validation for v1.5.2
• Balanced Patient Number and Seizure Number for each group

Step1: Allocate 
patients randomly 
and equally from 
TNSZ and SPSZ

Step2: Exclude patients who 
have been allocated; allocate 
the rest patients randomly and 
equally for other seizures

Step3: Find random 
seeds with the most 
balanced datasets

Seizure Num Group 1 Group 2 Group 3

Train 2031 2033 2030

Val 1016 1014 1017



How the weighted-F1 score varies with 𝑓!"# (top row), Window Length (middle row), and 
Overlap (bottom row) for both pre-processing techniques on k-NN and SGD classifier

v1.4.0 v1.5.2



5 folds seizure wise 
cross validation

3 folds patient wise 
cross validation

v1.4.0

v1.5.2



Thank you for listening!
Jianbin Tang (jbtang@au1.ibm.com)
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