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Abstract: The precise classification of epilepsy subtypes has significant implications for diagnosis and
treatment. However, key challenges persist, including imbalanced category distributions and high feature
redundancy. To address these challenges, this paper proposes a deep learning method that integrates the
denoising diffusion probabilistic model (DDPM), the slime mold algorithm (SMA), and the coordinate
attention (CA) mechanism. First, DDPM generates high-fidelity EEG samples for minority classes to
mitigate the distribution imbalance in the original data. Second, the SMA algorithm is applied for adaptive

feature selection and dimension reduction, which reduces redundancy while improving the representation of
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key features. Third, the CA-enhanced bidirectional long short-term memory network (BiLSTM) is

introduced to improve the modeling of the spatiotemporal dependence of multichannel EEG signals.

Finally, the TUSZ dataset is used for EEG signal preprocessing and sample segmentation. The

experiments are conducted along four aspects: DDPM data augmentation, SMA feature selection, CA-

BiILSTM model training, and performance evaluation. The results of the experiment show an average

accuracy of 96.54% and an average F1 score of 0.9687 for six epilepsy subtype classification tasks.,

surpassing comparative methods in terms of model stability and robustness. This approach improves the

classification performance of epilepsy subtypes under complex clinical EEG conditions and provides

technical support for accurate clinical diagnosis and personalized treatment.
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