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Research on alcoholism EEG signal classification based on Fisher-ISSA-BiLSTM
LU Zhuoyan, HUANG Liya

(College of Electronic and Optical Engineering & College of Flexible Electronics (Future Technology), Nanjing University of

Posts and Telecommunications, Nanjing 210023, China)

Abstract: The traditional time-frequency EEG (electroencephalogram) classification methods predominantly focus on local
characteristics of EEG signals. They neglect inter-regional brain connectivity, and fail to fully capture the temporal correlation of
brain activities, which result in incomplete understanding of the brain and low classification accuracy rate. On the basis of the
UCI alcoholism EEG dataset, this study constructed functional brain networks by phase-locking value (PLV), investigated the
EEG brain network topological characteristics across sub-bands (a, B, 7y, and 8) and full-band, and explored the topological
attribute differences of EEG brain networks between alcoholics and healthy controls. A classification algorithm, which integrates
Fisher feature selection with bidirectional long short-term memory (BiLSTM) network which is optimized by improved sparrow
search algorithm (ISSA), is proposed, and it is named Fisher-ISSA-BiLSTM. The Fisher criterion is used to further screen the
characteristics of brain networks, the BiLSTM is used to fully analyze the correlation of the timing sequence of the EEG signals,
and the ISSA is used to optimize the superparameter of BILSTM. On the basis of the SSA, the initialization method of Sobol
mapping is introduced to enhance the distribution quality of the sparrow population. Additionally, a search factor is incorporated
to prevent the algorithm from falling into local optima prematurely. An adaptive direction factor d;; is also introduced to optimize
the update direction of the location of the sparrow followers. In comparison with the other hyperparameter optimization
algorithms, the classification duration of the proposed algorithm is reduced by approximately 4% to 5%, and its classification
accuracy rate reaches 92.6%, which is about 20% higher than that of the traditional LSTM classification algorithm. To sum up,
the proposed algorithm has a certain practical significance for identifying alcoholics by using EEG signals.
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