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Depression detection based on multi-view gaussian-enhanced TSK
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Abstract To address the weak interpretability of existing electroencephalogram (EEG)-based depression detection models, a multi-
view Gaussian-enhanced Takagi-Sugeno-Kang fuzzy system (MV-GTSK) was proposed. Multi-view EEG features were constructed
from the temporal, spectral, and spatial domains. An improved fuzzy C-means algorithm was employed to optimize the rule
antecedents, thereby enhancing the clustering stability. A Gaussian mixture model was utilized for the probabilistic modeling of the
rule consequents, thereby improving the semantic interpretability of the parameters. A multi-constraint weighted strategy was
designed to achieve multi-view information fusion. Experimental results show that, through the low-, medium-, and high-level
semantic mappings of fuzzy rules, the inference and decision-making process of MV-GTSK can be traced, which provides an
effective interpretable solution for the clinical auxiliary detection of depression. Furthermore, the results of leave-one-subject-out
cross-validation on a public dataset show that the accuracy, area under the curve, and F,-score of the proposed MV-GTSK for
depression detection reach 94.58%, 98.90%, and 95.71%, respectively, outperforming various existing baseline models.
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