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Abstract: This study proposes an innovative Fuzzy Optimal-margin Distribution Matrix Classifier (FOD-

MC). The model integrates fuzzy membership theory with margin distribution optimization mechanisms to
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achieve effective extraction of matrix structural information and robust handling of outliers. Specifically,
FODMC employs a margin distribution-based loss function to optimize classification boundaries, incorpo-
rates a nuclear norm regularization strategy to maintain the low-rank characteristics of matrices, and utili-
zes the Alternating Direction Method of Multipliers (ADMM) for efficient model training. Experimental
results on multiple benchmark datasets demonstrated that compared to existing methods, FODMC showed
significant advantages in classification accuracy, robustness, and generalization capability, providing an ef-
fective solution for matrix data classification problems.
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