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Abstract:In the context of multi—dimensional data classification tasks, where there are numerous variable
dimensions and complex correlations among variables, as well as the excessive reliance on manual feature engineering
by traditional models, this paper proposes a cross—dimensional attention classification model based on Transformer
( Cross—Dimension Transformer, CD-Transformer ) . This model treats each variable dimension of tabular multi—
dimensional data as a feature token. Through scalar mapping layers, dimension identifier embedding layers, and
Transformer encoders, it learns the nonlinear interaction relationships among variables, and uses a combined method
of mean pooling and maximum pooling to form global sample representations. To verify the model's effectiveness,
this paper conducts repeated experiments using two public multi—dimensional classification datasets, Wine and
BreastCancer, and compares it with typical methods such as logistic regression, support vector machine, random
forest, and multi-layer perceptron. The experimental results show that the average accuracy of CD—Transformer on
the two datasets reaches 0.9444 and 0.9610 respectively, and is overall superior to the ordinary MLP model. It can
maintain a strong nonlinear expression ability while providing certain feature interaction interpretation capabilities.

Key words: Transformer;Multidimensional data classification;Cross—dimensional attention;Feature

embedding;Deep learning
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