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Research on the Determination of Fetal Chromosomal Abnormalities Based on
Multiple Models
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Abstract : This study addresses the issues of gender factor interference and insufficient generalization
performance in the determination of chromosomal abnormalities in female fetuses by constructing a
multi-model analysis framework. Firstly, the decision boundary determination effects of LDA, QDA,
and GNB models are compared. Then, the threshold determination results of DNN, improved MLP, and
the attention mechanism integrated Att—-MLP model are analyzed. Finally, the neural network transfer
learning method is innovatively introduced, combining the nonlinear attention mechanism with transfer
learning. The research shows that the accuracy rates of both LDA and Att—-MLP models exceed 90%,
and the specificity of the Att—MLP model reaches 97.25%, effectively avoiding misjudgment problems.
Although the effect of transfer learning is limited, it verifies the transfer potential of abnormal features
between genders, providing a direction for subsequent research.

Keywords : linear discriminant analysis; fully connected neural network; improved multi-layer perceptron;
attention mechanism; transfer learning
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