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Abstract: This article focuses on core issues in NIPT technology, such as the correlation analysis of Y chromosome concentration in
male fetuses, BMI grouping and optimization of optimal detection time points, and abnormal determination of female fetuses. Through
Spearman correlation coefficient and mixed effects model, the article reveals the correlation properties between the three factors;
Based on clinical risk patterns, a segmented risk quantification model is constructed. Decision tree clustering is used to divide BMI
into four optimal intervals, and the optimal detection time points for each group are obtained through grid search optimization. For the
problem of abnormal diagnosis of female fetuses, SMOTE oversampling and Stacking ensemble learning methods are used to
construct a classification model, providing a reliable method for abnormal diagnosis in clinical practice.
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