MEEARSHA 3531 ISSN: 3060-9461(Print); 3060-9453(Online)

B FHLaRes I RINTP TN xS DRAL 5 i il Uy i

I}E\,EE‘EF—

ALREAFE ATERESITENEE, hE B FHE 710600

FEE. 433 240 ZaT A B4R (NIPT) A—RbhFr RERMEE ., ALGFE KRG IERR S, KLikb%it s
M. BEEMBEFIME—ROIRR | LR HBFEF RS HIEITAE, B RBMERY, 1R L. MAILAK
AT SRR, RAMERITE I ZIAEIL Y FERREHKETRN, RI K—Means ZRE BMI, 3 HEMHE
ABE B, iid L-BEGS-B 29 R KALRMBEE B R RS, FHEE 0%, 5%, 10% #Ei% £ TR IbiE,
AP Y F AR KSR, TR S w2 5 K MAE, L 0.5 AR BMEE SARERE EARTE A
FURAR, B ARIENXEN, ZHETEFEANME L RN, %— SR e irfk, BAERRS %R, &%
HAEARRY . RWR, A BT T RAARAL = AT 75 SRR £ 4%

KEIE: el Fakn; mEE T RESH; Retit; 35 H15

Research on NIPT Detection Time Point Optimization and Abnormal Detection Method Based
on Machine Learning

Chen Siyu
School of Artificial Intelligence and Computer Science, Xi'an University of Science and Technology, China Shaanxi Xi'an
710600

Abstract: Aiming at the clinical problems of poor adaptability of unified blood collection schemes and strong subjectivity
of manual screening in non-invasive prenatal testing (NIPT), this paper constructs an integrated analysis model combining
statistical analysis, clustering and machine learning. Data cleaning and feature derivation are carried out firstly. Pearson
correlation coefficient, mutual information and random forest are integrated to screen core features, and gradient boosting
regression is adopted to predict fetal Y chromosome concentration accurately. On the basis of K-Means algorithm, two rounds
of population grouping based on single BMI and multiple factors are implemented. The L-BFGS-B algorithm is used to solve
the optimal blood collection gestational weeks, and 0%, 5% and 10% gradient errors are set to verify the model robustness.
For female fetuses without Y chromosome reference, random forest and logistic regression are compared, and a standardized
chromosome abnormality discrimination system is established with the probability threshold of 0.5. Simulation results show
that this method can balance detection accuracy and pregnancy risks quantitatively, unify screening criteria, and reduce missed
diagnosis and misdiagnosis. It is simple to operate and easy to implement, providing mathematical support for individualized
prenatal screening in medical institutions.
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