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Abstract 

Selecting the embryo with the highest implantation potential remains one of the 

most consequential and subjective decisions in assisted reproduction, 

traditionally guided by morphological grading systems with well-documented 

inter- and intra-observer variability. Convolutional neural networks trained on 

time-lapse or static blastocyst images now automate this grading step, with 

several architectures demonstrating agreement with senior embryologists that 

exceeds agreement between embryologists themselves [1]. Beyond morphology 

alone, deep learning models have been extended to ploidy prediction from non-

invasive time-lapse video, offering a potential alternative or adjunct to invasive 

preimplantation genetic testing [2]. At the level of overall cycle outcome, a 

machine learning model trained on more than fifty-seven thousand linked natural-

cycle IVF records achieved live-birth prediction performance that outperformed 

conventional logistic regression, illustrating the value of large linked datasets 

over smaller single-centre cohorts [3]. Comparative work evaluating machine 

learning against classical statistical approaches for IVF outcome prediction more 

broadly has generally found modest but consistent gains in predictive accuracy, 

particularly when models incorporate ovarian stimulation parameters alongside 

embryological data [4]. A persistent limitation across this literature is the reliance 

on retrospective single-clinic datasets with heterogeneous laboratory protocols, 

which constrains the external generalisability of reported accuracies and slows 
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regulatory acceptance of AI-based embryo selection as a routine clinical tool 

rather than a decision-support adjunct. 
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