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Atrial fibrillation, the most common cardiac arrhythmia worldwide, significantly raises the risk of stroke and heart failure, increasing healthcare burden and costs. Early detection is imperative for prevention and intervention. This has been provided by advancements in machine and deep learning, which has provided resilience even against noise or short durations. This systematic review, spanning eleven studies on PubMed, found that incorporating signal preprocessing (wavelet filtering, independent component analysis) and symbolic representations of RR intervals improved average sensitivity (up to 96.8%) and precision (up to 94%). While robustness and classification were improved by de-noising strategies like Stationary Wavelet Transform, phase-driven attention mechanisms, generative topographic mapping, and novel feature-selection strategies (filter-based γ-metric), synergising convolutional neural networks (CNNs) and hybrid architectures (CNN–LSTM ensembles) is additionally beneficial. Wearable and contact-free monitoring (e.g., facial video–based pulse extraction) allow for continuous and opportunistic detection, which aids screening. Non-linear clustering (using GTM) with phenotyping methods improves risk stratification to support more focused risk management. With limited or non-human data, weak labels and uncertainty estimation improve model calibration and reliability. For paroxysmal AF episodes, dynamic symbolic assignment (DSA) captures transition patterns in RR intervals. Advancements in machine learning have significantly improved early detection of atrial fibrillation across scenarios. As this healthcare burden persists, hopefully, these innovations will improve prediction.



