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• The Telecardiology Paradigm: Wearable ECG devices enable 

continuous, real-time cardiac monitoring outside clinical settings, 

critical for early cardiovascular disease (CVD) management.

• The Noise Challenge: Ambulatory recordings are severely 

degraded by baseline wander (BW), power-line interference (PLI), 

electromyographic (EMG) noise, and motion artifacts (MA).

• Diagnostic Risks: Unmitigated artifacts distort ST-segments and 

QRS morphology, provoking false alarms, alarm fatigue, and 

automated misdiagnoses.

• Algorithmic Transition: While conventional filters manage 

stationary noise, deep learning (CNNs, GANs, RNNs) excels at non-

linear, dynamic motion artifact removal.

• Study Objective: Systematically evaluate and benchmark 

traditional versus AI-driven ECG denoising techniques regarding 

signal fidelity ( ΔSNR ), edge deployability, and clinical 

interpretability.
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Following the standard PRISMA 2020 protocol, an initial search 

of reputable scientific databases yielded 320 records. After 

removing duplicates and screening titles and abstracts based on 

inclusion criteria specifically the presence of quantitative data 

such as SNR and physiological validation a final selection of 11 

studies was identified for inclusion in the review.
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