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[ Abstract]  Cardiovascular and respiratory diseases are leading global public health burdens, and accurate acquisition
and analysis of cardiopulmonary sounds are critical for early disease diagnosis. Traditional auscultation is subjective and non-
quantifiable, while commercial single—channel electronic stethoscopes face issues such as signal aliasing and limited intelligence.
Multi—channel electronic auscultation systems have emerged as a research hotspot due to their advantages of rich spatial information
and strong anti—interference capabilities. This article reviews the research progress of multi—channel electronic stethoscopes,

focusing on the optimization of hardware acquisition systems such as multi—position compatibility and flexible sensor array
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applications, as well as innovations in algorithms for separating heart and lung sounds such as blind source separation algorithms

and deep learning methods, and clinical applications including vital sign monitoring, abnormal sound identification, and auxiliary

diagnosis. We highlight current technical breakthroughs and bottlenecks in integration, robustness, and intelligence, and propose

future directions including standardized dataset construction, physics—informed algorithm design, and clinical translation pathways to

promote the field’s development.
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