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Abstract: In recent years, there has been an increasing interest in respiratory monitoring in multiperson
environments and simultaneous monitoring of the health status of multiple people. Among the algorithms
developed for multiperson respiratory detection, blind source separation algorithms have attracted the attention
of researchers because they do not require prior information and are less dependent on hardware performance.
However, in the context of multiperson respiratory monitoring, the current blind source separation algorithm
usually separates phase signals as the source signal. This article compares the distance dimension and phase
signals under Frequency-modulated continuous-wave radar, calculates the approximate error associated with

using the phase signal as the source signal, and verifies the separation effect through simulations. The distance
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dimension signal is better to use as the source signal. In addition, this article proposes a multiperson respiratory

signal separation algorithm based on noncircular complex independent component analysis and analyzes the

impact of different respiratory signal parameters on the separation effect. Simulation and experimental

measurements show that the proposed method is suitable for detecting multiperson respiratory signals under

controlled conditions and can accurately separate respiratory signals when the angle of the two targets to the

radar is 9.46°.

Key words: Noncontact respiration detection; FMCW radar; Multitarget respiration detection; Blind Source

Separation (BSS); Complex independent component analysis
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Fig. 1 Schematic diagram of uniform linear array
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Fig. 2 Overall schematic diagram for multi-person respiration detection
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Fig. 11 Respiratory waveforms and reference waveforms separated at 1 m when two individuals face the radar directly
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