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Vital Sign Detection in a Noisy Environment by Undesirable Micro-Motion
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Abstract

Recently, many studies on vital sign detection using a radar sensor related to Internet of Things(IoT) smart home systems have been
conducted. Because vital signs such as respiration and cardiac rates generally cause micro-motions in the chest or back, the phase of
the received echo signal from a target fluctuates according to the micro-motion. Therefore, vital signs are usually detected via spectral
analysis of the phase. However, the probability of false alarms in cardiac rate detection increases as a result of various problems in
the measurement environment, such as very weak phase fluctuations caused by the cardiac rate. Therefore, this study analyzes the
difficulties of vital sign detection and proposes an efficient vital sign detection algorithm consisting of four main stages: 1) phase
decomposition, 2) phase differentiation and filtering, 3) vital sign detection, and 4) reduction of the probability of false alarm.
Experimental results using impulse-radio ultra-wideband radar show that the proposed algorithm is very efficient in terms of computation
and accuracy.
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Table 1. Experiment parameters.
Carrier frequency f, 7.29 GHz
Wave length A, 0.0412 m
Observation time 7' 41.6667 s
The number of samples N 1,000
Sampling frequency 24 Hz
Distance between radar and target d, 02 m
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Fig. 3. Measurements using IR-UWB radar.
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