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Abstract: An indoor multi-target millimeter wave passive positioning and vital signs detection
method is proposed based on spatial alternating generalized expectation maximization (SAGE) al-
gorithm to improve the passive positioning and perception accuracy of human targets in such sce-
narios as nursing care for elderly people living alone, earthquake and fire rescue. Firstly, in a
millimeter wave WiFi system, the high spatial resolution of the millimeter wave and the inherent
characteristics of human target (namely, the human respiratory rate and heartbeat frequency
change within a certain range) are utilized to filter and preprocess the collected channel response
in the time domain, so the direct reflection path of the target can be extracted effectively. Then,
the human target location parameters, respiratory rate and heartbeat frequency are regarded as
multipath signal parameters, and the multi-target passive positioning and vital signs detection are

modeled as multipath signal parameter estimation of channel measurement. Finally, the SAGE al-
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gorithm is used for the joint estimation of location information and vital sign parameters of multi-

ple stationary targets. The proposed algorithm utilizes the prior information of human body and

analyzes the information in time domain, frequency domain and antenna space domain simultane-

ously, improving the estimation accuracy and reducing the computational complexity. The experi-

mental and simulation results show that the proposed algorithm can effectively estimate the re-

spiratory rate and heartbeat frequency of human targets in microwave anechoic environment, with

an estimation accuracy of 97. 1% and 97. 7%, respectively. In addition, in multi-target scenarios,

compared with the traditional passive positioning and sensing algorithm based on WiFi, the pro-

posed algorithm has a positioning error reduced by about 70% and a respiratory rate estimation

accuracy improved by about 19%5.
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