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Non-Contact Vital Sign Detection of Two Humans at the Same Distance
Using Efficient Signal Decomposition

bt

919 - 4Bl - A5 - #FT| - AE

In-Oh Choi - Min Kim - Jae-Ho Choi - Jeong-Ki Park - Kyung-Tae Kim

5_‘4% glojth AlA 7]5ke] H]”%@ AANZ(Z5F B A3 EA 71l tig 37t &8 AR, =
of FollA thkstA el itk ARk, ELZS_ FANEEC] EAE A, 71E VHEREE QAN

£ "GA|7F v o Hk o] F *}ﬂcoﬂ o5 wkA} ahtel Hojtk FANSTE E9E o] YER}] wiEo]
t}, o] & & A3}7] 95kl VMD(Variational Mode Decomposmon)S’Jr MUSIC(Multiple Signal Classification)3} 7+ Al & &-2]
ZIMEC] AMEE FAT, 2 A A G F AAHEY YANZEAE Fhat7]od = E—‘?— AgetA] okt wet
A B A i 23S F AHE dd AANSEAE Hoted HEZE AR 7HE ARtttk 56, Aljbe

1=

IS golt FAMNE 19 Q A ARES 7 AHFEY /1 98 HelEE A e T’:‘j/] A7171 w el 717
HEHT A4EE 9l SmHolA UH—r &4 ot} IR-UWB(Impulse-Radio Ultra-Wideband) 2l o|t}E 283+ A9 A3} At
" 2uYSES Tote] 2T F AHEY AANZEAE AFTHCE £ F AUt

Abstract

Recently, non-contact vital sign(i.e. respiratory and cardiac rate) detection(VSD) techniques based on radar sensors have been de-
veloped for several applications in the medical, Internet of Things(IoT), and military fields. However, if two humans are located at
the same distance, the VSD of these methods may fail. This is because the two humans yield mixed and complicated echo signals,
thereby making the VSD task quite difficult. To overcome this problem, several signal decomposition methods, such as variational mode
decomposition and multiple signal classification, have been developed. Nevertheless, mixed echo signals from two humans at the same
distance cannot be decomposed. In this study, we propose a new signal decomposition method to achieve the VSD of humans at the
same distance. In particular, the proposed method can simply decompose I- and Q-channel parts of a mixed echo signal into the
individual phase fluctuations corresponding to each human, thereby providing improved computational efficiency. In experiments using
the impulse-radio ultra-wideband radar, it was observed that the proposed algorithm can successfully achieve the VSD of two humans
at the same distance.
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