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Advances on through-wall vital sign signal detection based on
ultra-wide band radar

Wang Yue Qi Qingjie Sun Lifeng Cheng Huifeng Zhang Jingwen Liu Yingjie Ma Tianfang Xian Wenhao
(China Coal Research Institute, Beijing 100013, China)

Abstract: Breath and heartbeat are important vital signs, which can indicate the existence of living body and related
states. Accurately acquiring life information in collapsed space and building interior plays a huge role in emergency rescue
and counter-terrorism. Ultra-wide band radar has strong penetration and anti-interference performance, and can
penetrate walls to detect human vital signs, which has become a research hotspot in the field of life detection. This paper
summarizes the current development status of ultra-wide band radar life detection equipment at home and abroad,
including the main research teams and their typical product characteristics. The overall framework of through-wall vital
sign signal detection technology based on ultra-wide band radar is sorted out, and the four parts of echo signal denoising,
echo signal enhancement, echo selection and distance positioning, and vital signal separation and reconstruction are
introduced in detail, and the application status of deep learning in vital sign signal detection is analyzed. Finally, from the
perspective of products and technology, future research directions are prospected.
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Some typical UWB radar life detection equipment
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Fig. 1 The principle of through-wall vital sign detection based on UWB radar
— 28 — HESMHFIEREAR rh B O )



2024% 8 5

e 5435 S0 H

Kb a, R IR o0 HES WA o, N
SHAS R IS . O RIE B ERIER O BkE 3
X 1 A5 5 A 2 T IRIE A S BRI S S A E Y
HE—E WA, B, BG5S T LR R S & 5 Rk
RS I PVATR GO A

r(tat) = p() «h(tar) = Doap(c—1,)+

a.p(c—7,()) (4)
e p o RERFIKE S, ¢ Fom 24 Pkl iy 2
] 5 = 3TN RS Dk (R A ], (R T, S kb i
SRR, 2 ¢ = mT, B, XG5 AT R R, 7T 3R
N

r(mT,.t) = za;p(f—t;)Jradp(r—rd(mT_\))

(5

FZAF A M A B RN 8] 7 31 A7 T RN

N XM 1 YRR b 4 )0 870 5 35 M e 46 FF R,
AT AR N

Ry = rln.m] = 2(147(778, — 7)) *+a,pnd, —

,(mT,))) = c[n]Jrh[n,;n] (6)
. T, AT DUHLAR A 02 i) () J7 ) b SR AT B s o Stk
Bt 8] 7 1) L B SR AR AT B 5 o SR A2 R TR) SRR B e S P Bs) ]

g 9 DA

REEE cln ] HE YR I BG5S 08 hln.m] A
PRI 50 B AE AR IR 5 .

HRIE bR 5, ARG A0 T # 1E AR B iR 5 88 3 Ak
A 1 8 517 3K B B A AN 1B 1 R, W] LA A
PRI 50 B 3 BT R AR 5 i I s Ak PRt AT LA
i 2o i B I A5 5 TP B A A B R A A A
ACRRAIE 8 111 52 A= iy PR AR S AG DAY B9
3 ETEEREEANTFREGRKIEGSKEN
AR

T S PR BEFH H R I 5 O AT R A 0 f 4 £ R 2
U IS e v ) IR AR BT DL R R R

rln,m] =hln.m]4+cln]+wln.m]+dlm]+
nsm] D
Kl Alnom ] HFEEARRINAY AL AR AR s c[n] AERAST S48
s wlnom ] HRGEFEMAMER ; dm ] Pt 55
s n,m ] ARIEATRE RBW L E RS, Hit, @i
013 15 5 A B AL R, 25 ok 22 b 2 0 T HE 9 S B0 I i 500 8k
155 10 MR BRI, J2 28 B A= iy R AE A5 5 A DU 2 R 1 G 5,
e N I e R e o N 11 O (= o o U
FiR .

miEES RE | ——————1 -+
HE S5 |- ————
il S
{ s |
T L | E—

G

IE] 5 B 4%
5 EM

e S — — ——

H
z2

5 RE JE 4 [E] 3745 5

_ PE-FEESM%

W‘WIM‘W

T

Pe 2 T ST R I Y S A A AR AT AR S A D R

Fig. 2 The flowchart of through-wall vital sign signal detection processing
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