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Abstract: Injuries caused by fal

eate‘he lives of the elderly. In order to monitor fall behavior that causes serious
human injury in real time and red ssure on their children, elderly care institutions, and other personnel in elderly
care, this paper proposes to st 11 detection algorithm of FMCW (Frequency Modulated Continuous Wave) millimeter
wave radar. In terms of fa , two feature images, range-velocity and Doppler, are obtained by preprocessing the
radar signal, and frame di method is used to remove static object interference. This paper proposes a two-stream
fusion feature extraction network algorithm to fully extract features of range-velocity images and Doppler images. The
experimental results show that the proposed two-stream fusion feature extraction network algorithm significantly reduces the
probability of false positives and false negatives compared to other network algorithms, with a detection accuracy of 98.75%.
Moreover, the overall network structure of the system is simple, and it has great practical value in the current environment.
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Fig.1 AWRI1642 and millimeter wave radar platform
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Fig.2 Data acquisition process of millimeter wave radar platform

3 #E& (Data set)

ﬁ%%ﬁ”%ﬂ@%‘?ﬁ@%}m AANEIE, f7E, B
. ﬁ?ﬂi%’é}\ﬁiﬁm' o BRI AMR B,

NS o PRI A TR AL B KPR A Y
R AE A AN FR I B E R MR IA S RES A
5 —*fﬁ?z%ﬁ( ETWE IR,

7

BT
$

HIES

>

«fe=

S HRIESADCERF

DCA1000EVM

BRIEPE S AGANTA RS BAAL AT R4, Al

M
@%‘émsﬁaﬁ, ARG AN RS, IR

a5 m, BEEAPRA9 cm, HRHEE N3 m/s, HE
PERN0.12m/s, FHIBRELIRIRAESHILEL,

F1 AWR16421FE 4551 - x2 BUREHENRESH
Tab.1 AWR1642 hardware paramet& Tab.2 Specific parameters of radar acquisition data
WS ) fit HEBH 1
TAEMI#/GHz AL/ Ksps 8000
FRFREE RS /m TG/ GHz 77.00
BRI B /cm PR/ (MHz/ ps) 60.01
T/ ADCRHH/ A 256
W,/ W98/ MHz 3600.72
TRV s A Chirp$/ 4 128
DCA1000EVM Jy3k H TIAWR 164255 ik 1% s 19 i i A ?%L&:zi/é/d]g zz
£,/ ms

U 38 3 1) M1 22 4015 5 T S B (AL 200 S i i SR AL S Th e
THIREHE ] LA I 1 Ghps AK M S i 3 EAzpL, SEaigk
TEAVIIIR SHEAE, ARG T DA HoA% 38 45 i ide i) I 647 R
EPERNEET 5

2K B AD CJRUEHR RE R WE 2R . HIE2
A, PCHURS5 AWR16427F & # 2 [8] /) USB 7 A2 ¥
EANLIE LA O ThRE s PCumAIDCALO000EVMEHE R LR 2
[ USBE: O Ttz HlE S Z S . AWR1642BOOST
AW TR BB E ARG, EREREETHES,
ADCAFI U A5 5 #4T R A R ADCE 7, AR5
ADCHE#ZLVDSH: 0 Z2DCA1000EV M i3 DA K R 4% & ik

TN AR K EER T H1—3 m#EfT R RE,
SR I A R A, SETe N B AL ARAE A [ 9 67 B 3
1B, AT H 4L RAE300K To A . 3003k EH 1L, 300iKFTE. 300
W], 300K #ETF, i1 500440k,
3.2 BAETALIE

T 3 R A U R S SR AR s R 1 [ IR B S AT T AL 2
BE R -HEE, REHEBENERE MESHTENG
BEATHE R AR, 155 i B A A 1R
321 BEH-EEE

R — T A A R N 3 s, B — R b fE L
Arfi(Fast Fourier Transform, FET)&7E Rt a5 5



8 /LR

20234F5 H

SRR, B IRFFT RIS —IRFFTIEA 72
Bt ) e % 25 b A5 5 1 2 B AT (i, &R FERES—
T P B B — R

1gIHA %
B3 3B % ik R A MR
Fig.3 Diagram of range—velocity construction principle

25 B — R P RS H AR T, B WU X

ID-FFT4

BRI T EHS BRI, AR, R T i
1T R R EXEAE WL, REEX e A AR ()15
HEBRFSHERTIENEE-HERE, E4)hR#FTER
HSEANEE - R ERE, E4b)AERESERTINENE
E-HEE AR EASIERECAM BT BEIE, UK
SR3MTAECAWTEE PR B 16WTEE, BIEABIERT 158 167K IR
B,
KXok =%2i=1 X ;n 1x,((”)

(rd

(r,d) Z?:l [Z:zn/ixbk ) + Z:Tin m/2+2x1(;2d)] )
X (1”) = £ m
Er 1% ’ d= _+ 1
Horb, Xy T &8 o J5 SR I EAR BT 5l sFORE
R A R S i) R A

m

d+2+1
2 7(2)

—H Mg RFAEE, mﬂ]nﬁ‘ﬁﬂmﬂﬁﬁﬁ M :
TR B A R AR B

(a)M S H AR AR £ bR

(D)WiZEEEBREAS H iR IE
B4 £k R A TR R

Fig.4 Comparison effect of frame difference method for

removing static interference
322 ZETEh-rtEE

HNAEZ R E RO F B ERE, S il 5 B A

SRR AR, BN NATEMBRE, T AR
IS ) I P 3 B R T IE AT, R 2 A B I 2 i 7
IR AR S A ST AT . M 2 B — I R [ (2
W EARIE), AT RAGE A AR 3l 1 A 59 A RS i H AR Y
ZFERS], X2 H ATEE RS ER G AR, 2
380 90 25 AT LA AN B g — [ ] v R RN A3 3 ) 25 35 80 i
MAERFE], FORM AR —WA iz i 5 S . iid R
N el BRI i %) 238 ) — ik 6 PR HEAT A, RIS PR, 7E
Z W B A E R R UL AR UE AT 1 SRS X R Eh ST
AL

@5 & AMERE

ram of Doppler construction principle

a
Wﬁi%ﬁ‘@@ﬂn@ﬂ%m, Il 6(a)—I&16(b) 73

EpIEL ATRE. BRE]L EFSERRE,

%

(b)# 1k (T3

(ki

()T
Ho nAtah ke 548 1H
Fig.6 Doppler diagram of five actions
4  PREHEE % SCI (Implementation of fall detection
algorithm)
R S R ARSI AN AR B E IR AR B R IR B
VRS, (AT AT AR A OBU Al A R 2 R A TR R HE

Fo RN #ik, TETEENEST, RAGHE B — A A%
L A P A S IR . AR SR BT R 5 i 28 T 4%
FEAIE AT OFITEZEM % (Residual Networks,
ResNet)xf 22 5 B 4 32 B HEATRFAE SR ;- @ Xof 8 — i i) &1 5%
TFCNN—LSTM M 28 FEATFHEIR AL s @ FF 2 L 4 3 (& F1 B
B — B[] AR BB W R AR SEAT R A, T 08 QAT M 2%



265555

VRIRIPHSE . FMCWZE KI5 75 1 Sk R AG I S8 A 50 9

(Long Short—Term Memory, LSTM)&EE&4F1E i 7
FE s @SN ZE M I RME /32,
UL Rl A 1 22 ) 24 B SE BRI TR

. » § L u-> N
o RN = 7

ResNet18 HHERA

-n FRAE -| 'Eﬁﬂﬁyl BARE

&S
******** 2ER 15T

B 7 SR Ak A AT 2 W & 25 A
Fig.7 Two—stream fusion neural network structure
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