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Development of anti-fall intelligent cane based on multimodal sensor fusion
Minhai Xia
SDIC Healthy Aging Industry Development (Yancheng) Co., Ltd., Yancheng, Jiangsu

[ Abstract] This study proposes a design scheme of anti-fall intelligent cane based on multimodal sensor fusion. By
integrating various sensors such as accelerometers, gyroscopes, and pressure sensors, it can real-time monitor the user's
gait, movement status, and posture changes. Using sensor data fusion technology, the intelligent cane can accurately
identify gait instability and fall risks, and take timely intervention measures such as issuing alarms. The system not only
improves the accuracy of fall detection but also enhances real-time response capability, significantly improving the safety
of the elderly population. Experimental verification shows that the intelligent cane exhibits high stability and reliability in
practical applications, providing a safer and more intelligent auxiliary tool for the elderly, which has broad application
prospects.

[ Keywords] Multimodal sensor fusion; Anti-fall; Intelligent cane; Fall detection; Data fusion

515 LB I T o FERRACH i 4% I 85 4 2 M A% Tk 2%,

CAE BRI G B B AR, BBy RE e A # AP B RS B ERA .
SO RRAN R TG R I RN R BB E s RS NP R = S A, R RIS
TR SR P A N T AL, BORREMS SR — B AR, B S IF BRI R s BRI & A AR A, 3 BT~ A
FEXST M DAL I FO7 AFAE SRRV . BEEARRES RS IR0 B M b S i i e & g, itk — 006
BRMAIE, ZHSMEREME ROVRTH BRSNS TP SRENE . 2 e S 8 mAMER R Tt 1
JE (2 BT B FURTINER FE it FEMROMI I AR s & BRSNS B, (8 e 29 Bt BE 06 S0 v Aff R 31 v IR
ZAMEIRES N EHE R S . AOCT RS A BRI RN I 0 s Bk R AR S AT EE A
ABAL LA, IR REAE R A AR KRR T 2B LR BOR ML A DAL 25 H B A
LSRN . ASCE SR — A T 2SR IAME L, AR T IR AN P AR 5 )38
AL IR R R BE DALY S I EORAEON R e SRR, AR IIEEh T A DA
PRI ORI RE . RIS 5, ORI AT I OROUSIAEE S, AR AR AR R TCVE BOX 2R 1Y
= Al VS E P QPR AR SR, LG 2 AR IRES R, W LAES R

| SERSRRABRBARENBRES RPN A i F P BPIRZASBEAT B B . X TR AR

DRSS BORET B R G N iz, 8 BN, B BN R T AT RE TG v A A I L 2k

-87-


https://jeea.oajrc.org/

H iy

2o RS A SRR 5 PR I B 180 R e BT A

(R AT I PUEAS =, T4 & PESR ORI Eodhs , I RERS S35 4
MR TR R BT B, SRR A B R, AT R
R A RORER o A% B 2 18] (i P [R] 4 P the m] DL
1R R GUAE R IRIAE N IIE R, AR AR AN 45 1 L
AR RPARERE I T . REUAEs B E MR A
T B RNE S5 1 15 BR 1) R G ) Sk S A A

X 2 WA A IR AR A [ K (B e L B LA
HEah G BRI BRI R IR TS 2 1%
AR V) R AR O . B Al & HoAR g
R R A A A RS IG5 AT SR G AL B, i3t — 2D iR
THERAS IR HEBA 1 o 5 5 I L T 5 PERR A Kt mT
LLIE I I & SE (2 s sl . AR
AT SRR, WU R AR AR (45 5 1 T IS AR
AT, B SR AT 5 LA P 3 SR 1 D 1 S I
Bt 3t G B G A BRI B 8D A AR AT 7 A A R
Wro Sl ILIX AT 3, B BEDIALRENS SEIL AT SN M
i, NSRS e A IR

2 BIER S EIASBREIRNEE R

Kol b A 002 2 A AR AR B LT BT (%
DR Z o ISR E A [F A B I B e 2 AT 5 2
fRRR e, AT LUK e i 2k 208 RE 473 AL PR AL RS 2 AN
Wi 23 o A 8 AT R ARG TN 3 A A MR T B ) £
SARTRANEEIE, AL SERR N e, B RS I AN R

AL (T, 30 25055 FE B B 2k 2 AR IR BT A 3R . it

POLE € S NS U A L AP EE RS R €
CREACER, VAR PE BB B F R AT A MR,
SRt S AE R A TR . Bl RS SR R AL RE S AL PR
N TP s 2 TR P S5 R PR RO AN S P, T B g 7 e
S RSB AR AT FEE

N T SRS N RS R, WEFCEATIR I T 2
Kol b o 5%, Bl R R 2B R T IE B RE
DR S e S5, X R SRR RE NS MR 1 AR X Bl
FRAIE, AT AREE . R /R 2 BB A AR SE ] (12
ST RA BRI, A JOh M 2 MR
ARHRI B R BRI, A5 S -1 AR 1 1112 20
BT o WL PRI A e 5 AL B AR LRI R ST, IS
TR B RRABIAS DRI, A D0 SRR, BE 5 e I
ST AR GUIRAS T LS SRR i i R AR AR 0 22 A
PR RS B AT AL BE, SRRt THEE R . I8
OB B A BER S, RES A RO AR I
MRS, I IR IR 5

B b SE A A DURBLE RS FE RO 3R T T
BAE T HX AL G N RE ST - £ SEBRE I, &

- 88 -

N RE T I 22 F 2% (RS AL R, st g A1 4758
R PEARAL AR, XL PR Z AR AT RE R M A TS 1 T RS L
S HE R A R, REREWIRE AR IR, B
TN B AT M, AEA UL RLD AR TN AR AR XU
FEAST I EATHERS, B REPI L AT LIRSS 1% kA 52
PR B v B AR, DA S 4 e A B 2% AF Db e
TIEI R S B R R R AR Ol o B il 38w A
MR ZE NI AR Z R AT E AR B, AR
AR ARE L B ACRBUATRT DU T B S A AT
PeA o T EeAIE s Ao 45 B K () B E DA L AE 22 Al R 23R 5
TSR RENS DRI RORS FEE 11 Bk R4S DU e

3 BEEBRRITESEMAR

BREDARL R BT 5 SR BT R R AR BOR
AFEALIRIRER L AR RS FIEBAH R P S HA
THEE . 9 T SRR BRBI DI RE, B RE AL AL AURENS SEIR I
EM PRI sh B, R B 200 45 R 8 R e R
Fo B2, B REDIBLL U & R A7 E TE S AML
AEEANE, ORI A AT R v i 2 e R SE o £ERE 1
Bt B R DAL TR B IR LT FEARA T
KA 2 M AR RS, B ORI RENE ST RAE T (i
ENHHE . AR IES IR N B RS JEE L ThAE fRRRA
BRIER,  PLORIIE 2R 48 AR PR AT (8] 4 F A T 471

FEMA RGBT, B R L ZE R B AL
FIALEE A TT, REWS TRIE AL TSR B 2/ B A% 1 B OF
PATRL G 5. BT AR ZR S E ke
REZT, IE T AL IRIIAEAIZER, LA DR RES AL REDS KF
S TART AN 78 i o AEBR AR B AN R 5 75 0T, R
BLSEIN R 2B RS I B 2T A, R A& A
VT 7 A A XSS o — LR I 80 53 1 10, R e
PR INE B % RV A et e R U A A R i, ke
ERBRMAES, HORA LB, ERE R
THE TR R B AERENE, a0 54t T L
AW S 458, 35 B 48 N PRk AR B % RS, 3291
AR R

BREML I BHE T B B2 AR RETIRE, W GPS
AL EESRN WA EINEE. GPS EALIhRER] BLAE
FAP B kAR PR i s S AL B, JF AR SRR B
BT RS WA AR SR BE B o 1B & s DO RE I T DAFE
M PR A h S s P 1R 5, WBEFENE
Ly L ORFR T4, BRARRER A0 0 IR o 24 JE TR /T LAAE A5
B RETIAL S H A B %3 AT HE R 2D RS B A%, fldn
HEGETH. BT RE WA, #— PR AL
R REVE 5 TR o I I X Se B, B RE A A &



H iy

2 RS A SRR T 5 P I B 1) R e BT

TP EEAR T R, IERREE 9 F P AR T S R
%, AT HAE HE A TS TR IS0 N T

4 SEIIIES RS M4RE A

N T B AE BT R RE PR Bk A R, SRR IR
IES REVERE VAL & B OCE BRI IR . i SEIR HE
HIWCER S 23 #r, AT DA TH PPk 2 R4 BLAE S bR B 58 v
HIZRIL, AR EIS IR HEREPE . NI A. REik
SEVESE RIS  TESRI0 T, 1 e 7 B A — MLk
B35, WA FREA . HE A RS F AT,
DLBS AR AR AE 2 Bl 00 T (3 R ol i 5408 404
PG A AR O HE I S — B0, MR R AR S
R YR 0 SR A58 IR I B B H (R o B I [R] (1)
R, PPk Re 10 BLLE & P S BRER S A AR e 1
WTEEWN . EAh ANFEHH RS54 T RIR M.

S IO UEIE T EEVT AL O Al A R A . 38
Tk o AN ) A il SR ot LAk, T L i R o B
VRAE SR ARSI v LA S v ORGSR SO S . ROR 2
TEWE S BLFUEYE UL BT AN R B I LU nT LA
TNEATITE SEI I ORE EAN TR AR A T IR S5, A
NG SR B LR SR, I 75 T fE 45 AL A
PRBS HEAT VP, B R HLAE AHLZE B ISR ET & M55 7 T
IS BT RCR o I X eSS 5 PPAl, AT DO R BE P AL
IR THEAT A TR AL, 3 & AR S g A b ) R R
FR

RS RE VAl (4 55 S5 — 5 A2 34T AL A B 7
e EESEIREE, B Ay BLm Pk = 2%, &
FEEFANFTH . AR ZE R S N 2 . e KR
R P, USoBE 2 R IR, AT R T
TE ) S B H R 1 0] A A3 B A v B, W] DA —
e RAIERE, AR IHET R R ALK . ax e
SEE 5 VPl N B BE DA BL I E— AR R e SR A T
DALY o

5 458

77 ik 3] PR BL BT R R T 2 A A A ik A il A

-89 -

PR, AR w1 BRABAGI fRS S M S 52 o G
LT FESROON T 77 4% Ik 2 25 22 P A% S48 ) B[R4
F, RGeS AT M6 B D3 RS L4 3s
AR, SIS FIUE AN I XA BT AR T7 SRAMY
FETE TR BB AL DI RENE, BN AIR AL TN
A BRI AT DRI . ROK, BEE BOR R — D R R,
B REATI RS 8 B AR TS A0 2 N\ Ak R AE P 5 T A
REER, BAT R iR AT 20 e

RPN

PRIEBE, VF 88, TR IS. fh& 2 LIRS =T S R Re AL
RSS2 A [ %5 H7,2025,21(09):168-170.

B EE R BRI, 55 5T STM32 A GPS AR %Y
A6 3 B A THI B =R ARG H,2025,(11):216-219.
X, 1 e, B 0, 55 2 D) R R RE AL R G BT[]
I P 4 R ,2024,14(04):138-140.[4] X1 1H: 8, 1 g, 2 5@,
RS EPIBNIE S A BRI M H R 2024,
14(03):128-130.

BARK, FRIEH, R AR 5, 55 B T IE I B AR 1122 N\ B e )
BB A [J] WL AR 4R ,2023,52(09):46-51.

ST REETS e STING  JA EY N A K 7 i s WS A
[7]. BT 1+ L 7E,2022,30(21):151-155+160.

XA, 745 T )RR B 0 A R e R L BT HBE 57
[7].%¢11,2022,35(10):97-99.

B0, R L R T O 4R A AR ) Y R B 1 AL
WA [I].35 8 ok 4k,2022,12(01):20-22.

(1]
[2]

(3]

(4]
(3]
(6]

(7]

FRAUFEBE: ©2025 1E# -5 FFBGRBUY I 72 0y (OATRC) it
Ho RLFLBIMRILEZELTAIERRE.

https://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS



https://creativecommons.org/licenses/by/4.0/

	引言
	1 多模态传感器技术在防跌倒智能拐杖中的应用
	2 数据融合算法与跌倒检测精度的提升
	3 智能拐杖设计与实现方案
	4 实验验证与系统性能评估
	5 结语

