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Real-time fall detection method based on threshold and extrgmely randomized tree
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real-time fall detection method based on the fusion of hold extremely randomized tree was proposed. In this method,

Abstract: Aiming at the problem that wearable deyice- fall detection cannot have good accuracy real-timely, a
the wearable devices only needed to calculate th ﬁd value and did not need to ensure the accuracy of fall detection,
which reduced the amount of calculation; me time, the host computer used the extremely randomized tree algorithm
to ensure the accuracy of fall detectl st o the daily actions were filtered by the wearable devices through the threshold
method, so as to reduce the amount of'%a¢tion data detected by the host computer. In this way, the proposed method had high
accuracy of fall detection in real time. In addition, in order to reduce the false positive rate of fall detection, the attitude
angle sensor and the pressure sensor were integrated into the wearable devices, and the feedback mechanism was added to
the host computer. When the detection result was false positive, the wrong detected sample was added to the non-fall dataset
for retraining through the host computer. Through this kind of continuous learning, the model would generate an alarm model
suitable for the individual. And this feedback mechanism provided a new idea for reducing the false positive rate of fall
detection. Experimental results show that in 1259 test samples, the proposed method has an average accuracy of 99. 7% and
the lowest false positive rate of 0. 08%.

Key words: fall detection; real-time; wearable device; feedback mechanism; personal alarm model; threshold;

extremely randomized tree

0 Bl= SR R Al AR T R AR AR ULAR R AR, IR A Al AT ]

‘ o BTk R W . BRICE AT AL 20% RISV A B 2
A CUE I LR AP B AT TE2045 e v g Ao B K ] L M o

R UGS LR . BREDZ 655 MU E ARESZOIERE ) [ g AR A BV AT R BT R R B AT 6
) TR AR T B 2/3 MBI . R AR SR R R K R 2 (A e AR

Y #s B #1:2020-11-20; & B A #A:2021-01-27; 3 FA H#3:2021-01-28,

EE&MAB : & E SV H (2017YFB1401200) 5 3644 1 4 2 B 2 H R WF5E 8 05 100 H (2D2020146) 5 17 78 1 BHE ey 8 i i 5 0 5
(1911Q001) ; {44 B+ 5 BHIFI H (B2019005001 ) 5 T 45 i 45 2= L Bl A A A st i) 55t H (SLRC2017022) .

{EE R XIBOE(1983—) , 5 Wbt A, fl#d2 WA, EZF 507 1 AR S5 b3 B REANIE T i RE(1996—) , 55, Tt
TN B 5e A, EEEPRIE A BRI s B FHE(1977—) B b E A R T, R EEESE O n) AER AU R T RDE T
P (1985—) , B, TGS, B3R TR0, Bt E RS s A ah Ak EER FRME s  TUtEG(1956—) B RIRVIIE I, Hz A, £
BLOFSE 5 1) AL I S s XIFFF (1977—) Lo b i N #0d  ii, RZRF 5 i) R TR


http://www.joca.cn
http://www.joca.cn

2762 HH AR % 41 %

WAL T FL AR T 1 DB . R ARSI 1 Sz Eh BE LB 8] 5 ST B 2 8 A
AP BT A 2R UF 3 2 R IR 2t R S v 2]

B PR T R ) B AR A DU v A o B B e AR R
T T 4 T 2 B S L 2 R A2, AL > AT LA R e PR A0 ) fl B P 3, DA R £ v 23

YN

e e o R OMPRIRY . A SCE A BB L (SR SR
kBt oy Ht T Tttt et gy WAL, P A 518 I T O RS B
R (R Es O R BVt gt CTo PLBLERA LALBUR SR TR RBORILBLES ik
L et et e A DL SRR WAOTER MO LTS 5 R I
At 0 A et e by VRN SRR ROW =B S R
R ARG % B iR R e s Do 0 T ECRHABLIA P AL AL SRR L 25219
OB ST B0 R SRR TR T ek gy, O BRI RERBKEI IR ik (S otk
S AT SRS A T U 46 MR B BTy, e SRR AL PRALAL IS K3 1 A b
A RIS AR SO0 (i i s 1 KB RBRIBAR 4 208\ (LABLAR 7)1 X
SR (ERK RN 1 ST . Zermouki %5 (IR IR N LR MDRSUHEEEML A i I 2005
AU B AR BRI, 5] T 97, 020% ot ety ox 0 PPN P F S5 1 125 S LI LA )
e A i e g TURBUVEIA ) ST 69U, R R S

(7 \T? N S I‘:Zé W? é%
BREREE T (e BEI I P4 00 07 P k8 T 0506 fiemyoe . D ARHLIEICT BRI L

EIRIRHE B A 5 (GO M LG, 7 50 5 OB 36, O ELA R
B A& RO > (ELJ B SRR I I, 3 R AR T 283 TR B
&%%B#{E%o | sa?MEjWI’Fﬁ{Wﬁ{i |

S T3 25 B 25 S S A (8 B 3 4
T B A B AR P 2, Saleh 256 4y — RS
5 T A SO 5 B0 ok 0 PR S i 47 1 SR BRUR
SR B A S ) B DL A S A A AT 402 . B
S TG S A 574 B A1 P 7 Ak 32 U6 ) 7 A B3 L
e 3 T gk it ARG LLB IR R B B 7 B R %
T A 4 B 2 T (5 AR 5 S BIL S S0 0 A AR BT A
RE AL RS L B S POk OB WA 3 T
I {1 R I 2 % K 2 80T 8 B R SR MR 4 TR R TR
AL ST 2 RO . (LR | B TR HLA BR A T R
T i T 1 5 ARSI A 000 2 1 %5 TIG B 160
50l L2 L R R .l A e [
AR T 3T W 0 2 B T2 2% 0 i T R A
W45 ZEEAT T 43 . WIS 25 B R T A TT S B Y R %
O o BN T 20 2. 0, JLrP 0 B M R IR s e 11 SERRROLERBIAG T
R FE S BRI . £ ) S0 BB AR R FIRE £ AFHPLIG B X531 2211 2 Rl 75 B A SR EEA | B2 1
j(iélif":,ﬂU\ﬁ:mﬁi%ﬁﬁE"]‘%?ﬂ?iﬁﬁ?&éiﬁ?ﬁﬁﬁfc zgﬂﬁﬁﬂ%ﬁﬁﬁ%%iﬂ%ﬁ{uiﬁflﬁ%ﬁﬁo /fgggmz%;ﬁ*lg/‘]ﬁ%%ﬂ
FESCIT T AR | T I S 3 18 TR 1 7 2 AL B4 e TAL S B 15 25 AN B AR 3 T FH RS s o AL Tt
SR AL, LAEAT RO AR R i fide 5 S0 0 S AR ARG A S i L AN el P A 48 2 A AL IR

%Bﬁk%“”@ﬁﬁm}mﬁk%%ﬂﬁ”x/\ﬁ&%iHa‘ﬁ‘?)ﬂﬂﬁﬂﬁﬂ R e B RN T K B SR AL R, RS TY 901,
S A B T e R st TR AR T A s g SIS O fdk R Ol TR e S O
B 4 0 S BB R 7 o5 R T R R gt gp L VTSRS B AR A A B IS JE P ) ket L R DX Sk
ST RS R M ( A S R, A T —fp AR N
ST B R LR SR R LR 7. %07 H 50 I EEBE : b B RBEER (AT LA R
B S B BE LRI . 3 SR i e pets) SOMVRIS SIS R RGNy 8 o PR P R R

P ARSC R B AR R R
Fig. 1 Overall flowchart of proposed method
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Fig. 3 Flowchart of real-time suspected fall detection
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Fig. 4 Flowchart of real-time fall detection algorithm
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