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ABSTRACT

In modern society, the elderly over 65 years old are increasing due to development of medical technology
and improvement of their standard of living. Severe fall of the elderly can lead to death threats. To solve this
problem, several algorithms and hardware systems for fall detection have been studied and developed. In this
paper, a fall detection system using 3-axial acceleration sensor is presented. In the fall detection system,
several types of fall-feature parameters are calculated and then the fall is determined by using them. Using
this system, best sensitivity and specificity are 98.3% and 94.7%, respectively.
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1. if parameter > parametery,
then
2. if6(y) > 0,
(among 100 samples after satisfying the condition in Linel)
then
3. return Fall Detection

4. return No Fall Detection

a9 L5 SuEe G A daeFE

m. &

ok

Z 1

@ FeuEE AHES AR E 7 7R Y
iﬁjrﬂ}‘ﬂﬂe AHEstA S AR AUt
S AR s 48 F U AAR vd T
r“/‘r“lEi«l A3 golA Ferly SVMES Hu)
94.6%2] sensitivity$} 52.9%2] specificityE 2}
o FZvg = HO 97.9%9] sensitivitye}
73.1%9] specificitys LAA T F 712 zelo]H
E 233 Ay e FHo 98.3%9 sensitivity 2}
94.4%2] specificitys €& 4 JAATE IH3H 4

t 77 9 seulEe Bt HE Aes)

o A T3k ROC(Receiver Operating
Characteristic) Curve OIE}
100 = >
8 60 7 > ——svm
= 7 i
g0l
= ,
=
= 204/
0 i

<

20 40 60 80 100
False positive rate

a8 2.9 gelr el 52 ROC Curve

100

Y
o 80
= i
s i 0g
[ 4 4 1
5 00 iy 1959
= [ 2
38 / 2959
S
g 404+ %
N
¥

= 207/

N

0 20 40 60 80 100
False positive rate

a9 3. 5ggen g SVM3 ¢ 9] ROC Couve

v.g 2

3% 7MEE AAME o] &% G AA Al
28 Al 71A Y FErEHE A 2 4
< Atk 9 e ET AMSS AFEg B
g v g E AL Ay 28 A Frol o
goh. B3 sgtvlE FolA SVMH 4 & E3d

> o,
o o

_I

A7 H 98.3%9]  sensitivityet  94.4%9]
specificitygt= 71 & A7 S AU
HUEE
(11 SAA, ZddF4: 20108 ~ 20604,
FAA, 2011

[2] T. Zhang, J. Wang, L. Xu and P. Liu,
“Fall Detection by Wearable sensor and
One-Class SVM  Algorithm,” in Lecture

- 394 —



LEAL
o

=X mRtoly 55

Notes in Control and Information Sciences,
pp.858-863, 2006.

8] wds, QES PPE fad. nEA
kel oF $F AR 4% 2R I 9
MAs" AA 8 78 FRYREFNG

=Fx], pp.781-788, 2013 4.
4] Ads, F&4d, “3F 7I&EE A4 HolH
of FEWF JIFEXE AT AP ¢

7 AT =EA, AW 63,
pp. 1570-1575, 2013d 6€.
I Y. J Yi and Y. S Yy
“Emergency-monitoring ~ system  based-on

newly-developed fall detection algorithm,”
J. Inf. Commun. Converg. Eng., vol. 11, no.
3, pp. 147-154, 2013.

- 395 —



