Journal of The Institute of Electronics Engineers of Korea Vol. 50,

20134 68 MAE3 ==A H 50 2 H 6 =

0. 6, June 2013

[=]
—
N

== 2012-50-6-29

35 7HEE A EolE B
U4 Lare]

( Fall Recognition Algorithm Using Gravity—Weighted 3-Axis
Accelerometer Data )

* o
Ran

1}

N sk
711]1:!2—,‘”‘ }f:ql

(Nam Ho Kim and Yun Seop Yu®)

(@] [e]3
I =

AN ey vpEa

of o] AHgH= Wy

F8 Wl Uit JtEAE AL 35 SR AA HolHE W
Markov Model; HMM)ol| A&k A| 28 S Q14 dagsS ARbgtt 7]
=9 WE F(Sum Vector Magnitude, SVM)¥} AEFA A3t A2l
(Gravity-weighted Sum Vector Magnitude, GSVM)E ¥3}3+

4 ANES WALk APS B Qe MY B Ant

=
54

ol

o
=

R

|
WIEA S

Oy Y
=)
o,
k=l
—_
S
X
=
L
k1
g
=1
@.
=
2.
<
o
S
3
X
i
o,
oX,
@«
e
&
=
Q.

o S

3 FEL mlm O{N
J

e

2 ol

[e]
%9l

=

$8 3% A Ee WE F WL R §

Abstract

A newly developed fall recognition algorithm using gravity weighted 3-axis accelerometer data as the input of HMM
(Hidden Markov Model) is introduced. Five types of fall feature parameters including the sum vector magnitude(SVM) and
a newly-defined gravity-weighted sum vector magnitude(GSVM) are applied to a HMM to evaluate the accuracy of fall
recognition. A GSVM parameter shows the best accuracy of falls which is 100% of sensitivity and 97.96% of specificity,
and comparing with SVM, the results archive more improved recognition rate, 5.2% of sensitivity and 4.5% of specificity.
GSVM shows higher recognition rate than SVM due to expressing falls characteristics well, whereas SVM expresses the
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only momentum.
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Flow chart of fall recognition system.
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Fall recognition experiment results.

A () |Asvn(®) |Apsvar(t) [Acsvm(t) [Acpsva()

sensitivity | 96.80% | 94.81% | 93.93% | 100% | 90.03%

specificity | 93.12% | 93.48% | 93.08% | 97.96% | 92.06%
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