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Detecting Fall Motion from Gait Data Using a Wearable Sensor
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Abstract:

using a wearable sensor.

This study aims to develop a system that can detect a person’s falling on the ground
As the first step of the study, we propose a method to predict the
motion types and their directions from time-series signals of acceleration and angular velocity.
The proposed method uses the k-shape method to create a classifier to identify the motion details.
The classifier discriminated the motions of walking, falling, and stationary from the sensor data.
To prevent false detection of falls, we also identified non-fall similar to the fall. The first step in
the identification process is to discriminate whether a motion is a fall or a non-fall. If it is a fall,
determine the fallen direction at that time. As a result, we revealed that using acceleration data

for discriminating fall and non-fall and angular velocity data for discriminating the fallen directions

improve the discrimination accuracies.
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%10 S/ BB ARIE RS

0 1 2 3 4 5 6 7 8 9 P | BRE BeMA
PIEEE (A #x#]) 0.926 0.944 1.000 1.000 1.000 0.963 0.963 1.000 0.944 1.000 | 0.974 | 1.000 0.926
hEEE (B JEERE) | 0.907  0.926  0.926  0.926  0.907 0.907 0.870 0.926 0.889 0.852 | 0.904 | 0.926 0.852
FOREE (A ) 0.985 0.985 1.000 0.970 0.970 0.985 0.940 0.985 0.955 0.985 | 0.976 | 1.000 0.940
A E (B JE§EfE) | 1.000  1.000 1.000 1.000 1.000 0.970 0.985 1.000 0.970 1.000 | 0.993 | 1.000 0.970

& 11: $RfB]/JERR R Eh /Rl 1E

0 1 2 3 4 5 6 7 8 9 Y| mOKiE RBME
PISEEE (A #xfdl) 1.000 1.000 1.000 1.000 1.000 0.750 1.000 1.000 1.000 1.000 | 0.975 | 1.000  0.750
hdiE (B JE#Ef) | 1.000 1.000 1.000 1.000 1.000 0.750 0.750 1.000 1.000 0.750 | 0.925 | 1.000  0.750
fRE (A #5#1) | 0.750  0.500 0.000 0.750 0.500 0.000 0.500 0.000 0.750 0.000 | 0.375 | 0.750  0.000
A (B JEdsf) | 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.750 1.000 | 0.975 | 1.000  0.750

F12: 7A T =X A (AEE) (1B 2 HE]/IEIREIEERAN REEFH O BIEAER

0 1 2 3 4 5 6 7 8 9 Iy
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JE#E | 0.000 0.500 1.000 0.250 0.500 1.000 0.250 1.000 0.250 1.000 | 0.575
$AT 0.250 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 | 0.050
ik 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000

% 13: BEA FERR

0 1 2 3 4 5 6 7 8 9 | BRE ReME
BIEEE (A #zfdl) 0.733 0.800 1.000 1.000 1.000 0.800 0.933 1.000 0.800 1.000 | 0.907 | 1.000 0.733
hEEEE (B JEHRE]) | 0.400  0.400 0.400 0.467 0.467 0.400 0.400 0.400 0.333  0.400 | 0.407 | 0.467 0.333
P (A Hrfdl) 0.800 1.000 1.000 1.000 1.000 0.933 0.933 1.000 1.000 0.933 | 0.960 | 1.000 0.800
A (B JR4EfE) | 1.000 1.000 1.000 1.000 1.000 0.933 1.000 1.000 0.933 1.000 | 0.987 | 1.000 0.933
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0 1 2 3 4 5 6 7 8 9 P

i 0.400 0.400 0.400 0.467 0.467 0.400 0.400 0.400 0.333 0.400 | 0.407

% 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
Vit 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000

& 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
HHIAE] | 0.600 0.600 0.600 0.533 0.533 0.600 0.600 0.600 0.667 0.600 | 0.593

K15 7APF—& B (MEE) ©RFEHPHNICIB W TEMEST RG] 72 o 7 BifEAR

0 1 2 3 4 5 6 7 8 9 R
Lt 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
JE#AE | 0.444 0.556  0.556  0.500 0.500 0.444 0.333 0.556 0.500 0.333 | 0.472
BT 0.000 0.000 0.000 0.000 0.000 0.111 0.000 0.000 0.000 0.000 | 0.011
itk 0.556  0.444 0.444 0.500 0.500 0.444 0.667 0.444 0.500 0.667 | 0.517
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