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Abstract In this study, the falls detection and direction classification system was implemented using 3-axial
acceleration signal. The acceleration signals were acquired from the 3-axial accelerometer(MMA7260Q,
Freescale, USA), and then transmitted to the computer through USB interface. The implemented system can
detect falls using the newly proposed algorithm, and also classify the direction of falls using fuzzy classifier.
The 6 subjects was selected for experiment and the accelerometer was attached on each subject's chest. Each
subject walked in normal pace for 5 seconds, and then the fall down according to the four direction(front_fall,
back fall, left fall and right fall) during at least 2 second. The falls was easily detect using the newly
proposed algorithm in this study. The acquired signals were analyzed after 1 second from generating falls. The
fuzzy classifier was used to classify the direction of falls. The mean value of the falls detection rate was 94.79
%. The classifier rate according to falls direction were 95.83% in case of front falls, 100% incase of back
falls, 87.5% in case of left falls, and 95.83% in case of right falls.
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[ 1] 5 7}A] A2 =31 standard data
Standing Front_fall Back_fall Left_fall Right_fall
X y 4 X y z X Y z X Y z X y z
1 126 | 139 | 74 150 | 150 | 71 179 | 187 | 93 130 | 94 | 141 | 124 | 212 | 119
2 124 | 150 | 80 139 | 144 | 66 177 | 196 | 103 | 124 | 89 | 137 | 112 | 200 | 108
3 122 | 134 | 64 146 | 147 | 75 177 | 193 | 95 120 | 78 145 | 131 | 212 | 111
4 129 | 152 | 84 150 | 147 | 66 182 | 187 | 100 | 121 | 85 135 | 123 | 206 | 108
5 132 | 141 | 69 147 | 145 | 64 181 | 191 | 99 | 125 | 86 | 135 | 122 | 212 | 105
6 121 | 142 | 72 152 | 151 | 69 184 | 188 | 109 | 123 | 82 138 | 117 | 198 | 108
7 129 | 148 | 71 137 | 141 | 66 174 | 176 | 104 | 126 | 84 | 140 | 117 | 208 | 103
8 133 | 142 | 70 146 | 154 | 75 182 | 176 | 100 | 126 | 85 138 | 115 | 195 | 100
9 122 | 147 | 75 139 | 154 | 69 187 | 180 | 98 127 | 85 136 | 123 | 198 | 108
10 | 118 | 131 | 72 140 | 146 | 74 180 | 188 | 109 | 131 | 94 138 | 128 | 208 | 112
98 121 | 134 | 88 144 | 161 | 78 175 | 176 | 93 124 | 88 143 | 125 | 207 | 111
99 122 | 131 | 72 138 | 161 | 76 178 | 179 | 93 124 | 79 | 140 | 118 | 203 | 103
100 | 119 | 135 | 76 149 | 159 | 73 178 | 174 | 92 122 | 86 142 | 123 | 205 | 111
data distribution according to body position : X-Y-Z [E 3] ué}u—]%]—@—_/[tg] 7:“_/]:
i ET ST T
|0 e |1 a7]&7] | bydH |a7]&7] | bydH
i x | 0.1239 | -13.9814 | -0.1239 | 15.9814
Standing | y | 0.1012 | -13.1873 | -0.1012 | 15.1873
z | 0.1181 | -7.6048 | -0.1181 | 9.6048
x | 0.1572 | -21.9953 | -0.1572 | 23.9953
Front_fall| y | 0.1377 | -20.3102 | -0.1377 | 22.3102
z | 01932 | -12.5993 | -0.1932 | 14.5993
x | 03029 | -52.8779 | -0.3029 | 54.8779
- N Back_fall| y | 0.2058 | -36.0264 | -0.2058 | 38.0264
v z | 02171 | -19.6872 | -0.2171 | 21.6872
[22 8] Standard go]E]o] A2} AFEE X-Y-Z x | 02660 | -32.7575 | -0.2660 | 34.7575
Left_fall | y | 02911 | -24.5475 | -0.2911 | 26.5475
[E 2] Standard data®] Wt 2 F= wAF z | 02634 | -36.0834 | -0.2634 | 38.0834
x | 02403 | -28.3330 | -0.2403 | 30.3330
min mean max Right_fall| y | 02790 | -56.4765 | -0.2790 | 58.4765
(A3E=wah | (Bakgh | (ABEZAAD 2 | 02692 | 286041 | -02692 | 30.6041
X | 112.8766 120.9500 129.0234
standing| Y | 130.3644 140.2500 150.1356
Z | 643661 72.8300 81.2939 (& 4] HAEF7]] gt 4 FadE S A58
X | 1399187 146.2800 152.6413
fr;’;;al Y | 147.5359 154.8000 162.0641 Test No. Tests ?;ﬁ?cltl Accuracy
Z | 652047 70.3800 75.5553 Front_fall 2 3 95.83
back X 1745490 177.8500 181.1510 Back_fall 2 2 100
LY | 1750219 179.8800 184.7381 Left_fall o1 o1 375
Z | 907028 95.3100 99.9172 Right_fall 2 23 95.83
X | 123.1408 126.9000 130.6592
left fall| Y | 84.3248 87.7600 91.1952
Z | 137.0129 140.8100 144.6071 | A Aot WA A g 55t
g [ SIS | 1220700 | D631 g d3E Fesholct & el o) TR A
fall 106:2457 109:9600 113:6743 1ol Bes ATl Slstel Sy 4EEE v A
e E 40 HERAT
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o} 4z 52t A4FE Y (normal walking) T 5 -9
F=o= Hgkorg Yol AL (front falls-back
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S shIe 4 Ak ek Aol WASIAS o
SVMo] JAZ] 2.85 Tt A WA SIS = SITh
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