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Falling prediction by bodily acceleration
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Abstract: Falling accident is one of the major threatens to the health of the elderly. If the sign of falling can be detected before falling,
falling can be predicted and action can be conduct to prevent falling or reduce the damage of falling. In this paper, we measured the
acceleration of neck, lower abdomen and knees during falling. The acceleration of neck , lower abdomen and knees changed
significantly before falling. The experiment results suggest that falling is predictable.

Key Words: Falling, acceleration

1. #E

EMENENHE L R DEED 1S E LT, EEICEDE
sz b s 1], & OENI, T v REE R
RN EMSEEORTAREEAKRLTEY, NT A5
NEED 12D OIFEBHBEE T FHIZH RO TH 5 EI RS
TW5BHI[2]. F7=, BEIERAEELTH, BITEOH KR
FICBIT W dloik, Bic L 280888 TchsreE
Z6N%. b LARMSIENS, HTIRED HIEAERRAE~
OHEBIFIZ R DI D FF RN I BB 2 RE T 2 ENRTE
7R BIE, RLEERREDN S EF OBITIRE~ L HIR &
LH0, HRBIRF O R 2 BT 5 & ORI AREIC /2 D
LEZOND. I TAMIETIE, BITIRRED S UREIRAE
WHERS T D RO R R 2 8528k (Fall Sign) R+ 2
72012, MEEE Y —%2 HOCEFIRRED LA EE I
2 BED B RO FARAL O Z 50 L, EIRTI 4
By oMt A217 5. £ LT, fiith L7z Fall Sign LV
R ORI ZAT .

2. EBAE

HRfB Bk ¢, N > Y —(MVP-RF8, MicroStone) &
SMEEMAL, Fig. LICRTHRICHE - FIEE - AR s &=
UY— A UM TO D R X, BEIROINEE 0 1L
AT o7, MEE R o —13H 7Y o Z A 5[ms)
Th D, IEHEEZFHRT 5 5mE, Fig 1 ICRTHERICEST
MoREBIZR T A A FIR (x FiA) « ETHm (y Fm) - mi
%A (z Hia) &L, #EBRE ORI L TR 72
e Lz

A

Fig. 1 Sensor position and coordinates
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Fig. 2 Acceleration of neck
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Fig. 3 Acceleration of Lower abdomen
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Fig. 4 Acceleration of Right knee
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Table 1  Average acceleration

Sensor Average acceleration | Average acceleration | Average acceleration
position | Axis |and standard deviation | and standard deviation | and standard deviation
at the time ofawalk | offallfromarightleg | offall froma left leg
R X 0.460%1095 11210825 043811777
Neck
¥ -1811t0642 -461710969 -4688+0885
z 0.402+0954 43895+0992 54791339
X -0603+113 004111133 -2205+2417
Lower -
abdomen | ¥ -066110503 -652211965 -7605 11481
z 044111220 -1247+1943 -0848 12287
X -0691+£1372 254811781 -06895 1719
Right -
knee y -1322+2239 -4002 4757 17014332
z -3727+3020 -6.871+£3801 464512692
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