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A Study on Fall Detection and Prevention Systems Aimed at Reducing Injury Risk
in Care Settings

i LA ZE A

i CEAERRR
ZATHE W TERFPRFGCNER R AT L THELEER G it
FIFRAZR « @k LERFREGRRER R AT L LR R K F
FIFEZR « Rl TEREREGENRERH S A 7 L TR R T2
FIERAZA W TERPRIGEAEFEL AT LT8R & iR

it SCHE A B

L N e A D

WA OHEE
(Fnx2)

I OEHIBE AT ORERIT L0 BEER 3 L OFRIER A mEAL L, 2 s uveE
lnE OAETEOE O E & B OB B W S AU TW S BRI IR © B R
REDIK FRBRBEE NI L > TAE U 28BN, EEIC & > TERARIEEY 27 Th o ,F
PrOFHERIME D BT B DRI A A — DA RN A 4R < EIR & 672 D ARWFTRIX, N
AIEER 5 K OISR O A 2> SR D JRE 2 e 2, i L 7ok i - Tl &2 895
ZEHAME L2ODY AT AEHEE LT,

IR TILFEOY R L L TCHASITE T 2 @ik O#ErT & 23Utk 5 st Fg
DFEZMIZ DN TIR A7z HER DO BIES— 2 OEAEIR 5 TIFRRHEN mL &0 ) [
BERHY, ZNEM > FBE LT EECHEE P E 2 IEHT2H LT e —Fn
ERHENTWAZ L&A L.

2 CIL B ONZERNZE B U TBRAARIRE O LT T3 5040 % I T S5 7 5y
Wiy AT DOWEERRT-. 3,7 v — FREIC X - TiEEICET 2 BRE - BB
TEHAENE U, ZDOREFICE SO THTEZ T LT 0nWa A7) & TERE LI W
2 AT S UTRISE A o~y R E AW TERAITO GO0 -7 —
% % CNNEF /L(AlexNet) |2 A S35 Z & THEMERE &2 Wit U7 2R O%E B g =
& DOIYFEIEMRHRIT IR K TI2.3% 15 LA U 2 7 O @\ WMER Z @i IS T & 5]
BetEE R Lz,

H 3 T ERE O AP TEK] B2 > F 97 & BURE) 2 A Y I R 2R A 1T -
7o 2R RS Al 2 T FEBRERBE T CHEBRE O A SRR BN E A B3 L s K OMEESIC
FEELI200MEE R Y BIRERINT — 2 205G L. 2607 — 4 % W CLST
M7 V2 HE4E U HafE] iEPEL M E @ AT = a2 T o R, —Ee v hET
JVTIXIEMEER 92.0%,F12 27 85.6%% R L, @\ ik EfE 2 R LT,

HAE TIIAR L O FE R 2 BN LT

WLNEOEE
€39

Recently, with the development of Information and Communication Technology
(ICT), fall detection and prediction systems have become increasingly sophisticated.
These systems are expected to improve the quality of life for elderly individuals and
reduce the burden on caregivers in care settings. Falls, often caused by
physiological decline or environmental factors, can lead not only to serious physical
injuries such as fractures and head trauma, but also to psychological trauma and
social isolation. This study aims to construct high-precision detection and
prevention systems by analyzing both internal and external indicators of falls.

In the first chapter, the background of the study is presented, including the rising
trend of an aging population in Japan and the growing incidence of fall-related
injuries. The limitations of traditional threshold-based detection methods are
discussed, and the advantages of machine learning and deep learning approaches
are introduced.

In the second chapter, internal factors related to fall tendencies are analyzed. A
foot pressure sensor mat is used to collect gait data at the start of walking. Based
on questionnaire results, participants are classified into fall-prone and non-fall-




prone groups. These data are processed using a convolutional neural network
(CNN), and the proposed system demonstrates a subject-level classification
accuracy of up to 92.3%, suggesting its effectiveness in identifying individuals at
higher risk of falling.

In the third chapter, external factors, particularly trip-induced falls, are addressed
through a custom-designed fall simulation experiment. A fall-protection device
ensures participant safety while allowing natural fall movements. Dual acceleration
sensors placed on the chest and abdomen collect time-series motion data, which are
classified using a Long Short-Term Memory (LSTM) model. The dual-sensor model
achieves an accuracy of 92.0% and an F1-score of 85.6%, confirming the feasibility
of the system.

In the fourth chapter the main results of our research are summarized.
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