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ABSTRACT

Accidentalfalldetectionfortheelderlywholivealonecanminimizetheriskofdeathandinjuries.
Inthisarticle,wepresentanewfalldetectionmethodbasedon“deeplearningandimage,where
ahumanbodyrecognitionmodel-DeeperCut isused.First,acamera isused toget thedetection
sourcedata,andthenthevideoissplitintoimageswhichcanbeinputintoDeeperCutmodel.The
humankeypointdataintheoutputmapandthelabelofthepicturesareusedastrainingdatato
inputintothefalldetectionneuralnetwork.Theoutputmodelthenjudgesthefallofthesubsequent
pictures.Inaddition,thefalldetectionsystemisdesignedandimplementedwithusingRaspberryPi
hardwareinalocalnetworkenvironment.Thepresentedmethodobtainsa100%falldetectionrate
intheexperimentalenvironment.Thefalsepositiverateonthetestsetisaround1.95%whichisvery
lowandcanbeignoredbecausethiswillbecheckedbyusingSMS,WeChatandotherSNStoolsto
confirmfalls.Experimentalresultsshowthattheproposedfallbehaviorrecognitioniseffectiveand
feasibletobedeployedinhomeenvironment.
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1. INTRoDUCTIoN

The world is facing an alarming rate of aging. Europe first entered an aging society, of which
Germanywascalledthe“EuropeanNursingHome”(Regnier,1994;Lukasetal.,2013).InChina,
it isestimated that thenumberofelderlypeopleover theageof60will increase toaround2.55
billionby2020,accountingfor17.8%ofthetotalpopulation;thenumberofelderlywillincreaseto
29million,andthenumberofelderlywhoislivingalonewillincreaseto1.18billion;atthesame
time,theelderlydependencyratiowhichisdefinedasthenumberofelderlypeoplebornper100
working-agepopulationwill increasetoabout28%.Figure1showsthestatisticaldataofelderly
inChina.Falldetectionoftheelderlyisamajorpublichealthproblem(Nouryetal.,2007).Ifthe
fall occurs without timely rescue will result in rising medical costs and increasing demands for
healthcareservices.ResearchbyIioetal.(2016)showsthattimelyrescueoftheelderlyafterafall
caneffectivelyreducetheriskofdeathby80%andtheriskoflong-termhospitalizationby26%.
WiththedevelopmentofInternetofThings(IoT)technology(Gubbietal.,2013),manysensors-
basedmethodsareproposedfortheelderlyhealthcareandsecurity(Suryadevara&Mukhopadhyay,
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2012;Ferreiraetal.,2018;Hernández-Penalozaetal.,2018).Elderlypopulationsaremoreprone
tobenefitsfromusingwearabledevices(Kekadeetal.,2018),butthosedevicesareattachedtothe
users,andresultinuneasinessordiscomfortwhilewearingtheminpublicareas(Fangetal.,2016).
Comfortablewearingfeelandwearingmobilityaretheimportantissuesforwearabledevicestobe
usedinhelpingtheelderly(Morizono,Oda,Motomura,Sakamoto,Takeshita&Matsubara,2016;
Wang,Yang&Dong,2017).

Ambientintelligence(AmI)isalsoimportantandhelpfulforimprovingqualityoflife(Obukata,
Cuka,Elmazi,Oda,Ikeda&Barolli,2017)andimprovinghealthforelderly(Camposetal.,2016).Lotfi
etal.(2017)proposedanambientassistedlivingplatformtohelpthecarersandtheelderlyperson.
DePaolaetal.(2017)proposedacontext-awaresystemforambientassistedlivingwhichexploits
DynamicBayesianNetworkstoprocesssensors’dataandinferuser’sbehaviorandhealthconditions.
Inaddition,position-basedinformationtechnologyisvitalforimplementingIoTapplication(Xu,
Wu,Li,Zhu&Wang,2018;Xu,Ding,Li,Wang&Li,2017),monitoringofelderlyandimpaired
people(Antoniazzi,Paolini,Roffia,Masotti,Costanzo&Cinotti,2017),andotherrelatedsystem
(Ishida,Ando,Uchida&Shibata,2016).

Figure 1. Statistical data of elderly in China
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