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ABSTRACT

Atypicalhealthcareapplicationforelderlypeopleinvolvesmonitoringdailyactivitiesandproviding
themwithassistance.Automaticanalysisandclassificationofanimagebythesystemisdifficult
comparedtohumanvision.Severalchallengingproblemsforactivityrecognitionfromthesurveillance
videoinvolvingthecomplexityofthesceneanalysisunderobservationsfromirregularlightingand
low-qualityframes.Inthisarticle,theauthorssystemusemachinelearningalgorithmstoimprove
theaccuracyofactivityrecognition.Theirsystempresentsaconvolutionalneuralnetwork(CNN),a
machinelearningalgorithmbeingusedforimageclassification.Thissystemaimstorecognizeand
assisthumanactivitiesforelderlypeopleusinginputsurveillancevideos.TheRGBimageinthe
datasetusedfortrainingpurposeswhichrequiresmorecomputationalpowerforclassificationofthe
image.ByusingtheCNNnetworkforimageclassification,theauthorsobtaina79.94%accuracyin
theexperimentalpartwhichshowstheirmodelobtainsgoodaccuracyforimageclassificationwhen
comparedwithotherpre-trainedmodels.
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INTRodUCTIoN

Humanactivityrecognition(HAR)systembecomespopularduetothetremendousgrowthofArtificial
intelligenceinthesmarthealthcareenvironment.Theprimaryaimoftheactivityrecognitionisto
identifytheactionsperformedbyhumansfromaseriesofexaminationsontheactionofthehuman
andtheirenvironmentalcondition.Theartificial intelligenceachievedabigmilestone indisease
diagnosis,medicalimageanalysis,medicationrecommendationtothepatientsandthelike.Several
machinelearningapproacheshavebeenproposedtogetmoreinsightintothesensordataprovidesby
thevariousdevicesthatmonitorthehumaninasmarthealthenvironment.Themosttypicalapplication
inthehealthcareindustryishumanactivityrecognition(Subasi,Radhwan,Kurdi,&Khateeb,2018).
Themedicalapplicationusesahumanmotionforthestudyandanalysisoforthopedics,neurology,
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musculoskeletaldisorders,bodyposture,andfitness.Inasmarthealthcareenvironment,everypiece
ofinformationistakenforobservationsanditmakesdecisionsbydeepanalysis.HARhelpstopredict
theearlyfalloftheelderlypeopleandmonitoringtheactivityofthepatients.

Inthepastfewdecades,severalsolutionswereproposedforhumanactivityrecognitionofelderly
peopleinthehealthcareenvironment.Themostcommonlyusedtechnologypracticedsoforiswearable
sensordevices.Themostcommonlyusedsensorsareanaccelerometer,gyroscope,proximitysensor
andthelike.Theseareavailableinvariouswearableformslike,belt,wristband,pendent,watchwhich
canbeeasilywornbythepeopleandtransmitsthedatasequentiallytotheremotesystemtoprocess
andprovideanecessaryalerttothepatientsaswellascaregivers(DeMiguel,Brunete,Hernando,&
Gambao,2017).Someadvanceddevicesincorporatemultiplesensortechnologiestoobtainmultiple
featuresforaccurateactivityrecognition.Laterbyseeingtheadvantageofcomputervisioninmany
fields,video-basedactivity recognitionwas introduced.Vision-basedhumanactivity recognition
istheprocessoflabelingimagesequenceswithactionlabels.Vision-basedactivityrecognitionis
asystematicapproachtounderstandandanalyzethemovementofthepeopleincamera-captured
content. It comprises various technologies such as machine vision, image processing, artificial
intelligenceandpatternrecognition.Thehumanactivityrecognitionsystemconventionallyfollows
ahierarchicalmanner.Inthevideos,basedactivityrecognitions,backgroundsubtraction,feature
extraction,tracking,anddetectioncomesunderthelowerlevel.

Themainobjectiveofthisresearchworkistodevelopavideosurveillancebasedhumanactivity
recognitionsystemforelderlypeople.Videosaretobeextractedintotheframestocreateanimage
repositoryandthepreprocessingtechniquesareappliedtoremovenoiseandnormalizetheimages
foractivityrecognitionOurcontributiontothisworkistodesignafullyconvolutionalnetworkmodel
toclassifythesequentialframesofvideoandrecognizetheactionperformed.

Theremainingsectionsofthisarticlearestructuredasfollows:thedetailedstudyofthestate-
of-the-artmethodsforhumanactivityrecognitionispresentinsection2.Thearchitecturaldesign
andthebehavioroftheproposedmethodologywereelaboratedinsection3.Extensiveexperiments
andtheirresultsaredemonstratedinsection4.Section5focusesontheperformanceoftheproposed
systemanddiscussthecomparisonofothermethodologies.Finally,section6,concludesthepaper
withthescopeoffurtherenhancementsinthefuture.

RELATEd woRKS

Thissectiondiscussesthedetailedstudyofstate-and-art-of-thesolutionsforhumanactivityrecognition
withprosandconsintheperspectiveofthreemajorapproachesasfollows.

Sensors Based HAR
Thecurrentgenerationofportablemobiledevices,suchassmartphones,musicplayers,smartwatches
orfitnesstrackersincorporatesawidevarietyofsensorsthatcanbeusedforhumanactivityand
behavioranalysis.Someadvanceddevicesincorporatemultiplesensortechnologiestoobtainmultiple
featuresforaccurateactivityrecognition.Thismotivatestheresearchestodevelopnewintelligent
applicationsthatmakeuseofthissensordataforextensiveinferencesaboutdifferentaspectsofhuman
life.Intheearlierpastdecade,severalstatisticalapproachesandmachinelearningtechniqueswere
proposedtoanalyzethesedataandachievedgreatsuccessindecisionmaking,patternrecognition,
andvariouscomplextasks.Inrecentyearsdeeplearningmethodsconvolutionalneuralnetworkand
therecurrentneuralnetworkhasachievedtremendoussuccessinhumanactivityrecognition.TAHAR
systemin(Reyes-Ortiz,Oneto,Samà,Parra,&Anguita,2016)predictstheactivitybyconsidering
transitionsdirectlylearningorbyunknownactivities.TheauthorsemployedSVMwithaheuristic
filtermethodforprobabilisticoutputforactionrecognition.

Chernbumroong,Cang,Atkins,andYu(2013)proposedaclassificationmethodforthedetection
ofactivityofdailylivingofelderlypeopleintheassistedlivingenvironment.Itappliedtheneural
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