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Abstract:- iA ilarge iportion iof ithe iworld  ipopulation  ihas ia iphysical 

idisability,  ia ilarge iportion iof ithem  ineed ia iwheelchair ifor ieasy 

imovement.  iAged icitizens  iand itemporarily  idisabled ipersons idue 

ito  iaccidents ior iillnesses ior iblind ipeople ialso i need ia iwheelchair 

ipermanently.  iAutomatic ifall idetection  iis ia imajor iissue iin itaking  

icare iof ithe ihealth iof ielder ipeople iand ihas ithe ipotential iof 

iincreasing  iautonomy  iand iindependence iwhile iminimizing  ithe 

irisks iof iliving  ialone. iIt ihas ibeen ian iactive iresearch iarea idue ito ithe 

ilarge idemand iof ithe ihealthcare iassociation ifor ifall idetection 

igoods.  iA iconventional iwheelchair ineeds isome iassistance ifrom  

iother ipeople ior isome iphysical ieffort iof ithe ipatient. iOwing  ito ithe  

irecent irapid iadvancement iin isensing iand iwireless  

icommunication  itechnologies, ipatient isupport iand i monitoring 

isystem  iare igetting imore iuser ifriendly  iand ieasier ito iuse. iIn ithis 

iproject,  ia iprototype iof ia iwheelchair ialong iwith ia ifall idetection 

isystem  iis ideveloped iusing  iIoT. iThis iprototype imay ibe ihelpful ito 

imonitor iwhen ia iperson iaccidentally  ifalls ifrom ithe iwheelchair. iIn 

iaddition,  ithis iproject ialso iincludes iobstacle idetection isystem  iand 

ihealth  imonitoring  isystem. iThe iinstrumented  iwearable idevice  

ienables ithe ianalysis iof ithe isubject’s imotion iand ifoot iorientation, 

irecognizing  iabnormal iconfigurations.  iThe ideveloped ialgorithm 

i[ iis inot icomputationally  iintensive,  iand itherefore, ican ibe ieasily  

iexecuted  ion iboard ithe iwearable idevice. 

 

INTRODUCTION 

One iof ithe ileading  ihealth  iproblems iin ielderly iis icaused  

iby  ifalls. iThese ifalls, imore ioften  ithan  inot, ihave idevastating 

iconsequences.  iWhile, ifull-time icare iis igenerally  iprovided  ito 

ifall-prone ipatients, iit iis inot ipossible ito ianticipate iand iprevent 

ifalls iall ithe itime. iFalls iin iolder  ipersons iare icaused iby 

iunderlying  ihealth iimpairments.  iThey  ican ibe icaused  iby isome 

ineuromuscular iand isensory idis-functioning  ior ialso icould ibe 

iassociated  iwith ifatigue,  iarthritis,  idementia, idiabetes,  

inutrition  ideficiency, i anaemia,  iArrhythmia,  ivision 

iimpairment,  ihearing  iimpairment,  idisturbed  i(higher ior ilower) 

ibody  imass iindex, iurinary  iissues, iinsomnia,  icardiovascular 

idiseases  ietc. iSome ienvironmental  ifactors ilike ifootwear,  iill 

ilighting,  islippery  ifloors ietc. ican  ialso icause ifalls iand ithus 

islipping,  itripping  iand istumbling  iare ireported  ias ithe iprimary 

imechanism  iof ifalling. iVarious imedications iare ialso ireported 

ito  iincrease ithe irisk iof ifalls iin ipeople iabove i70 iyears iof iage. 

iThese imedications iinclude ibut iare inot i limited  ito, isedatives,  

ihypnotics,  iantidepressants, idiuretics,  inonsteroidal ianti-

inflammatory idrugs iand i antihypertensive  ietc. iMedical 

ipersonnel  igenerally  iuse iMorse iFall  iScale  i(MFS) ito itabulate  

irisk  ifactors iand idiagnoses. 

a. Physical iconsequences iof ifalling  iare ithose iconsequences 

ithat iare imedical  ior ihealth  irelated  iin inature.  iThese iinclude- iopen  

ifractures. ilacerations,  ibruises, iclosed  ifractures, iextravasations 

iof iblood, isprain, iand  iinternal ibleeding  iincluding  ibrain  ibleed, 

ibleeding  iinto iperitoneal icavity, imesentery  icavity iand 

imomentum  ietc. iThese iconsequences ioften  icause idecline iin 

ioverall ifunctioning  iof ithe iperson. iMore ifrail ipeople iare ioften  

ivulnerable ito ithese ikinds iof iinjuries. 

 

b. Psychological iconsequences  idescribes iabout ithe ifalls 

igenerally  iresults iinto  iloss iof iconfidence iin idoing  itrivial 

iactivities  ilike iwalking  ietc. iThe iincreased  idependence  ion ifamily 

ioften  iincreases isocial ianxiety  iand  ifurther  idepletes iconfidence. 

iA isense iof ifear iis  ideveloped  iin imost iof ithe ipeople iand  ithey  iare inot 

iable ito ido iday-to-day  itasks iby ithemselves. iIt ifurther  iincreases  

iirritability  iand imental i stress.  iOften, ithese ifalls  ialso icause 

imental itrauma ion ithe ipatient iand ithey  iget ireminded  iof ithe iinjury  

irepeatedly.  i(1- i6) 

c. Problem  idefinition isays ithat ithe iabove idata istates  ithat ithere  

iis ian iurgent ineed  ifor ian iautomated  idevice ifor ithe idetection  iof ithe 

ifalls. iPeople iare igenerally  ifound  iunconscious iover  ithe iscene. 

iDue ito iloss  iof iconsciousness,  ithey  iare ithemselves  inot iable  ito icall  

ifor ihelp. iThe idelayed  imedical ihelp  ican icause irapid  iand 

iuncontrollable iinternal  ibleeding  ior iother isuch  iissues iand ithus 

iincreases ithe imortality  irates iafter ifalls. 

SYSTEM iARCHITECTURE 

This iresearch  iwork  iis ivery  ihelpful ifor icritical ipatients 

ilike icoma ipatients, idialysis ipatients iand ifor ithose iwho iwere ion 

ibed  ifor ia ilong iperiod.  iBecause iin ithese iconditions,  ia iminor 

imovement idone iby  ithe ipatient iis idetected  ithat iplays ian  

iimportant irole iin itheir  itreatment.In  iolder isystems ithere iare ino 

itechniques ito idetect ithe ipatient’s imovement iand iit iis ivery  ihard  ito 

imonitor  ithem  iby iusing  imanual ipower  ionly. iNow iusing  isensors,  

ipatient’s imovement ican ibe ieasily  imonitored. 

Conventional isystem ihas ideveloped  ia iwearable i inertial 

isensor ifor ihuman  imotion  ianalysis ito icontinuous itrack  imotions 

iand ipositions iof iaging  ipeople. iThis isystem iis icomprised  iinertial  

imeasuring  iunit isuch  ias iMEMS isensor i for imotion  itracking. 

iAlso, ifor imonitoring  ithe ihealth icondition  iof ielderly  ipeople iand 

ireports iare itransmitted  iby iRF ito ithe idoctor.  iThis isystem  iconsists  

iof iheart irate isensor,  ipulse i sensor, i ECG i sensor i and i Muscle 

i sensor i and i a i local 
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monitoring  iRF itransmitter iand ireceiver. i(6-10) 

• Low imonitor iprecision 

• Difficulty  iin imonitoring ipatient 

• Connection  i of i many  i instruments 

i are itedious iprocess 

• Difficulty  i in  i monitoring  i patient 

i body itemperature iby ithermometer 

• Heart ibeat iis imeasured  imanually 

 
PROPOSED  iSYSTEM 

Firstly, ithe iproposed  imethod  iis itested  ito iselect ithe 

idiscriminative  iparameters ion isynthetic  idata iand ievaluate iits 

iefficiency  icompared  ito iwell-known  imethods iin iliterature. 

iAfter  ithat, iproposed  isystem iwill ishow ithe iresults iof iparameters' 

iextraction  iand iselection, iand ithen  ithe ichange idetection ion ireal 

idata.  iNote, ithat ithe iaccelerometer  iis  iused  ito ienforce  ithe 

idifferentiation  ibetween  ithe ifalling  iand ithe ilying  idown  iposture. 

• The iLow ipower iassist idevice  iis ia ipart iof ian iindoor  ifall 

idetection  imonitoring  isystem iand iassist  idevice 

idesigned  ifor ielderly  ipeople iliving  ialone. iThe 

iimplemented  inetwork icharacterized  iby ipatient’s 

iindoor  ilocation, ifall ialert, itemperature iand iheart irate 

imeasurement icapability  ithrough  ithe iusage iof 

ipatients iand iremote imonitoring. 

• For ieach  isensor ithe isampling irate iassociated  i with 

ianalog  ichannel iis iprogrammed  iin iorder  ito iassure 

igood iaccuracy  iof ihealth iparameter  icalculation,  ialso 

ithe iguidelines iof ihealth imonitoring  iindex  iwhich 

idefines ithe iminimum  inumber  iof isamples ineeded  ito 

ian iefficient icalculation. iThe iremote iservice icenter 

ireceives ithe imessage; ia imedical imonitoring  igroup 

ican icontact ithe iuser, iand ithen idecide  

i whether ito isend iassistance. 
• The iremote imonitoring  icenter ito isend  i technicians 

ito ireplace  ithe ibattery  iwhen iit iruns ilow iand ithe iuser 

ican iknow ithe ibattery  istatus iof ithe iLP iassist idevice.  iIn  

ithis iproject,  iit iincludes idevice  iand ihardware  ipart 

icomprise  iof iGSM/GPS imodule,  iLCD i(16*2), 

iController  iand idifferent itype iof irequired  isensor. 

iSoftware  iis  iused  ito iinterface ithe  ielements iwith ieach 

iother. iThe  imain  imotive iof ithe iproject iis ito iprovide  ia 

iprotective  iride iand ialso ito idecrease ithe ideath irate. 

iThe iarithmetic  icircuits ialso iact ias  ia  imajor  irole iin 

iGSM/GPS imodule.  i(11-13) 
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DESCRIPTION 

The iimplemented isystem icharacterized  iby ipatients’ ilocation, 

ifall ialert, itemperature iand iheart irate imeasurement ithrough  ithe 

iusage iof ipatients iand iremote imonitoring.  iFor ieach isensor ithe 

isampling  irate iassociated  iwith ianalog  ichannel iis iprogrammed  iin 

iorder  ito iassure igood iaccuracy iof ihealth iparameter  icalculation. 

iThe iremote iservice icenter ieceives ithe imessage, ia imedical 

imonitoring  igroup  ican icontact ithe iuser, iand ithen  idecide iwhether  

ito isend  i assistance. 
Module iSplit-up 

❑ MODULE i1 i- iFall  iDetection 

❑ MODULE i2 i- iObstacle iDetection 

❑ MODULE i3 i- iHealth  iMonitoring 
 

RESULT 

Proposed  iFall idetection  imethods iincludes ivision- ibased, 

iacoustic-based, ipassive iinfrared  isensor-based, iand 

iinertial isensor-based imethods.  iProvided  iinformation  ifor 

ireasoning  iabout ithe iobserved  ispace iwere ilater ion  

iintegrated  iinto ismart ienvironments,  iaimed  iat idelivering 

iassistance iservices ilike icontinuous idiagnosis iof iusers’  

ihealth. iA imethod  ito iassess ifoot iplacement iduring  iwalking 

iusing  ian iambulatory  imeasurement  isystem iconsisting  iof 

iorthopedic isandals iequipped  iwith iforce/moment  isensors 

iand iinertial isensors. 
FUTURE iENHANCEMENT 

✓ In ifuture,  ithe iproject iwill ibe iimparted  iwith ithe iair ibag 

iconcept iof icar i(which  iis  iavailable iin ithe icar ito iprevent 

ithe iinjuries iduring  iaccidents)  iwhile ia iperson  ifalls 

ifrom  ithe iwheel ichair. 

✓ Also, ithe iproject icould ibe iupdated  iwith iautomatic istop  

icontrol iwhen  ithe iobstacle  iis idetected  iwhich  imay  ibe 

ihighly  ihelpful ito ithe iphysically  ichallenged  ilike iblind  

ipeople ito imove iaround  iwithout iany iguidance. 

 

CONCLUSION 

The idevice ican idetect ifalls iand idirect imuch  ineeded  iattention  ito 

ithe iperson. iHowever, ithe idevice ihas ito ibe ifurther  i modulated 

i and i changed  i according i to i personal 

requirements.  iUsing,  imachine ilearning  ialgorithm  iinstead  iof 

ithreshold  ialgorithm  imay  imake ithe idevice imore iaccurate iand 

irobust. iFurthermore,  ithe idevice ialso ineeds ito itake iinto iaccount 

iother  ifactors ilike idifferent  imedical iconditions iof ithe iperson. 

iThe isituation  ihas iattracted  ia ilot iof iresearchers iand ivarious 

iresearches iare igoing  ion ito idetermine ia iperfect iway  ito idetect iand 

iprevent ifalls. iUsing  isensors imentioned  iin ithe ipaper iis ian 

iapproach  ithat ican ibe ifurther  ienhanced  ito ienhance  ithe ioverall 

iworking  iof ithe isystem. 
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