
DOI: 10.4018/IJDCF.2021010103

International Journal of Digital Crime and Forensics
Volume 13 • Issue 1 • January-February 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



48

SafeWomen:
A Smart Device to Secure Women’s Environment 
Using ATmega328 With an Android Tracking App
Sumit Kumar Yadav, Indira Gandhi Delhi Technical University for Women, India

Kavita Sharma, G. L. Bajaj Institute of Technology and Management, Greater Noida, India

 https://orcid.org/0000-0002-4264-1717

Ananya Gupta, Indira Gandhi Delhi Technical University for Women, India

ABSTRACT

Thesecurityofwomenisofprimeconcernaroundtheworld.Womenfeelinsecurewhiletraveling
outof thehomedueto thefearofviolence.Thefearofviolencerestrictswomen’sparticipating
indifferentsocialactivities.Soinsteadofbecomingavictimofaviolentcrimesuchasdomestic
violence,robbery,orrape,womenshouldcallonresourcestohelpheroutofthatsituation.Inthis
paper,theauthorsdevelopawomensafetydevice,namelySafeWomen,whichhelpsinreducingthe
crimesheldagainstwomen.Thisisanewapproachforprovidingsecuritytowomeninanyunsafe
situationbysendinganalerthavinggeographical locationalongwithemergencymessage to the
registeredcontactnumberssothattheincidentcouldbeprevented.Also,itcantrackthecurrent
locationofthevictimjustbyknowingtheIPaddressofthedevicesheisusing.Onecanalsouse
thissystemforthesafetyandsecurityofkidsandelderlypeoplejustbymakingsomechangesinthe
functionalityofthesystem.
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1. INTRoDUCTIoN

WomensecurityistheprimaryconcerninIndiaaswellasaroundtheworld.Accordingtothereports
providedbyWHO(WorldHealthOrganization)andNCRB(NationalCrimeRecordBureau),35%
ofWomenallovertheworldarefacingphysicalharassmentinpublicplacessuchasfootpaths,bus
stands,railwaystations,lonelyareasetc(Smithetal.,2008;Tiwarietal.,2014;Rydeetal.,2016;
Gilchristetal.,1998;Carcachetal.andMukherjeeetal.,1999;Chanetal.,2008;Stankoetal.,1996).
Womenfeelinsecurewhiletravellinglateatnightduetothefearofviolenceorphysicalharassment
(Bhilareetal.,2014).Their familiesandnearonesgetworriedabout theirsecurity.Everyone is
awareoftheimportanceofwomensafety,butwemustanalyzehowtheycanbeadequatelyprotected.
EventodayinIndia,womencan’tgotocrowdedplacesinthedaytimeaswellasatsecludedplaces
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atnight.Thefearofviolencerestrictsawoman’sfreedomandherabilitytoworkandparticipatein
differentsocialactivities.

Accordingto theWHOreport1publishedinMarch2015,due to thegrowingrecognitionof
violenceagainstwomen(García-Morenoetal.,2013),theUnitedNationsSecretary-General,Ban
Ki-Moon, launched the UNiTE to End Violence against Women campaign. This UNiTE session
emphasizesontheStatusofWomenandthecausesandriskfactors inorder topreventviolence
againstwomenandprovidedifferentservicesforthevictimsandsurvivors.

In2015,asurvey2wasconductedbyNorwayonlivingconditionswhichshowthataround9.6%
ofthepopulationaboveage16werethevictimofincidentsoftheftorviolence.Itshowsthataround
4,00,000oftheadultpopulationinthecourseofayeararesubjectedtothesetypesofoffence.Some
oftheresultsofthesurveyconductedonlivingconditionsareshowninFigures.Figure1showsthe
victimizationbythetypeofoffenceforthepopulationaged16orover.Figure2showsthevictimization
bysexandageofpeopleoverage16.Thissurveyalsoshowsthatwomenaremoreoftenvictims
ofthreatsofviolence.AsshowninFigure2,womenaremoreexposedtothreatsofviolencethan
men.Sothetotaldistributionofviolenceandthreatsofviolenceamongwomenis3.6%whilethat
formenis2.9%.

AccordingtothePersonalSafetySurveyonviolence3conductedbyAustralianBureauofStatistics,
(ThenationalsurveyofAustralian16,400adultsaged18yearsandover),sincetheageof15there
were19.10%ofwomenhadexperiencedsexualviolencewhile33.30%ofwomenhadexperienced
physicalviolence.Amongthesevictims,only81.10%ofwomenwhoexperiencedsexualassault
and64%ofwomenwhoexperiencedphysicalassaultstilldidnotreportittothepolice(Watsonet
al.2015;Umaetal.,2015).

Indiaisoneofthefastestgrowingcountriesintheworldintermsofeconomyandinfrastructure.
Butthecrimeratehasalsogrownatafasterrate.EventodayinIndia,womencan’tgooutduringthe
daytimeatcrowdedplacesaswellasatsecludedplacesatnight.Accordingtodifferentreports,the
mostunsafecitiesforgirlsandwomeninIndiaareBengaluru,Delhi-NCR,Kolkata,Hyderabad,and
Gurugram.ItshowsthatthedevelopedcitiesinIndiawitnessmorecrimesagainstwomen(Agrawal
etal.,andAgrawaletal.,2015).InDelhi-NCR,theviolenceorcrimeagainstwomenisanational
issue.So,it’sthecollectiveresponsibilityofthesocietytobuildasaferandsecureenvironmentfor

Figure 1. Victimization by type of offence
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women(Kantetal.,andMehraetal.,2014;Tayaletal.,2015;Scottetal.,2003;Foxetal.,2009;
Ceccatoetal.,andBamzaetal.,2016;Al-Anzietal.,2014;Tayaletal.,2014).

AccordingtotheNationalCrimeRecordsBureaureport4,since2009,thecasesofviolentabuse
againstwomenincreasedinIndiaby50%.In2013,around34,000womenwererapedinIndia,which
is35.20%morethantheyear2012.AftergoingthroughallthesereportsstatisticsprovidedbyWHO
andNCRB,werealizethatWomensafetyisamajorissuenowadaysandwomenneedahelpinghand
inunsafesituations(Ahujaetal.,2012).Soinsteadofbecomingavictimofanyviolentcrimesuch
asrobberyorrapeorviolence,itisessentialtoidentifythesituationandtakehelpofresourcesfor
helptogetoutofthatprecarioussituation.

2. LITERATURE REVIEW

Asweallareawareoftheimportanceofwomensafety,sowemustensureasafeenvironmentfor
them.FewofsuchdevicesandapplicationsthatalertthefamilymembersthroughGSMandGPS
arediscussedbelow(Bhardwajetal.,2014).DongareUma(2015)proposedanandroidappthat
getsactivatedbyrecognizingaparticularsavedvoicekeywordfromtheuser.Thelimitationwith
thisappistorememberthekeywordforactivation.Andifthenoisegetsaddedwiththevoice,then
thesystemmaynotrecognizetheuser.MageshandRaj(2014)developedanandroidappnamedas
IPROBwhichgetsactivatedjustbyshakingthemobile.Thelimitationwiththisappisthatitgets
activatedonlybyshakingwhichuserhastoremember.Bhaskar(2014)alsoproposedanandroidapp
toprovidesecuritytowomen.Sridhar(2015)developedanandroidapplicationthatcanalsoperform
theaudio-videocallsalongwithsendingthelocationtotheguardiannumber.Thelimitationwith
thisdeviceisthatitmustbewithinreachoftheuseratemergencytopresstheSOSkey.Insome
otherexistingdeviceswomensecuritydeviceandsensorsareplacedinwearabledresses.Basavaraj
Chougula,(2014)proposedabeltdevicethatautomaticallygetsactivatedwhenthepressuredifference
crossesthethresholdinanunsafesituation.Asthesystemgetsactivatedbyshock,itgetsactivatedin
crowdedtrainorbusalso.NishantBhardwajandNitishAggarwal(2014)developedawomensecurity

Figure 2. People exposed to Violence and threats of Violence by Sex and Age
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device,Surakshathatgetsactivatedthrough-voicecommand,switchkeyandshock.Thelimitation
ofthedeviceisthattheentiresystemneedstobereplacedifanymodulegetsfailed.PoonamBhilare
etal.,(2015)proposedavehicletrackingsystemthattracksthevehiclebasedonGPSandprovides
safetytowomenthroughanemergencybuttonthatisprovidedunderthevehicleseat(Yarrabothu
etal.,2015).Itrequiresonebuttononeveryseat,andtherearechancesforbymistakenactivation
ofthesystem.SHE(SocietyHarnessingEquipment)isequipmentdesignedbyManishaMohanet
al.,(2013).Itisbasicallyagarmentthatcangenerateupto3800kvofcurrentthathelpsthevictim
toescapefromthatprecarioussituation.Butsometimesthedevicemayharmotherpeoplealsowho
arenotattackers.AshockingpersonalalarmILAsecuritysystemisdesignedbyMcGivern,James
Phillips,andNeilMunn(2015).Butthosealarmscannotbeswitchedoffwithoutturningoffthe
powerbutton.

Therearesomeotherdevicesavailablealsoforthepurposeofwomensafetysuchasteargas
spray,peppersprayetc.Mostofthesedevicesaremanuallyactivatedandhavetheirownlimitationsin
termsofnetworkunavailability,keywordsrememberingetc.Itisdifficultforthevictimtoremember
thekeywords in anunsafe situation,whichmay restricther to alerther familymembers. Inour
proposedsystem,weprovidedthreedifferentwaystouseitaccordingtouserrequirement.Thedevice
canbeusedinthreemodes:hardwaremode,Smartphonemode,andintegratedmode.Hereweare
usingArduinoIDEtoprogramthehardwareportionofthedeviceandmakeitfunctionaltoprovide
womensafetyjustbypressingthebuttonwhichinturnsendsthecurrentlocationofthevictimto
herfamilymembersusingGSMmoduleandGPSmoduleconnectedtoATmega328microcontroller
(Reddyetal.2016).Nowadays,everyonehasaSmartphone.SotheAndroidAppiseasytouseinany
unsafesituation.InSmartphonemode,thedeviceprovidesthemultiplefunctionalitieslikecreating
EmergencySMS, locationservices,sendingSMS,Addingcontacts,callingEmergencyContacts
etc.Whileinintegratedmode,byusingboththeSmartphoneapplication(Shreyasetal.,2016)and
hardwaredevice,wecangetthecurrentlocationofthevictimincasewelostconnectivitywiththem
justbyknowingtheIPaddressoftheHardwaredevicesheisusing.So,thisdeviceisamultipurpose
safetydeviceandpreventsthecrimesheldagainstwomeninabetterwayandmadethemfeelsafe
whentheyareout.Sothissystemcansavewomenfromanykindofdangerandprovidesthemmore
confidenceabouttheirsafetyandsecurityatpublicplaces.Thissystemcanalsobeusedforthesafety
ofelderlypeopleaswellaskids.Wecanalsousethissystemforluggagetrackingincaseweloseit.

WehavecomparedournovelsystemwithexistingworksinTable1.

3. SURVEy

Accordingtodifferentreports,themajorunsafecitiesforgirlsandwomeninIndiaareBengaluru,
Delhi-NCR,Kolkata,Hyderabad,andGurugram.Itshowsthatthedevelopedcitiesandmetropolitan
citiesinIndiawitnessmorecrimesagainstwomen.Basedonthestudy,wefindoutthatthereare
manysafetydevicesandapplicationsavailableinthemarket.Butpeoplearenotawareofthemfor
usingitinprecarioussituationssuchasrobbery,physicalviolence,rapeetc.,andbecomethevictim
ofcrimes.SowehavecreatedanonlinesurveyonWomenSafety:APrimeConcern5.Thissurvey
isprimarilyconductedtoknowthepublicopinionaboutwomensafetyinMetropolitancitiesand
otherpartsofIndiaandhowmuchpeopleareawareofusingthesesafetydevicesandapplications.
Around100peoplehaveparticipatedinthatsurveyandprovidedtheiropinionaboutWomensafety
inIndia.Wewillnowdiscussthefactsandfiguresgeneratedfromthesurvey.

Figure3 shows that63.64%people think thatwomenarenot safe inMetropolitan cities. It
signifiestheneedofanysuchdevicethathelpsthewomentopreventherfromdifficultsituations.

Figure4showsthat75.76%peoplethinkthatitisnotsafeforgirlstogooutlateatnight.
Fromfigure5,itisclearlydepictedthattheplaceswherewomenorgirlsaremostlyharassed

include30.30%lonelyareas,12.12%crowdedareas,36.36%anyarea,i.e.,bothlonelyaswellas
crowdedarea,and21.21%otherareassuchashome,theatresetc.
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Table 1. Comparison with Existing Systems

Device Name Hardware Device Android Application GPS GSM Buzzer Other Features

Nirbhaya Yes No No Yes Yes GPRS

Suraksha Yes No Yes Yes No CallRecording

HimmatApp No Yes Yes Yes No VideoRecording

TearGasSpray No No No No No Teargasspray

Nirbheek No No No No No Gun

IPROB No Yes Yes Yes No Appactivatesby
shaking.

SCIWARS No Yes Yes Yes No Receiverprofile
convertedtoGeneral

WomenVehicle
Tracking Yes No Yes Yes Yes Requireoneswitch

perseatperson.

SafeWomen Yes Yes Yes Yes Yes

Emergency Contact 
calling, Device 
Tracking, Creating 
SMS, Location 
Services.

Figure 3. Graph showing how much women are safe in Metropolitan cities
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Figure 4. Graph showing how much women/girls are safe while going out in night

Figure 5. Place wise analysis (Tayal, D. K., & Yadav, S. K. 2016a, Tayal, D. K., & Yadav, S. K. 2016b, Yadav, S. K. 2015) of Women Crime
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Accordingtothesurveyresults,asshowninFigure6,12.50%ofcrimesagainstwomenare
committedinurbanareasand34.38%ofcrimesagainstwomenarecommittedinruralareaswhile
53.13%peopleallegedthatthecrimesagainstwomenaremostlycommittedinbothruralareasas
wellasurbanareas.

AsinFigure7,thesurveyresultsshowthatonly27.27%ofpeopleareawareofanykindof
mobileapporwomensafetydevicethatcanbeusedforsafetyinpublicplaces.

Figure8depictsthat77.42%ofthepopulationsaythattheyaregoingtousethatdeviceorapp
thatprovideswomensafetyandhelpthemselvesgetoutofthatsituationoffearandviolence.

So, thesurveyresultsshowthat thereisaneedforadevicethathelpswomeninprecarious
situationslikerobbery,violenceorrape.Thedeviceshouldhelpincallingouttheresourcesand
preventtheincidenttohappen.

4. PRoPoSED SySTEM

ThisSystemnamedas“SafeWomen”isaWomenSafetyDevicethatismadeonthetopofArduino
UNODevelopmentBoardandAndroidapplication.ThedeviceconsistsofaGPSModule,aGSM
Module,aGrovebuzzer,GroveButtonandGroveLCDconnectedtotheATmegaProcessorand
anAndroidSmartphone(Guptaetal.,2018).TheprogrammingfortheArduinoboardisdonein
ArduinoIDEusingClanguageandtoprogramtheandroidapplicationweusedtheEclipseIDE.
Thisdeviceisamultipurposesafetydeviceandpreventsthecrimesheldagainstwomeninabetter
wayandmakesthewomenandfamilymembersfeelsafewhentheyareout.Sothissystemcansave
womenfromdangerandprovidethemmoreconfidenceabouttheirsafetyandsecurityatpublicplaces.
Figure9showstheBlockdiagramofSafeWomen:AWomenSafetyDeviceusingATmega328with
anAndroidTrackingApp.

Figure 6. Area wise analysis (Yadav, S. K., et al. 2015, Yadav, S. 2016a) of Women crime
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Figure 7. Awareness of people towards women safety devices and apps

Figure 8. Use cases of Women safety devices and apps
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Basedonthestudyconducted,wehavefoundthattherearesomanydevicesavailablethatprovide
womensafetyinpublicplaces.Buttheyhavesomelimitationsintermsofhandlingtheproblem
becausetheyarelargeinsize,networkprobleminsomeareas,andmostofthesedevicesandapps
aremanuallyoperatedthatcanberestrictedbythecriminaltooperatethedevice.Sowedeveloped
adevicethatworksinthreedifferentmodes:TheHardwareMode,theSmartphoneMode,andthe
IntegratedMode.Theusercanusethisdeviceinanyofthemodesaccordingtotheirrequirement
andeasiness.InIndia,stillaround34%ofthepopulationisnotusingSmartphone,sotheycanuse
thisdeviceinhardwaremode(Sharmaetal.,2018a).

InHardwareMode,thedeviceworksthroughButtonpressbythepersonhavingit.Whenthe
personfeelsunsafe,thenshecanpressthebuttonprovidedwiththedevice.Onpressingthebutton,
theBuzzergetsactivatedinitshighpitchvoiceandgetstheattentionofthepeoplearoundtorescue
her.Apartfromthebuzzer,thebuttonalsoactivatestheGPSModuleconnectedtothedeviceand
recordsthecurrentlocationoftheuserandsendsthatlocationalongwiththehelpmessagetothe
recordednumberinthedatabase.Thepersonreceivingthemessagecantrackthelocationbyclicking
ontheGPScoordinatesandprovidehelptoherassoonaspossible.Inthismode,thefamilymembers
canalsotrackthelocationofthevictimbysending“TrackUser”messagetotheuser’sdevice.After
receivingthemessage,thedevicewillautomaticallydetectthelocationbyusingGPSconnectedto
itandsendthatlocationtotheregisteredcontactsaddedbytheuser.Thiswillhelptheregistered
contactswhentheyareunabletocontacttheirchildorfamilymembers.

InSmartphonemode,thereisanandroidapponthephone,thathelpsthewomenwhensheis
introubleandsendsanotificationtothecontactsaddedbyherinthecontactlistbypressingthe
powerbuttonthreetimes(within2seconds).Also,wecancallonthewomenhelplinenumbersand
emergencynumbersaddedintheapp,justincaseofanyunsafesituation,sothatthepolicecanreach
tothepointandrescueherfromthatsituation(Sharmaetal.,2018b).

Figure 9. The architecture of Proposed Women Safety Device
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InIntegratedModeofwomensafetydevice,thehardwaredevice,andtheSmartphoneapplication
bothworktogether.Sometimestheremaybechanceswhenthereisanetworkingproblemandwe
arenotabletoconnecttoourcontacts.Sothismodeishelpfultotheparentsandfamilymembers
whentheylostconnectivitywiththeirlovedones.Inthismode,theAndroidappisusedtotrackthe
hardwaredevicebyusingtheIPAddressofit.Withthis,thefamilymemberscandirectlygetthe
locationofthehardwaredeviceuserincaseofemergencyandreachtothepointassoonaspossible.

Figure10showstheworkflowofthedeviceintheHardwareMode.Inthismode,whentheuser
detectsanyunsafesituation,shemustpressthebuttonconnectedtoATmega328microcontroller.
Whenthebuttonispressed,itturnsONthebuzzer,sothatthepeoplenearbymaylistentoitand
comeforwardtohelp.Alongwiththat, italsoactivatestheGPSandGSMmoduleconnectedto
themicrocontroller.TheGPSwillgatherthecurrentlocationoftheuserintermsofLatitudeand
LongitudeformatandsendthemalongwithEmergencyhelpmessagetotheuser’scontactsadded
byherusingGSMmodule.

Figure 10. Workflow of Device in Hardware Mode
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TheSMStobesenttotheregisteredmobilenumbercontains:

SMS=EmergencyText+LocationCoordinates

SMS →
send to 

RegisteredNumber

Figure11showstheusecaseoftheSafeWomendeviceintheSmartphonemode.Inthismode,
anandroidappnamelySafeWomenisdevelopedusingEclipseIDEanddebuggedonandroidphone.
TheappsupportsAndroidOSversion4.0(KitKat)toAndroidOSversion6.0(Marshmallow).This
AppprovidesvariousfunctionalitiestotheusersuchasAddingEmergencySMS,deletingSMS,
Addingcontacts,Deletingcontacts,sendingSMS,Locationservices,CallingEmergencycontacts
etc.Firstofall,wehavetoturnONthelocationservicesofthemobilesothattheappgetsthecurrent
locationoftheuser.Afterthat,weneedtoaddthecontactsonwhichwewanttosendtheEmergency
SMS.NowcreatetheEmergencySMSthatwewanttosendtoouraddedcontacts.Wealsoprovide
EmergencycontactssuchasWomenhelplinenumbersofanyselectedareaandpolicecontactstocall
onwhenwefindanyunsafesituation.Inourcase,wehaveselectedthecitylikeDelhi,soitdisplays
allthewomenhelplinenumbersoftheDelhiarea,tocallontheresources.Theappalsoworksinthe
background;wheneverawomanfeelsunsafe,shedoesn’tneedtoopentheappandthensendSMS.She
justneedstopressthelockbuttonthriceandtheappwilldetectthekeywordandsendtheEmergency
messagedirectlytotheaddedcontacts.TheEmergencymessagecontainstheaddressofthecurrent
locationalongwithitsGPScoordinatesandthemessagesavedbytheuser(Shrivastavaetal.,2018).

Figure12showstheworkflowofthedeviceintheIntegratedMode.Inthismode,wecantrack
thecurrentlocationofthehardwaredeviceuserjustbyknowingtheIPaddressofthatdevice.This
ishelpfultotheparentsandfamilymembersincasetheyloseconnectivitytothevictimandwant
toknowhercurrentlocation.

Figure 11. The use case of Device in Smartphone Mode
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Inthissection,wediscussedtheentireworkingandimplementationoftheproposeddevice.
Nowweareheadedtowardstheresultsobtainedbythisdeviceinallthedifferentmodestocheck
thefunctionalityofthedeviceandvalidatetheproposedarchitecture.

5. RESULTS

In this section, we will explain the different results obtained by the device and discussing their
workinginallthethreemodes,i.e.,thehardwaremode,theSmartphonemodeandtheintegrated
mode.Figure13showstheresultsprovidedbySafeWomendeviceinHardwaremode.Figure13(a)
displaystheconnectionsbetweendifferenthardwarecomponentssuchasGPSmoduletoretrieve
thecurrentlocationoftheuser,GSMmoduletosendthealertmessagetotheregisteredcontacts
andbuzzer toblowup, so thatpeoplepresentnearbycancomeforward tohelp thevictimafter
listeningtoit,withATmega328microcontrollertomakethecompletesystemworkaccordingtoour

Figure 12. Workflow of the device in Integrated Mode
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requirements.TheATmega328microcontrollerisprogrammedinClanguageusingArduinoIDE
(IntegratedDevelopmentEnvironment)thatmakesitcommunicatewithallthecomponents.Figure
13(b)showsthescreenshotofthemessagereceivingdevice.Whenthebuttonispressed,thedevice
getsthecurrentlocationthroughGPSModuleinLatitudeandlongitudeformatandaddsitwiththe
emergencytextandsendsthatSMStoregisteredmobilenumbersavedinSIMmemorywiththehelp
ofGSMmoduleconnectedtoit.Afterthemessageisreceivedbyregisteredcontactnumberssaved
bytheuser,theycangotothatlocationtorescueherfromthatprecarioussituation.

Figure14showsthescreenshotsofSafeWomendeviceinSmartphoneMode.Figure14(a)shows
themainscreenof theandroidapplicationhavingdifferentoptions likesendSMS,createSMS,
LocationService,EmergencyContactandSettings(Shrivastavaetal.,2017).Herewecanaddour
contacts,createourownpersonalizedSMS,enablethelocationserviceifitisalreadyOFFandalso
callontheEmergencycontactnumberssuchaspolice,hospital,andwomenhelplinenumbersof
theselectedarea.Inourcase,weselectthecityasDelhi-NCR,soitshowsallthewomenhelpline
numbersofDelhiarearespectively.Figure14(b)displaystheEmergencySMStobesenttothecontacts
addedbytheuserwhenweclickonthesendSMStabavailableonthemainscreenoftheapp.Figure
14(c)showsthescreenshotofcallingonEmergencycontactwhentheuserofthedevicefeelsunsafe.

Nowinintegratedmode,wehavetousehardwaredevicealongwiththeAndroidapplicationto
getthecurrentlocationoftheuser.Figure15showstheresultsgatheredfromthedeviceinintegrated
mode.Figure15(a)displaystheIPaddressofthehardwaredevicewhoselocationisneededtobe

Figure 13. Screenshots showing location received by added contact on pressing the button in Hardware Mode

Figure 14. Results in the Smartphone Mode
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tracked.AfterenteringtheIPaddress,whenweclickontheTrackbutton,theappwilldirectustothe
IPlookuppageandwilldisplaythecurrentlocationoftheuserdirectlyinmapsasshowninfigure
15(b).So,weobtainedtheresultsfromallthethreeworkingmodesoftheWomensafetydevice
namely“SafeWomen”.

6. CoNCLUSIoN AND FUTURE WoRK

Thissystemprevents thecrimesheldagainstwomeninabetterwayandmadewomenandtheir
familymembersfeelsafewhentheyareout.Thesurveyresultsshowthatonly27.27%ofpeopleare
awareofanykindofmobileapporwomensafetydevicethatcanbeusedforsafetyinpublicplaces.
AccordingtotheWomensafetysurveyconductedbyus,77.42%peoplesaidthattheyaregoingto
usethatdeviceorappthatprovideswomensafetyandhelpthemtogetoutofthatsituationoffear
andviolence.Sothissystemcansavewomenfromanykindofdangerandprovidesthemwithmore
confidenceabouttheirsafetyandsecurityatpublicplaces.Thisdeviceisamultipurposesafetydevice
thatcanalsobeusedforthesafetyoftheelderlyandkids.Wecanalsousethissystemforluggage
trackingincaseweloseit.

Asthesystemtakescareoffewofthedrawbacksoftheexistingsystem,thereisscopeforfurther
improvementandexpansionofthiswork.Infuture,itisrecommendedtodevelopawearablemodel
whichissmallerinsize.Ourpresentdeviceisascaledupmodel.Itneedstobecompressedtostyle
itintoaproperwearable.Wecanalsoaddacameraandvoicefeatureintheapp.Thiscouldbedone
soastorecordthevoiceaswellastaketheimages,sothatifwefeelunsafe,thenwecansendthem
toourcontacts.Wecanalsoextendthissystembyusingsomeotherservicessuchascloudcomputing
serviceswhichcanbeusedtostorethereal-timelocationofthedeviceuserinaparticulartimeinterval
thatcanbefurtherutilizedincaseofcrimescenes.

Figure 15. Results obtained from the device in Integrated Mode
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