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ABSTRACT

Theworkreportedinthisarticledevelopedahomeautomatedsystemusingvoiceactivation.This
iswithaviewtoprovidinguserscompletecontroloverelectricalappliancesusingsimpleeasyto
remembervoicecommandsonanAndroidmobiledevice.Thisworkwasimplementedusingthe
Atmega328microcontroller,RelaysandaWi-Fishield.Thehumanvoiceisfirstconvertedtotext
usingaNaturallanguageprocessingtoolfromtheAndroidbasedapplication.Thereafter,thetextis
sentovertheinternetviathePubNubtothemicrocontroller.TheAtmega328microcontrollerwas
programmedonanArduinousingCprogramminglanguageandtheAndroidbasedapplicationwas
developedusingAndroidSoftwareDevelopmentKit.Resultsobtainedfromthetestingshowthat
theimplementedsystemachievesthemeanscoresof8,7.6,and7.2foreaseofuse,learnabilityand
effectivenessrespectivelyjustifyingthefactthatthesystemiscapableofcontrollingappliancesby
changingtheirstate(ON/OFF)fromremotealocationwitharesponsetimewithinthereasonablelimit.
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1. INTRodUCTIoN

Automation is currentlya trending researcharea in this twenty-first centurydue to its ability to
transform our daily lives and environments. It is then not surprising to see many efforts being
channeledtowardrealizingsmarthomeswithlimiteddependenceonhumancontrol.Whilethere
maystillbedebatesonwhetherahomewithlimiteddependencyonhumaninterventionisbeneficial
tooursocieties,wearguethatsuchsystemsbringcountlessbenefits,perhapsthemostobviousin
supportingambientassistedliving.Themainattractionofanyautomatedsystemisthereforeitsability
toreducehumanlabour,effort,timeanderrorsduetohumannegligence(Sonalietal.,2015).Various
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typesofautomationexist,examplesareofficeautomation,buildingautomation,powerautomation
andhomeautomationasemphasizedintheexistingliterature(Oguntimehin,2016).AsSonalietal.
(2015)suggested,theforemostaimoftechnologyhasbeentoincreaseefficiencyanddecreaseeffort.

Home automation generally allows access to control appliances in homes remotely. These
appliancesincludelightingdevices,fan,airconditioners,televisionset,securitycameras,electronic
doors,computersystems,refrigerators,etc.Theseappliancesusuallyhavetobedesignedinaspecial
forminordertobecompatiblewithoneanotheraswellasthecontrolunitformostcommercially
availablehomeautomation(KurianandSandeep,2009;ThakurandSharma,2013;Kumaretal.,2015).
Homeautomationresearcharetargetedtowardsneedssuchassophisticatedandluxuryrequirements
andspecialneedsusefulfortheelderlyandthedisabled(Faisaletal.,2013).Despiteoveradecade
ofdisparateactivityintheindustry,nocompanyhasyetsucceededtolaunchhomeautomationasa
populartechnology.Thereasonsforthisfailureincludehighcostofinstallationandmaintenance,
difficultyininstallation,lessfunctionality,vendordependency,poorcontrolinterfaces,securityissues
andmultiuserproblemamongstothers(Thorayaetal.,2014).

Duetotheadvancementofwirelesscommunications,therehavebeenalotofresearchonhowto
properlyadoptseveraltypesoftechnologysuchasGlobalSystemforMobilecommunication(GSM),
Wi-FiandBluetooth.Eachofthesetechnologieshasitsownuniquespecificationsandapplications
(Sabinetal.,2014)andcanbeusedindividuallyorcombinedtocontrolappliancesinthehome.
Aside these technologies, existingworkshave shown that, thehumanvoice canalsobeused to
controlappliancesandthisformsthebasisforthiswork.Voicecontrolledhomeautomationsystem
thereforeaimstoimprovetheexistingautomationsystemsbybuildingsystemsthataresimplerand
moreeffective(Ahasan,2016;Jaldeetal.,2017).Sonalietal.(2015)claimedtheadvantagesofusing
voiceasaninterfacingmediumaremultifold.Firstly,thereisnoneedoftrainingfortheoperation
technology.Secondly,thesimplicityexpectedtocomewithsuchsystemswillleadtoawideradoption
ofsuchhelpingpeoplewithvarieddisabilitiesaccessthesametechnology.

Oftentimespeopleforgettoturnofftheirappliancesbeforeleavingtheirrespectivehomes.When
theyeventuallyrememberafteraperiodoftime,theymayeitherreturnbacksoastoswitchoffsuch
electricalappliance(s)orleavetheapplianceson.Theformerdecisionusuallyresultstotimewasting
whilethelaterdecisioncanleadtoexcessivewastageofelectricity.Existingworkshavefocusedon
controllinghomeappliancesusingvariousmethodssuchasBluetooth,ZigBeeandinfrared.These
methodshoweverlimittherangeatwhichappliancescanbecontrolled.Theneedforacentralized
control system capable of enabling the control of appliances from a remote location becomes
imperative.Therobustnessofsuchasystemwillgrantusersaccesstocontroltheirhomeappliances
whichmayrequireimmediateattentionevenwhentheyarenotintheirhomes.Theapplicationof
thissystemwill improvetheeaseofuseofvarioushomeapplianceswhilereducingdailypower
consumption.Casesofoccurrencesforinstance,leavingelectricalbulbsandotherappliancesfortoo
longunnecessarilycanbewellmanagedwiththeproposedsystem.

Thispaperpresentsavoice-basedhomeautomationsystemthatusesvoiceactivationtechnology
throughtheadoptionofPubNub,adatastreamnetworktocontrolhomeappliancesfromaremote
location.Inordertodevelopedsucharobustsystem,theobjectivesoftheresearchweretodesigna
voice-basedhomeautomationmodelsuitableforhomeappliancescontrol,wethenimplementedthe
modelandevaluatedthedevelopedsysteminordertotestitseffectiveness.Thedevelopedsystem
iscapableofenablinguserstochangethestatesoftheirappliancesremotelyusingvoicesgenerated
fromtheusersviaanAndroidbasedapplication.Theperformanceofthesystemwasevaluatedbased
onresponsetime,learnability,easeofuseanditseffectiveness.

Following this introductory section, Section 2 elaborates on the literature review and also
presentsrelatedwork,whileSection3presentsthemethodsthathavebeenemployedindesigning
andimplementingtheproposedvoiceactivatedbasedhomeautomationsystem.Finally,Section4
elaboratesontheperformanceevaluationanalysisofthedesignsystemwhilealsodiscussingresults
obtained.Section5concludesthispaperbyhighlightingdirectionsforfutureresearch.
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