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Abstract: Wireless isensor inetwork (WSN) isystems iare itypically icomposed iof ithousands iof isensors ithat iare ipowered iby 
ilimited ienergy iresources. iTo iextend ithe inetworks ilongevity, iclustering itechniques ihave ibeen iintroduced ito ienhance 
ienergy iefficiency. The iExisting iprotocols iare ianalyzed ifrom ia iquality iof iservice i(QoS) iperspective iincluding ithree 
icommon iobjectives, ithose iare ienergy iefficiency, ireliable icommunication iand ilatency iawareness. iUnderstanding ithe iuser’s 
irequirements iis icritical iin iintelligent isystems ifor ithe ipurpose iof ienabling ithe iability iof isupporting idiverse iscenarios. iUser 
iawareness ior iuser-oriented idesign iis ione iremaining ichallenging iproblem iin iclustering. iTherefore, ithe ipotential ichallenges 
iof iimplementing iclustering ischemes ito iInternet iof iThings i(IoT) isystems iin inetworks. iAs ithe icurrent istudies ifor iWSNs 
iare iconducted ieither iin ihomogeneous ior ilow-level iheterogeneous inetworks, ithey iare inot iideal ior ieven inot iable ito 
ifunction iin ihighly idynamic iIoT isystems iwith ia ilarge irange iof iuser iscenarios. iMoreover, iwhen i5G iis ifinally irealized, ithe 
iproblem iwill ibecome imore icomplex ithan ithat iin itraditional isimplified iWSNs. iBut iwhen iWSN igrows, ithe ivolume iof idata 
ito ibe igathered iprocessed iand idisseminated iby ithe isensor inodes iincreases ilargely. iProcessing iand itransmitting isuch ia 
ilarge iamount iof idata iis iimpractical ibecause iof ithe ilimited ienergy iof ithe isensors. iThus, ithere iis ia ineed ifor iapplying 
iMachine iLearning i(ML) ialgorithms iin iWSNs. iSeveral ichallenges irelated ito iapplying iclustering itechniques ito iIoT ineed ito 
ibe ianalyzed ialong iwith imachine ilearning itechniques ito ioptimize ithe iperformance iof iWSN. iThis iresearch istudy ifocused 
ito idesign ian ienergy iefficient itechnique iwhich ican ireduce ithe ienergy iconsumption iand iprolong ithe ilifetime iof inetwork 
icommunication. 
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I. INTRODUCTION 
The iInternet iof iThings i(IoT) ihas ibeen iattracting iattention iin irecent iyears. iThis iis ia ipotential itechnology ithat iprovides 

ivarious ilegal iremedies ifor ichallenges iarising iin idifferent isectors. iThe iInternet iacts ias ithe icommunication ibackbone iof 
ithe inetwork ifor iexchanging iresources ifrom ione iplatform iaround ithe iworld ito ianother. iThe iIoT iconcept iwas icreated iin 
i1998 iand i i1999, iand iKevin iAshton ishaped ithe iterm iIoT iin ithe iAuto-ID iInstitute ias i"1], ia imysterious ibut iintelligent 
isystem ithat i ican ibe irecognized, iregulated iand ireprogrammed iby iusing iembedded isystems ifor icommunication. iWith 
ihighly iproductive iimprovements, iIoT iallows iinstant iaccess ito iinformation ion iany idevice. iAccording ito ithe iCisco iteam, 
iaround i50 ibillion iintelligent idevices iare ialready iconnected ito ithe iweb i[2]. i 
A ibillion iconnected idevices iform ithe iIoT iand ican irecognize, icollect iand itransmit idata ifrom ione idevice ito ianother 

iwithout ithe inecessary ihuman iinteractions. iHealthcare isystems ipersecution, iautomation, ilogistics, ilinked icars, ismart icity 
idevelopment, ismart igrids, ismart ihomes, ismart iretail, ismart iagriculture iand iother iIoT-enabled iservices ican ihelp iimprove 
ipeople's ilives. iIn ithis iscenario, ithe iInternet ibecomes iobsolete iand icreates inew iconcepts ifor iConnected iSmart' iproducts. 
iIoT iallows ithe iInternet ito ichange iso ithat imachine-to-machine i ilearning i(inter imachine ilearning) ibecomes ia ireality i[3]. 
iNew iconFigureurations iare igenerated iby iintelligent iphysical idevices, igiving ithem ithe iopportunity ito iachieve ithings ion 
itheir iown, ileading ito ithe idevelopment iof iIoT. iSince iit iwas iconnected ieverywhere iback ithen, iIoT iis icommitted ito 
imaking iit ieven imore iaccessible ito ithe iexpansion idevices. i 
IoT igenerally ienables iautonomous iand isecure icommunication iof ireal iobjects. iIoT ireduces iphysical iwork ithrough ithe 

iusual iautomation iprocess. iThe inumber iof iobjects iconnected ivia ithe iinternet iis iconstantly iincreasing. iSmartphones 
icontain imany isensors ithat irecognize idata, icalculate ithem, iand isend icorresponding idata iover ithe iInternet. iWith ia ivariety 
iof idevices iwith isensors, ithis isystem ican icreate inumerous iapplications ithat ioffer icompelling ibenefits. iIoT ismart ithings 
ican ibe iuniquely iidentified. iThese idevices iuse iRFID itags i(radio ifrequency iidentification) ior ibarcodes irecognized iby ithe 
isensor idevice i[3]. iData irecorded iby ithe isensor iis isent iover ithe iInternet ito ithe iprocessing isystem ifor ianalysis. I 
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The iprocessed ifindings iare isent ito ithe isystem iapproved ifor ithe iselection iand iaction ithat iperforms ithe icorresponding 
iaction. iImportant iinformation iand ifacilities iare ialways iavailable. iThis imakes iit ieasier ito idesign inew iapps iand 
icontributes ito ia inew ilifestyle iby iintroducing inew iwork, iconnections iand ientertainment iapproaches. iAs ia iresult, ithere iis 
ia ilot iof itraffic iand ipeople ibecome ia ismall inumber iof itraffic igenerators iand iwearers i[4]. iBecause iof ithe iproblems iand 
ipossibilities ithat ibring ithings ion ithe iInternet, iit iis ibeing istudied iin ia ivariety iof ifields iof iresearch. iIn ithis icase, 
iconsistent iarchitecture imaintenance iis irequired ito istore iall idata iefficiently. 
 

II. IOT IAND IWSN ICONVERGENCE I 
The iWSN iacts ias ia iconnection ibetween ithe ivirtual iand iphysical iworlds. iThe ismall icombined isensors i iare iused ito 
itransfer ivalues ito ithe iInternet. iSensors iare iimplemented iin ia inetwork iand imonitor ithe ivarious iphysical iand isurrounding 
ifunctions iof ithe iWSN. iThis inetwork iconsists iof imany inodes, ieach iwith ia ispecific ifunction. iWSNs ican iconnect ito ithe 
iInternet iusing iIP-based isensor inetwork itechnology. iA iWSN iconsists iof inodes ithat ican ibe iused iin ia ivariety iof 
iapplications, iincluding ihealthcare, iagriculture, iand imilitary iapplications. iWSNs iare iused ito imonitor imany iapplications 
iover ithe iInternet. iCollect idata iby ienabling iphysical iobjects iconnected iwith iknots, iactivators, iand iconnections. iSeveral 
ischolars ihave iproposed imany iWSN isystems icreated ifor ireal iapplications ibased ion idifferent irequirements. iBy itaking iinto 
iaccount ithe iexample iof iintellectual icities, iwe ican iexplain ihow iWSN iacts ias ithe ibackbone i iof iIoT i[2-4]. iIntelligent 
icities icollect iand ianalyze idata iusing iIoT idevices isuch ias ilinked isensors, ilights iand imeasuring idevices. iThis idata iwill 
ibe iused iin icities ito iimprove iinfrastructure, ipublic isupply icompanies iand iservices. iThese iintelligent iobjects ican icreate ia 
isecure iand iintelligent ienvironment. iVehicle iInternet i(IOV) iis ian iIoT isubclass i ithat imakes itransportation isystems imore 
iintelligent. iThe iIOV ihas ithree icommunication ioptions: ivehicles ito ivehicles, ivehicles ion iroadways, iand iroadside ipages. 
iVanz iis iused iin ia ivariety iof iapplications, iincluding ivehicle ispeed imonitoring, iavoiding itraffic icongestion, ioptimal iroute 
igaps, iand icommunication ibetween iexternal ivehicles iand iinterior i[2-5]. iAs ia iresult, iWSN iis ia icollection iof ispecialized 
iobjects ithat iprovide isensor iservices ito ithe iIoT idevice. iWSN iis ia ilucrative inetwork ifor imonitoring, ipersecution iand 
irecognition iof ivarious ienvironmental iactivities. iVarious iintelligent i(unmanned) iservice inetworks imust ibe idesigned, ibuilt 
iand iused 

 
III. RESEARCH IGAPS 

As imentioned iin ithe iprevious isection, iclustering istrategies iare ialso iimportant ifor ihighly idynamic iIoT isystems. iUsing 
i3GPP istandard icommunication, ithis iprovisioning iis imore iflexible iand iconnectivity iissues iare iaddressed iquickly. iWhen 
imigrating iIoT isystems i ito i5G inetworks, ivarious ihard iclustering ichallenges ineed ito ibe iaddressed. 
1) The ifirst iproblem istems ifrom ithe ienormous idiversity iof ithe iunderlying istructures iof iIoT isystems. iThe ithings ion ithe 

iground iare ireally idiverse. iThere imay ibe ilimited iskills ifor inodes, iwhile iothers iare iextremely isophisticated. iTo 
icombine iall iof ithe iintelligent icities, iinexpensive iand ienergy iefficient idevices iwith ionly ibroadcasting iare iused iin 
imany iwith iother ihighly ideveloped isensors. iHardware ilimitations imake iit idifficult ito iform idistributed iclusters 
ibecause icertain idevices icannot ireceive idata ifrom iother idevices. iThe iSuper iSensor iis ian iexample iof ithe i iopposite 
ipole iof ia itransmit-only igadget. iIt's ia istronger iknot ithat icollects isensory idata iand iin isome isituations iacts ias ia irelay 
inode. iAs ia irule, ithey iare i iclassified ias ia iCHS iof ithe inetwork idue ito itheir igreat imemory iand iarithmetic iskills. iAs 
ia iresult, iIoT isystems iare imore icomplex iand iextensive ithan itraditional iWSNs. iCollecting iand isending idata iis ino 
ilonger ian iexclusive ifeature iof ithe i iOTT iapp. iYou ineed ito ithink iabout imore icomplex isituations iand iuser iscenarios. 
iWhen ideleting idual idata, iyou imust icompile ia isensor/device ifor iequivalent iuse.  

2) The icost iof itransfer iis ithe isecond iissue. iEnergy icosts iremain ia imajor ichallenge iwhen iIoT idevices iare iimplemented 
iin i5G inetworks. iFinancial iexpenses imust ibe imanaged icarefully ias imobile inetworks iare iinvolved. iFor iexample, 
iusing iLTE iis imore iexpensive ithan iusing iWLAN. iIn ifact, iLTE ican ibe iused ias ia imajor itype iof icommunication. 
iSome idevices ican ibe iconverted ito iBluetooth ior iZigbee. iIf ipossible, ithere iare i imore i iefficient ioptions i(CH ican 
imeet iuser istandards iwithin ireach). iTo iuse ithe i iMIMO imethod, iyou imust idistribute isufficient idevices iin ithe isame 
icluster ito iallow ifor iseparate inetwork iinterfaces. 

3) Improving iuser iusefulness iis ithe ithird itask. iWhen iit icomes ito i5G ilaws iand iregulations, iquality iof iexperience iwas 
iprioritized. iBased ion ithe iaction, ithe iuser ineeds iTaylorMade iservice. iUser iprofiles ishould ibe iconsidered iduring 
icatering iof ithe idescribed iusage. iInformation isuch ias iuser ipriorities, iuser ihabits, iand iuser istatus ican ibe irecorded iin 
ia iuser iprofile. iThe ifirst iproblem ito isolve iis idetermining ihow ito iformalize iuser iusefulness ias i iquantitative istatistics. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue VI June 2025- Available at www.ijraset.com 
     

3765 
 

3765 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 
 

iClustering itechnology imust itake iinto iaccount ithe irequirements iof inetwork iusers. iFor iexample, iif ieach icluster iuses 
ithe iTDMA-MAC iprotocol, igrouping iall iusers iwith ihigh ilatency irequirements iin ithe isame icluster iis inot ia ismart 
iidea. iThese iusers imust ibe iin ia ihighly irelevant icluster. iIn ithe iworst icase iscenario, iyou ishould ibe iable ito itransfer 
idirectly iat ia iLayer i2 iaccess ipoint. iThe ifourth iproblem iis ito ilook iinto ihow ithe iintelligent icomponents iof ithe imain 
inetwork iare iused. iAdditional ielements iof ithe icore inetwork iwere iproposed, iproviding iadditional ifeatures ito 
iintelligently iand icontextualize i5G inetworks. iA idevice ican iquery i iinformation ifrom isuch icomponents. iRemote 
imonitoring ielements ican irecognize inetwork ioverload iacross iall iinternet iconnections. iIf iyou iknow ithis iinformation, 
ithe iclustering imethod ishould ibe idesigned imore iintelligently. iBecause iapplications irequire ihigh inetwork iperformance, 
idevices iuse iLTE ias ithe iprimary iconnection iinterface. iAs isoon ias iyou ireceive iinformation ifrom ithe icore inetwork 
iindicating ithat ithis iWLAN inetwork iis iovercrowded, ithis ishould inot ichange iin ithe Iwlan 

4) The ififth iproblem iis ito ilook iat ihow ito icheck iand iuse imobility iin iyour inetwork. iSeveral iexams iwere iconducted ito 
iresolve ithe imobility iissues ion iWSNS. iThe iadvent iof iIoT isystems irequires irapid imobile iobject iconnectivity isupport 
i(such ias ithe iautomobiles iof ilinked iautomotive isystems) iand ithe iuse iof imobility ito iimprove icommunication 
iefficiency. iImproved iQoS iand iQOE iis ione iof ithe ibroader igoals iof i5G. iThe iabove iproblems ineed ito ibe isolved iby 
ia icluster iapproach ito iadapt ito ithe i5G iand iincreasingly icomplex isituations iof iIoT isystems. iRelated iresearch iin isuch 
idirections ishould ibe ipursued ifurther. iTo icollaborate, ithe idesign iof icross-layers iis ialso ihighly isuggested. iIt iis ihighly 
irecommended ithat imore iadvanced iresearch ibe iconducted iin ithis iarea. iIt iis ihighly irecommended ithat imore icomplex 
iresearch ibe iconducted iin icurrent ienvironments iof i5G irather ithan itypical iWSN iuse. 

 
IV. ARTIFICIAL INEURAL INETWORKS I(ANNS) 

iANNs iare ia isubfield iof imachine ilearning ithat iare ibased ion ithe ibrain iand iinspired iby ineuroscience. iIt iis icomputer inetwork 
ithat icreate istructure iof ihuman ibrain. i iNeurons iin iANNs iare iconnected ito ione ianother iat ivarious ilevels, ijust ilike iin ireal 
ibrains. iThese icells iare ireferred ito ias inodes. i iIn iANN, idendrites ifrom ibiological ineurons iserve ias iinputs, icell inuclei iserve 
ias inodes, isynapses iserve ias iweights, iand iaxons iserve ias ioutput. iThese iare isupervised ilearning ialgorithms ithat ianalyze 
ilabeled isamples, ieach ihaving ian iinput iand ia idesired ioutput. i iAfter ithe idatasets ihave ibeen iprovided ifor ilearning, ithe 
ialgorithm iwould ibe iable ito iclassify ifor ia inew idataset iand iprovide ian ioutcome. i iNNs iare imade iup iof ineurons iconnected 
iby iweighted iconnections ithat iallow ithe iinput ilayer ito ibe ilinked ito ithe ioutput ilayer ivia ia itransfer ifunction. i iThis ifunction 
iconsists iof ithe isum iof ithe iproduct iof iinput ivalues iand itheir iweight, iand ithey idon't irequire idata istorage. i iAn iartificial 
ineuron iis idepicted iin ithe idiagram ibelow. 

 
Figure i1: iArtificial iNeuron[4] 

 
The itraining iphase iis ireferred ito ias isupervised ilearning ibecause iNN ilearns ifrom ilabelled iinstances. iPrediction iand 
iclassification iare itwo iof ithe imost icommon iapplications ifor iNNs. iThe imodel iis iorganised iin ilayers, iand iit ican ido 
inonlinear istatistical itraining iand idetect icomplex irelationships ibetween ivariables. i iHowever, iit ihas ihigher icomputing icost 
iand iover ifitting iof idata. i iThe igeneral iarchitecture iof iANN icomprises iof ithree ilayers iwhich iare ibriefly idescribed ias 
ifollows: 
1) Input iLayer iaccepts idata iin ia ivarious iformats idetermined iby ithe ideveloper. 
2) Hidden ilayer ilies ibetween iinput iand ioutput ilayers. iIt idoes iall iof ithe icalculations inecessary ito idiscover iunseen 

ipatterns iand iinsights. 
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3) The ioutput ilayer iis ithe ihidden ilayer, iwhich iis iwhere ithe iinput igoes ithrough ia iseries iof icomputations ibefore 
ireaching ithe ioutput ilayer. iThe ibias icomponent iof ithe ineural inetwork icalculates ithe iweighted itotal iof ithe iinputs. iA 
itransfer ifunction iis iused ito iexpress ithis icomputation. iThe iweighted isum iis iused ias iinput ito iactivation ifunction ito 
igenerate iresult. i iNode iactivation iis idecided iby ithe iactivation ifunction. iA ivariety iof iactivation ifunctions ican ibe 
iused, idepending ion ithe itask iat ihand. iThe iarchitecture iof iANN iin igeneral iis idepicted iin ithe iFigure ibelow. 

 
Figure i2: iArtificial iNeural iNetwork[5] 

 
V. NEED IOF ISTUDY 

Energy imanagement iand iutilization iin inetworks iis ia icritical ichallenge. i i iThe iresearchers ifound ithat ienergy-conscious 
irouting icaused ia inumber iof iproblems iin ia ivariety iof iapplications. iExamples iof irouting iprotocols iinclude iQoS irouting 
iprotocols, ienergy-efficient irouting iprotocols, ilocation-aware irouting iprotocols, idata icentralized irouting iprotocols, iand 
ihierarchically irouting iprotocols. iFor iWSN iperformance ioptimization iin ia idynamic ienvironment iwithout ihuman 
iintervention, iexperience iand ian iintelligent iapproach ito ireal-time idecision imaking iare inecessary. iBecause iML ialgorithms 
iuse iiterations, iexperience-based idata iis iused ito iimprove ioutcomes ithat iboth ireduce ierrors iand ilearn ifrom ithem. i iThe 
isensor inetwork's iconnectivity ihas ibeen iimproved ithrough ithe iuse iof imachine ilearning. iWhen isimulation imethods iare 
ieither iunavailable ior itoo iexpensive, imethods iare ipractical iand iuseful ifor iinformation iextraction iand irelationship idetection 
iin isensor inetworks. iCluster ihead iselection, ioptimal ipath iidentification, ilocating iuseful idata ifrom icollected idata, 
idecreasing ipacket idelay, iand iincreasing iWSN ilifetime iare iall iachieved ithrough ithe iuse iof ia ivariety iof imachine ilearning 
itechniques. 

 
VI. METHODOLOGY 

In ithis isection iwe idiscuss ithe inetwork imodeling iand ithe iproposed irouting imethod iPDORP, iLEACH, iACO iand iGA iin 
detail. iWe ihave icreated ia inetwork iwith irandomly ideployed inodes iN. iWe ihave itaken ithe iarea iof i100 isquare imeters. iWe 
ihave icomputed ithe idistance id iof iall ithe inodes ifrom itheir ineighbors iand iwe ihave icompared itheir idistance iwith ithe 
ithreshold ith ivalue iof idistance, iso ithat ithey icould ibe iconnected ionly iwhen itheir idistance iis iless ithan ior iequals ito ithe 
ithreshold ivalue. iWe ihave iused ithis ialgorithm ito imake iit isure ithat iall ithe inodes iare iconnected iwith ia iminimum idistant 
ivalue. i 
To ifind ithe ioptimal iroute iin ithe ilarge icoverage iset iof inodes. iIf isource inode iand idestination inodes icome iunder icoverage 
iset, ithen itransmission iwill itake iplace, iotherwise iagain ipath isearching iwill idone. 
If ia inode ibecomes imore iaggressive iat ithe itime iof itransfer iand ipreviously iit iwas inot iin ithe icache imemory, ithe iother inode 
iis ibound ito ireceive ia ipacket ifrom iit iand iin isuch ia iway iit ican icause idamage ito iexisting iroutes. iA isolution ito ithis 
iproblem icould ibe ichecking iof iany inode iat ithe itime iof ireceiving ia idata ipacket ibut ithis iwould icause iunessential idelay. 
iHence, ithe iproposed isolution icreates ia itrustiest ifor ithe ifirst itime iin ieach iround ion ithe ibasis iof ithe iparameters iallocated ito 
ithe inodes. iAfter ievery iround, ithe itrust ilist iis iupdated iand iafter ia icertain inumber iof irounds, ithe itrust iwould inot ibe 
ichecked ito iavoid itime idelays. i 
When ia isource inode iwants ito itransmit idata ito idestination inode, iit icalculate ithe idistance ifrom iall ithe ineighbors iand 
iforward ithe idata ito ithe inode iwhose idistance iis iless ithan ior iequals ito ithe ithreshold idistance iand ionly iin ithe idirection iof 
idestination inodes iand iit ialso iensures ithat ithe iminimum idistance ineighbor inode ishould ibe iin ithe idirection iof ithe 
idestination inode. iAfter ithis iprocess iall ithe inodes iin ithe idirection iof ithe idestination iare iadded iinto ithe itrust ilist ionly iin 
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ithe ifirst iround iof isimulation. iWhenever ia inew idata itransmission iis irequired, ithen ithe itrust ilist iwill ibe iupdated iin ithe ifirst 
iround iof isimulation iand ithe idata iwill ibe itransferred ivia ionly ithose inodes iwhich iare ifound iin ithe itrust ivector. iAs ithe 
ivector ilist iis icreated ionly iin ithe istarting iphase iof ithe isimulation iso ito icontinue ithe itransmission ithereafter ivector ilist iis 
istored iin ithe icache iwhich iis icreated i 
It ihas ibeen iconsidered ithat ieach inode ioccurs ionce iin ithe itrust ilist. iTo icreate ithe ifitness ivalue iof itrust, ia ihybrid ialgorithm, 
iwhich iconsists iof iGA iand iACO, ihas ibeen iproposed ivia ialgorithm. iGA iwould ibe ioptimizing ithe inode iconsistency ibased 
ion ithe iReceived iand itransmitted ienergy. iACO iwould ibe iused ifor isearching ithe ishortest ipath. 

 
Algorithm 
Step i1: iCreate ia iNetwork icreation iwith ifollowing i 
1. iNetwork. iheight=100 i 
2. iNetwork. iWidth=100; iN=Total_Nodes. i 
3. iFor ieach in՛ iin iN i 
counter i= i1; i 
xloc(n՛) i= i100 i* iRandom. 
yloc(n՛) i= i100 i* iRandom. 
Node. iname i(n՛) i= icounter; icounter i= icounter i+ i1; 
Endforeach i 
4. iCov_set i= i[ i]; i//it iwould icontain ithe ilimited iarea inode. i 
for ii i=1 ito iN i 
cov_count=2; i 
for ij=1: iN i 
if i(i! i=j) i// ia inode icannot icompute idistance ito iitself i 
d i= i√ i((x i(i) i– ix i(j)) i2 i+ i(y i(i) i– iy i(j)) i2 
th i= iRand(N); i 
If i(d i≤ ith) icov_set i(i, i1) i= ii; i 
cov_set i(i, icov_count) i=j; 
cov_count i= icov_count i+ i1; 
end iif iend ifor iend ifor i 
Above ialgorithm idescribes ithe inode ideployment iin ithe iwhole inetwork. iIn iproposed inetwork i100*100 inetwork idevelopment 
itakes iplace iwith icoverage iset i= i1. 
Step i2: iFind ithe ipath i 
1. iFor ii=1: iNetwork.Simulation.Rounds i 
2. iSource=Initialize. iSource; i 
3. iSource.Id=Node.name i(source); iPath= i[ i]; iPathelement=2; iPath i[1] i=Source; i 
4. iSource.Packet.count=100; i 
5. iDestination.Id=Node.name i(Destination); i 
6. iCurrent_cov_set_source=cov_set i(source.Id,:)dest_found=0; i ipossible_nodes=[ i]; i 
7. iWhile i(dest_found! i=1) i 
8. iFor ieach iall in iin icurrent_cov_set i 
If(x(all in)>xloc(Source.Id) i&& i(x(all in)-xloc(Destination.Id) i< i0 i 
Possible_nodes i[possiblenoedcount] i= iall in; i 
Possiblenodecount+=1; i 
Endif i 
9. iSelection=possible inode icount*Random; i 
10. iSelected_node=Possible_nodes i[selection]; i 
11. iPossible_Nodes=[ i]; iPath(Path ielement) i= iselected_Node i 
12. iEnd i 
Step i3: iSet ithe idifferent ienergy. 
Step i4: iApply ithe irandom ielection iof inormal iand iadvance iNode. 
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Step i5: iApply ithe icounter ito icount ithe idistance ibetween inodes, iclusters iand iBase istation iand iapply idistance iformula ito 
ifind ithe idistance. 
 iStep i6: iChoose ithe imultiple ipaths iwith ienergy i 
 i iS(i).E=S(i).E- i( i(tx_energy)*(4000) i+ imultipath*4000*(dist*dist*dist*dist i)); 
 iStep i7: i iApply ithe iACO iand iGA ifor itransmission iof idata ifrom iBase istation ito idifferent inodes ithrough iBS. 
Step8: iFind ithe ifirst idead, ihalf idead iand ifull idead inodes iduring itransmission iof idata ifrom iBS ito inodes iand iclusters. 
 iStep i9: iCalculation iof iEnergy idissipated ibased ion idistance i 
if i(distance>do) 
 i i i i i i i i i i i i i i iS(i).E=S(i).E- i((ETX+EDA)*(4000) i+ iEmp*4000*( idistance*distance*distance*distance i)); i 
 i i i i i i i i i i iend 
 i i i i i i i i i i i iif i(distance<=do) 
 i i i i i i i i i i i i i i iS(i).E=S(i).E- i( i(ETX+EDA)*(4000) i i+ iEfs*4000*( idistance i* idistance i)); i 
 i i i i i i i i i i i iend 
Step i10: iDraw iVarnoi idiagram ifor inetwork. 
Step i11: i iif iStep i2 ito iStep i9 iis icompleted ithen 
Calculate i 
Rho1 i= i(number iof ibit ierror)/ i(total inumber iof ibit isend) 
Bit iError iRate i= iRho1 i+Em 
p= iN/R 
N iis ithe inumber iof ibits, iand 
R iis ithe irate iof itransmission i(say iin ibits iper isecond) i 
Delay=abs(p i+Em), 
Remaining_Energy i= iETx i(k, id) i= iEelec i* ik i+ iЄamp i*k i* id2, id>1 
ERx i(k) i= iEelec i* ik i 
Energy iConsumption= imean(Remaining_Energy)+Em 
and i 
Size iof ithe ipacket= iabs i((abc) i+Em)*packet 
Transmission itime i=datatxperiod*10 
Throughput= i(Size iof ithe ipacket i/ iTransmission itime) 
End 

VII. SIMULATION iAND iANALYSIS iOF iPROPOSED iPROTOCOL 
Throughput, iPDR, iand ilatency iwere iused ito iestimate ithe ioutput iof ithe irecommended iprocedure. iWith ithe iexperiment 
iconditions ilisted iin iTable i1, ithe ifindings iwere iestimated iusing iMatlab i(version iR2018a). 

 
Table i1 iSimulation iParameters 

Type Parameter Value 
 
 
Network 

Area 200x200 im2 
Number iof inodes 200 
Number iof iCHs 10 
Initial ienergy iof inode 0.5 iJoule 
Simulation irounds 2000 
Topology Random ideployment 
Data ipacket ilength 250 ibytes 

 
 
Radio 
imodel 

Radio ielectronics ienergy i (Eelec i) 50 inJ/bit 

Radio iamplifier ienergy i(E ifs i) 10 ipJ/bit/m2 

Radio iamplifier ienergy i (Emp i) 0.0013 ipJ/bit/m4 
Threshold idistance i(do i) 87.7 im 
Energy irequired ifor idata iaggregation(EDA i) 5 inJ/bit/signal 
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Figure 3. i iInitial iNode iDeployed ion iWSN iwith iBS 

 
The Figure 3 displays ithe inumber iof inodes ideployed ion ithe iwireless isensor inetwork. iIn ithis iFigure ithe inumber iof inodes ire 
iconnected iwith iBase iStation. iHere iare iActive iand iNormal iNodes. iThe igreen iline ishows ithe isense ifrom ithe ibase istation. 

 

 
Figure i4. iSource iand idestination iMultiple iPaths 

 
Table 2: iBit iError iRate i(BER) 

NO. iOF 
iNODES 

Existing iTechnique Proposed i iTechnique 
BER BER 

100 6.878 5.312 
200 19.932 17.8542 
300 25.521 23.9538 
400 20.351 18.9838 
500 11.595 10.2233 

 
Formula 
Bit iError iRate i= i(number iof ibit ierror)/ i(total inumber iof ibit isend) 
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Table i3: iDelay 
NO. iOF 
iNODES 

Existing iTechnique Proposed i iTechnique 

DELAY DELAY 

100 0.766 0.612 
200 5.281 4.2458 

300 0.538 0.2538 
400 2.803 1.8838 

500 0.42 0.2233 
 
Formula i i 
Delay= iN/R 
N iis ithe inumber iof ibits, iand 
R iis ithe irate iof itransmission i(say iin ibits iper isecond) i 
 

Table i4: iEnergy iConsumption 
NO. iOF 
iNODES 

Existing iTechnique Proposed i iTechnique 

ENERGY iCONSUMPTION ENERGY iCONSUMPTION 

100 5.969 4.6668 
200 10.66 9.0258 

300 0.235 0.1474 
400 12.488 11.5314 
500 4.128 3.9191 

 
Formula 
Energy iConsumption 
ETx i(k, id) i= iEelec i* ik i+ iЄamp i*k i* id2, id>1 
ERx i(k) i= iEelec i* ik i 
Total iconsumed ienergy iof ieach icluster i= iΣ iERx i+ iΣ iETx i 
= iTotal iconsumed ienergy iof idata ireceiving i+ itotal iconsumed ienergy iof idata itransmitting i 

 
Table i5: iThroughput 

NO. iOF 
iNODES 

Existing iTechnique Proposed i iTechnique 

THROUGHPUT THROUGHPUT 

100 0.785 0.9792 
200 0.509 0.8209 
300 0.831 1.0567 
400 0.944 1.0452 
500 0.452 0.5863 

 
Formula 
Throughput i= i(Size iof ithe ipacket i/ iTransmission itime) 
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Table i6: i iComparison iTable iBER, iDelay, iEnergy iConsumption, iThroughput 
NO. iOF 
iNODES 

Existing iTechnique Proposed i iTechnique 
BER DELAY ENERGY 

iCONSUM
PTION 

THROU
GHPUT 

BER DELAY ENERGY 
iCONSUMP

TION 

THROUG
HPUT 

100 6.87 0.766 5.969 0.785 5.31 0.612 4.6668 0.979 
200 19.93 5.281 10.66 0.509 17.85 4.245 9.0258 0.820 
300 25.52 0.538 0.235 0.831 23.9538 0.253 0.1474 1.056 
400 20.35 2.803 12.488 0.944 18.9838 1.883 11.5314 1.045 
500 11.59 0.42 4.128 0.452 10.2233 0.223 3.9191 0.586 

 

 
Figure i5: iBit iError iRate 

 
Figure .6: iDelay 

The iFigure i5 idefines ithe icomparison iof iBit iError irate iof iproposed iwork iand ithe iExisting iwork. iSame ithe iFigure i6 
idefines ithe iDelay iof iexisting iand iproposed iwork. iHere ithe iblue iline iin ibar igraph iis ithe iexisting iwork iand ithe ired 
iline iis ithe iproposed iwork. i 

 

 
Figure i7: iEnergy iConsumption 
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The iFigure i7 idefines ithe icomparison iEnergy iconsumption iof iproposed iwork iand ithe iExisting iwork. iHere ithe iblue iline iin 
ibar igraph iis ithe iexisting iwork iand ithe ired iline iis ithe iproposed iwork. 

 
Figure i8: iThroughput 

 
The iFigure i8 idefines ithe icomparison iThroughput iof iproposed iwork iand ithe iExisting iwork. iHere ithe iblue iline iin ibar igraph 
iis ithe iexisting iwork iand ithe ired iline iis ithe iproposed iwork. 
 
A. Throughput iAnalysis 
Table i5.6 isummarizes iexamination iof ithroughput iobserved iutilizing ithree iapproaches: isuggested, iSharma iet ial., iand 
iSelvi iet ial. iN iodes iemployed iin i study iranges ifrom iten ito itwo ihundred. iFor iexample, iwhenever ia inetwork iwith i10 
inodes iis iestablished, iproposed iwork's ithroughput iis i1427.752 iKbps, iwhile iSharma iet ial.' iis i1392.266 iKbps iand iSelvi iet 
ial.'s iis i1341.663 iKbps. iS ipeeds ifor iproposed, iSharma iet ial., iand iSelvi iet ial. iare i2215.332 iKbps, i 2084.875 i Kbps, i and 
i 2187.493 i Kbps i respectively iwhen i nodes i are iincreased i to i200. iThroughput iof iall ithree istrategies iis iexpected ito 
iimprove ias inumber iof inodes iincreases. 

Table i7 iComparative ianalysis iof iThroughput 
No. iof iNodes Throughput 

Proposed 
Throughput iSharma 
et ial. i2024 

Throughput iSelvi iet 
al. i2024 

10 1427.752 1392.266 1341.663 
20 1507.281 1459.825 1474.653 
40 1482.795 1431.154 1453.625 
60 1518.339 1424.827 1479.475 
80 1484.246 1396.751 1432.949 
100 1574.809 1484.745 1499.462 
120 1687.495 1567.027 1587.908 
140 1750.098 1683.475 1712.214 
160 1894.543 1832.415 1847.483 
180 2141.284 2017.475 2101.124 
200 2215.332 2084.875 2187.493 

 
According ito isimulation istudy, irecommended ijob ihas iaverage ithroughput iof i1698.5 iKbps, icompared ito i1615.9 iKbps ifor 
iSharma iet ial iand i1647.1 iKbps ifor iSelvi iet ial. iFigure i3 idepicts iproposed iwork's ipercentage iimprovement iover itwo 
iexisting iworks. iAccording ito igraphs, isuggested iwork iimproves iby i4.7% iwhen icompared ito iSharma iet ial. iand i3.14% 
iwhen icompared ito iSelvi iet ial. The ifindings icollected ion iPDR ivariation iof ithree iapproaches ishow ithat ichance iof ipacket 
idrop idecreases ias inumber iof inodes iin ideployed isystem irises. iWhen ia iresult, ias inumber iof inodes igrew, iPDR iclimbed 
isomewhat. iThe istandard iPDR iobserved iby iproposed istudy iis i0.7291, i0.7058 iby iSharma iet ial., iand i0.7109 iby iSelvi iet 
ial. iFigure i4 idepicts iimprovement iin iPDR idemonstrated iby iproposed iwork ias icompared ito itwo iexisting iworks. iWhen ia 
ilarge inumber iof inodes iare iemployed iin iexperimental ianalysis, ilarger ipercent iimprovement iis ifound. iOn iaverage, 
iproposed iwork iwas i2.49 ipercent ibetter ithan iSelvi iet ial.'s iwork iand i3.18 ipercent ibetter ithan iSharma iet ial.'s iwork. It 
isignifies ithat iproposed iwork isends idata ipackets ito iCH iand ithen ito itarget inode iwith ilittle ilatency.  
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Furthermore, iperformance iand iPDR istudies idemonstrate ithat iwhen isuggested iprotocols iare iapplied, ipacket iloss iis 
inegligible iwhen icompared ito iclustering itechniques iused iby iSharma iet ial. iand iSelvi iet ial. iIn iMATLAB, iproposed 
itechnique iwas itested. iThis iprotocol ispecifies iuse iof ireinforcement ilearning iand ineural inetworks ifor iroute ioptimization 
iand iupkeep; iwe ialso ioptimized iroute iusing isupport ivector imachine iand inaive ibayes iapproaches, iboth iof iwhich iwere 
iimplemented iin isame isimulated ienvironment, ito icompare iits iefficiency ito iother imachine ilearning iapproaches. iOn ibasis 
iof ithroughput, ipacket idelivery iratio, iand inetwork i ienergy i iusage, i iresults i iare i ithen i icompared. i iThe i ipacket i 
idelivery iratio idescribes iproportion iof itransmitted ipackets ithat iare ifinally idelivered iin inetwork, iwhereas inetwork 
ithroughput ireflects ihow imuch idata iis isent ito itarget inode iin inetwork. iBecause ithis iprotocol iconcentrates ion iminimizing 
ienergy iconsumption iin idata itransmission iprocess iand ioptimizing idata iforwarding ipath iin iaddition ito iCH iselection, 
iparameters ilike ithroughput iand ipacket idelivery iratio ibecome icritical ito iexamine ibecause ithey describe ieffectiveness 
iof iroute iformed. iThe isimulation iwas irun ifor i1000 icycles, iwith i60 inodes idistributed iat irandom iin inetwork imeasuring 
i1200*1200 isquare imetres. iThe ibase istation iis ilocated iin inetwork's iheart. iThe itable ibelow ilists iother isimulation 
iparameters: 
 

Table i8: iSimulation iParameters 
Total iNodes 60 
Maximum iInitial iEnergy 0.2 iJoules 
Eelec 50 inJ/bit 
Efs 10 ipJ/bit/m2 
Eamp 0.0013 ipJ/bit/m4 

Eda 5 inJ/bit/signal 
Base istation ilocation Center 
d0 87 imeters 
Deployment iType Random 
Network iarea 1200 i* i1200 isq imeters 

 
 

 
Figure i9: i iThroughput iComparison 

 
The igraph iabove idisplays ivalue iof inetwork ithroughput ivs inumber iof isimulated irounds. iIt ihas ibeen idiscovered ithat ias 
inumber iof irounds iincreases, ivalue iof ithroughput idrops ifor iall ithree imachine ilearning iapproaches. iThis iis ibecause ias 
isimulation idevelops, inodes iin inetwork iconsume imore ienergy iand ifinally idie iout. iThe ilower inumber iof iliving inodes, 
imore ilikely ithe iroute imay ibe ibroken, ilowering ithroughput. I 
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When icomparing iperformance iof ithree istrategies, isuggested ireinforcement ilearning-based ineural inetwork imethodology 
ioutperforms iother itwo. iIn icomparison ito iSVM, isuggested iapproach iachieved i31% ipercent ihigher ihigher ithroughput iand 
i54 i% ihigher ithroughput ithan iNB. iThis iis ibecause iANN's iprocessing imakes iuse iof ihidden ilayers ithat iuser imay icontrol, 
iand idata idimensionality iis isignificantly ihigher iin iANN. iWhen iusing iANN iinstead iof iother itwo imethodologies, iit iis 
isignificantly ieasier ito iforecast iwhen inode iis iabout ito irun iout iof icharge. iThis idemonstrates ithat iroute ioptimised iwith 
iRL ibased iANN isupplied imore idata ithan iroute ioptimised iwith iRL ibased iSVM ior iNB, idemonstrating iusefulness iof 
isuggested iapproach. 

 

 
Figure 10: iPDR iComparison 

 
Results iof ipacket idelivery iratio iacquired iafter isimulating ithree istrategies iare ishown iin igraph iabove. iThis igraph iis 
iconsistent iwith iprior ithroughput igraph. iLikewise, ias inumber iof irounds igrows, inodes' iconnectivity iimproves. iThis iresults 
iin ienergy iusage. iData ipackets iare inot itransmitted iproperly ito iintended idestination iafter inodes iin ioptimized iroute idie 
iout, ilowering ivalue iof ipacket idelivery iratio. iHowever, iemploying iRL-based iANN iapproach, iroutes iare ioptimized 
isignificantly imore isuccessfully, iresulting iin isuperior iperformance ithan iits icompetitors. iThe igreatest iPDR iattained iwas 
i0.95, iwith imean iof i0.8645 imaximum iPDR ireached iby iSVM iwas i0.715, iwith imean iof i0.6535; iand ihighest iand imean 
iPDR iobtained iby iNB iwere i0.57 iand i0.4790, icorrespondingly. 

 
Figure i11: iEnergy iConsumption iComparison 
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The igraph iabove idepicts itotal iamount iof ienergy iused iin inetwork ifor iall ithree iways. iIt iwas idiscovered ithat ienergy 
iusage iincreased iin iconsistent imanner, iindicating ithat inodes iwere icontinuously idetecting idata ifrom ienvironment, isending 
iit ito icluster iheads, iand ieventually iforwarding iit ito itarget inodes. iThis igraph ialso idepicts inetwork's ilifespan. iBecause iNB 
iand iSVM iconsume imore ienergy ithan iANN-based iapproaches, inodes iin inetwork iunder isimulation iof ithese itwo imethods 
iquickly ideplete itheir ibatteries. iEnergy iusage iis ilow ibecause iroute icreation iis ihighly ioptimised iusing iANN, ias ishown iby 
igraphs iof ithroughput iand ipacket idelivery iratio. 

 
VIII. CONCLUSIONS 

Low ibattery ilife ion iWSNS iis ia iunique iissue. iIn ithe ipast, ivarious iclustering itechniques ihave ibeen iproposed i ito isolve 
ithis iproblem, ifocusing ion i idata itransmission ifrom icluster iheads ito i ibase istations. iGrid-based iclustering iin iWSN isolves 
ienergy ibalance iproblems iby ieliminating ienergy iconsumption iand iincreasing iload iand ienergy iconsumption ibetween iall 
inodes iin ithe isystem. iGrid iarchitecture ioffers iexcellent ireliability iand iinexpensive icost ifor ilong itransmission itimes. iAfter 
iconFigureuring ithe inetwork iin iboth iways, iit iwas iobserved ithat iusing ia isingle iCH iwould iimprove ienergy iefficiency ion 
iall igrills. iAt ithe isame itime, iit ideals iwith iload icompensation, iclustering ioverhead iand ienergy iefficiency. iThroughput, 
iPDR, iand ilatency iare imeasured ito itest ithe isuccess iof ithe iproposed iclustering-based irouting isystem. iIn ithe iperformance 
iassessment, ithe iproposed iwork iincreases ithroughput iby i3% ito i4%, iand i idecrease iin icommunication ilatency iby i4% ito 
i5% icompared ito itwo irouting ialgorithms ibased ion iPDR, iand iclustering. iThis iconclusion iis isupported iby ithe ioptimal iCH 
iselection iapproach iused iin ithe iroute idiscovery istage iof ithe iproposed iprocedure. iBetter inetwork iperformance, isuch ias 
ithroughput, iPDR, iand islight ilatency, iindicates ithe ieffectiveness iof ithe iproposed iwork. iIn ithis istudy, iwe iprovided ia 
imethod ifor iselecting icluster iheads ibased ion inode icosine isimilarity iand iselected ineuronal inetwork-based ireinforcement 
ilearning istrategies ito ioptimize inetwork i iselection. iAdditionally, iartificial ineural inetworks iwere iused ito imaintain ithe 
iroute. iThis iresearch ielement iwas ilargely ioverlooked iin iprevious istudies. iThroughput, iPDR, iand inetwork ienergy 
iconsumption iwere imeasured ito iassess i iperformance. iRL-based iAnn-Technik iwas icompared ito iRL-based iSVM iand iRL-
based iNB iapproaches. iThe iresults ishowed ithat ithe iproposed iapproach ioutperformed iSVM iand iNB. iThis iindicates ithat i 
iroutes iare iin ifact iwell ioptimized iand imaintained iby iexisting itechnology. i 
 
A. Scopeiofifurtheriresearch i 
According ito ithe ifinal iresults iexplained iin ithe iconclusion, ifurther iresearch iis ineeded ito iimprove ithe ieffectiveness iof 
ienergy iefficiency. iBelow iare i isuggestions ifor i iresearchers ito iimprove itheir iresearch iin ithe i ifuture. 
To iachieve ia isignificant iincrease iin ithe iproposed imodel, imore iresearch iis irequired ito iassess ithe ieffectiveness iof 
iartificial iintelligence iand imachine ilanguage iin iother isuch iclustering itechniques ithat ican iachieve imore ioptimized iresults. i 
1) New iintelligent iprotocols ican ibe idesigned ito iintroduce imore iefficient idata icommunication iand icoordination ibetween i 

isensor inodes. iA imulti-objective ioptimization iapproach iwith imore iparameters ior ifactors ican ibe iused ito iselect ithe 
ibest icluster ihead. I 

2) Most imodern ioptimization itechniques ican ialso ibe iimplemented ito iimprove ithe ilifespan iof iyour inetwork. I 
3) Recognition iand iprevention isystems ican ibe iused ito iimprove ithe isafety ilevel iof ithe iproposed ischeme. 
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