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Abstract—Water iis ione iof ithe imost icrucial ielements ifor ithe 

iexistence iof ilife. iDrinking-water isafety  iand iaccessibility  iare 

ipressing  iissues iall iover ithe iworld. iDrinking iwater iwhich iis 

ipolluted  iwith icontagious iagents, iharmful  ichemicals, iand i other 

icontaminants imay ipose ihealth iconcerns. iIn ithis iwork, ia imethod 

ifor ianalyzing  iwater iquality  iand  iwarning  iusers iwhen iwater  

ibecomes ipolluted iis ipresented. iWater ican ibe icontaminated  i by ia 

ivariety  iof ifactors. iThese ifactors iare itaken iinto iconsideration iand 

iutilised  ito iforecast iwhenever iit’s itime ito iclean ithe  iwater. iThe  

isystem  imakes iuse iof iIoT iand iMachine iLearning  itechnology. iIt 

iconsists iof iphysical iand ichemical isensors ithat idetect ipH, iTurbid- 

iity, iColor, iDissolved iOxygen, iConductivity  ito icheck iinfluencing 

ifactors.The idata  icollected iby ithe isensors iis isaved iin ia idatabase iand 

ithen isubmitted ifor ianalysis. iThe ineural inetwork imethod iis iused ito 

iforecast ithe  ioutcome. iIt iis  iemployed  iin iorder ito igenerate ia inon-

linear iconnection ifor iprojected  ioutput. iWhen iany iof ithe 

iparameters ifalls ibelow ithe istandard ivalues, ithe isystem  isends ian 

ialarm  inotification ito ithe iuser. iThis ienables ithe iuser ito ibe iaware iof  

iwater ipollution iin itheir ihome itanks iahead iof itime. iThis 

itechnology  iis inot irestricted ito ihome itanks; iit imay ialso ibe iapplied 

iin iwater itreatment ifacilities iand ienterprises. 

Index  iTerms—Internet iof iThings, iMachine iLearning, iWater 

iQuality, iWSN 

I. INTRODUCTION 

Over  ithe iyears, ione iof ithe iworld’s iprimary  iconcerns ihas ibeen 

ithe iprotection  iand iquality iof iwater.  iOnly i2% iof ithe iworld’s 

iwater  iresources iare ifresh iwater  isupplies iwhich  iare igetting 

ipolluted  ias ia iresult iof ihuman  iactivity.  i Contaminated  iwater iis 

inot ionly iunpleasant ito idrink  iand ilook  iat, ibut ialso ihazardous ito 

ione’s ihealth. iAccording  ito iWorld  iHealth iOrgani- isation 

i(WHO),  iconsumption  iof icontaminated  iwater ihas icaused  i30 

ipercent ideaths iworldwide. iA iregular  icheck ion ithe istored  iwater 

ifrom  ithe istorage itank imight ibe ithe ifirst istep iin ipreventing 

ipersonal iwater icontamination.  iThis ican iassist ito imitigate ithe 

inegative iimpacts iof icontaminated  iwater ion ihumans. iThe istudy 

iuses iIoT ito icheck iwater iquality,  icompares i anticipated 

ioutcomes iwith iobserved  idata iusing  ineural inetworks, iand ialerts 

ithe iuser iif inecessary. iThe idata igathered  ifrom  iwater iquality 

imonitoring  isystems ican ibe iused  ito ia imap  iof ilink  ibetween  

iobserved  idata iand ichanges i in iquality  imeasurements,  iwhich 

ican  ithen  ibe iused  ito iforecast ifuture  iwater iquality. iThe itraditional 

itechnique  iof ianalysing  iwater iquality  isamples iin ia ilaboratory 

irequires ia ilot iof itime, ieffort, iand iis isometimes iinefficient ialso. 

iFurther  i, ipredicting  iwater iquality ibecomes iincreasingly 

difficult. iIn irecent iyears,  ithe igrowth  iof icomputer  itechnologyhas 

ispurred  ithe iearlier ibehaviors. 

A. INTERNET  iOF iTHINGS i(IoT) 

The iInternet iof iThings i(IoT)  iis ia isought-after itechnology  ithat 

iallows ithe iuser ito iconnect ieclectic isensors iand i gadgets ito ithe 

iInternet.  iThe iphrase i”Internet iof iThings” irefers ito inetworks 

ithat ilink  igadgets ito ithe iinternet  iand i share idata iwith ithe iuser. 

iThese isensors iare iconstantly  iproducing  idata ithat iindicate  ihow 

ieffectively  ithe idevices iare iperforming.  iThe iIoT  iplatform 

icollects idata ifrom  ivarious isources, ianalyses  iit, iand iextracts 

irelevant iinformation i based ion ithe ineeds. 

B. NEURAL iNETWORK 

Neural iNetworks iare imachine ilearning  ialgorithms ithat ipre- idict 

ioutcomes ifrom ia ilarge iinput iof ia idata iset. iIt iis ia itype i of 

iinformation  iprocessing  isystem, isimilar ito ithe ibiological 

isystem iof ithe ibrain,  ithat iuses inon-linear ivariables ito i predict 

ioutput. iIt iis  icomposed  iof imultiple iinputs iknown  ias ineurons,  

ieach iof iwhich  ihas ia iweight ithat iindicates iits iinfluence  iand 

istrength  iwith ithe iconnected  ineuron.  iThe itransfer  ifunction  iis 

iused  ito itransport idata ifrom ithe iinput ito ithe ioutput.  iThe ineural 

inetwork  iis icomposed  iof ithree ilayers iof ineurons ithat iare 

iinterconnected.  iThe  ineurons iin ieach ilayer iare iconnected  ito ione 

ianother. iThe iinput ilayer istores iall ithe idata, iwhile ithe ioutput 

ilayer iresponds ito ithe iinput. iBetween  ithe iinput iand ioutput 

ilayers, ithere iis ia ihidden  iintermediate ilayer ithat iperforms idata 

iprocessing. 

 

Fig. i1. i Neural iNetwork 

 

II. SYSTEM i ARCHITECTURE 

A inumber  iof iwireless isensors, iincluding  ia ipH isensor,  iturbidity  

isensor, iconductivity  isensor, icolor isensor, iand iDO isensor, iare 

icoupled  ito ithe iNodeMcu  icontroller  iin ithe  iproposed  isystem. iThe  

imicrocontroller  iis iinterfaced  iwith ia iGSM imodule ithat iallows  iit  

ito icommunicate  iwith  ithe iphone ior iother idevices. iThe 

iequipment iis iinstalled  iin iresidential itanks ito itest ithe iwater 
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quality.  iThe icontroller ireceives idata ifrom  ithe isensors ion ia 

icontinual  ibasis. iThe idata iis icollected  iin ia idatabase, iand ithe 

ifindings iare itransmitted  ito ineural inetworks ion ia  imonthly  ibasis 

ifor ianalysis. iWhen  ithe iwater iis ion ithe iedge iof ibeing ipolluted, ithe 

iuser  iis icautioned  ito itake ifurther  iprecautions i to iprevent 

idrinking  icontaminated  iwater. iThe isuggested  isystem iis  

idepictedbelow: 

 

 
Fig. i2. i System iArchitecture 

 

 

III. IMPLEMENTATION 

The idevice iwas  iplaced  iin ia ihousehold  itank ion ia iregular  ibasis ito 

itest ithe iwater. iThe istandard  ivalues iof ithe iwater’s iproperties 

iwere idefined  ias ia  ilimit ifor iwater  iquality iin iorder  ito ievaluate 

idegradation. 

A. HARDWARE iIMPLEMENTATION 

The isystem icomprises ia  iNodeMcU  imicrocontroller,  iwhich  iis 

ibuilt iaround  ia ifamous iinexpensive  isystem-on-chip, iESP8266. 

iIt ihas ia iWi-Fi imodule ithat iallows iit ito ieasily iconnect i to i the 

i user  i and i convey i the i expected  i result. i The ipH isensor, 

itemperature  isensor, iconductivity  isensor, idissolved  ioxygen 

isensor,  itotal iorganic icompound  isensor, icolour isensor, iand 

iturbidity  isensor iare iall iinterfaced  iwith iNodeMcU iin ithe 

iproposed imodel. iThese isensors icollect idata ifrom ithe iwater iand 

isend  ia iwave isignal ito ia  icloud  iserver,  iwhich  irecords ithe idata 

ifrom  ithe igateway  iin ia idatabase ifor ianalysis. iUsing ia ineural 

inetwork,  ithe iacquired  idata iis ithen  iused  ito ipredict iwater 

icontamination  iin i advance. 

B. SOFTWARE  iIMPLEMENTATION 

Matlab  iwas iused  ifor iimplementation,  iand ia ineural inetwork 

imethod  iwas iused  ito ipredict ithe ioutcome.  iThe iusage iof ineural 

inetworks iis ia  ibetter iway ito ievaluate  iand imodel idata. iIt ianalyses 

idata ithrough  ia inetwork  iof ilinked  ineurons.  iThree  idifferent ilayers 

iare ipresent iin ithe imodel i- ithe iinput ilayer, ihidden  ilayer iand ithe 

ioutput ilayer. iThe idatasets iwere icollected  icontinually ifor ia iyear 

iand  iare ifound  ito ibe istatistically  iconsistent, iand irepresent ithe 

isame istatistical iissue. iTo iforecast ithe idata, ia itotal iof i198 idatasets 

iwere iused. iThese  idatasets iare irouted  ithrough  inetworks ito 

iproduce ioutputs. iThe itarget ioutput iis iobtained  iduring ithe 

itraining  i phase. i The i data i is i divided  i into 

 

 
 

Fig.  i3. i Temperature iParameter 

 

three icategories: itraining,  itesting, iand ivalidation,  iall iof iwhich 

ihave ian iimpact ion ithe inetwork’s iperformance. 

The itraining idata icontains i80% idata, iwhich  iis imade iup iof i70% 

i training i set i and i 30% i testing i set. i On i the i training  iset, ithe 

inetwork  iis itrained. iOn  ithe idataset, ithis itrained  inetwork  iis iused. 

iTo ipredict ithe idata,  ia itemporal iframe iis iestablished.  iTo 

ianticipate ithe iaccurate  ioutput, i100 ineural inetwork  ilayers iwere 

iemployed.  iThe itrue  iand iprojected  ivalues iare idisplayed  ion ithe 

igraph. 

 

 
Fig. i 4. i pH iparameter 

 

To i calculate i the i prediction,  i the i neurons i are i assigned  

ithefollowing  ifunction.  iLet i1 ..... m idenote ithe inumber  iof 

neurons iin 

the isystem ithat iaccepts ix1 ......... xn i+1 ibiassed  iinputs iand 

outputs: 

hw, ib(x)  i= if i(WiXi  i+ ib) (1) 

 

where if  irepresents  ithe iactivation  ifunction 

f i(z) i= i1/(1 i+ iexp(z)) (2) 

The idata iin iTable iI iis iobtained  ifrom  ithe iWHO i(World  iHealth 

iOrganization)  istandard  ivalues. iThese istandard  ivalues iwere  

iused  ito icompare iexpected  ivalues iand ito isend ian ialert ito ithe iuser 

iwhen  iany iof ithe iparameters ireached  itheir iextreme ivalues 

ibefore ithe iwater ibecame  itainted. 

IV. CONCLUSION  i AND i FUTURE i WORK 

The istudy  iprovides ia ifrugal itechnique ifor ieliminating i water 

ipollution  iin iresidential ioverhead  itanks. iIoT idevices iare iused  ito 
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assess iwater iquality, iand imachine  ilearning  ialgorithms iare iused 

ito iforecast ipotential iwater ipollution  iproblems.  iTo igather  iwater 

iparameters,  ithe iproposed  isystem  icomprises imultiple isensors 

iinterfaced  iwith iNodeMcU.  iThe iuser  iis inotified  ibefore ithe iwater 

iturns icontaminated.  iThe iimplemented  isolution  iprotects ithe 

iwater  ifrom  ipollution  iwhile istill ibeing  icost iefficient. iThe 

iproject’s ifuture iscope iincludes idetecting  iillnesses icaused  iby 

inumerous ifactors i and idevising  ithe imost ieffective iplan  ito 

icleanthe  itank. 
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