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ABSTRACT: iThe iworld itoday ifaces imajor igarbage icrisis- ithe iproduct iof irapid ieconomic igrowth, iovercrowding, ipoor 

iurban iplanning, icorrosive icorruption iand ipolitical idysfunction. iThe ipresent itried iand itested imethods iof igarbage 

icollection ihave iso ifar ibeen iproven iineffective. iAnd ithe iworld itoday iis ilooking iat ismarter iways iof iovercoming ithe 

igarbage icollection iproblem. iThis iproject ipresents ithe iGarbage iCollector irobot iand isurveillance idrone ifor ifoot ipath 

iusing imicrocontroller. iThe imain ipurpose iof ithis irobot iis ito ireduce iuse iof iman ipower iand iincrease imore iof iautomation 

iwhich iis imodern iera itrend. iIt iwill ieven ihelp ito ireduce ithe iload ion ieconomy ito iprovide iwages ito ieach iworker iwhereas 

isame iworkforce ican ibe iused iin irecycling ithe iwaste iwhich iis ivery imuch ineeded iin ithis imodern iera. i i iThe irobot iis 

idesigned ito icollect iGarbage iat ifoot ipath, ipublic iplaces i(parks, ischools iand icolleges), imostly icemented ipaths iand 

ibeach. iThe irobot icannot ibe iused ion imuddy isurfaces. iThe irobot iis ibuilt iin isuch ia iway ithat, iwhen iit iis istarted iit iwill 

imove ion ithe ipath idefined iin ithe iprogram. iWhen iit iencounters ithe iobstacle, idepending ion ithe iconditions iapplied iin ithe 

iprogram ithe ibot iproceeds iwith ifurther imotion iand ithen irobot ipicks iup ithe igarbage. 

The iidea iof igarbage icollection iin ia igated icolony ihas iimmensely ihelpful iin ikeeping ithe ienvironment iclean. iThe igarbage 

igets icollected ifrom ithe iresident's ihome iat ia ispecific itime ievery iday. iThis igives irise ito ia inew iset iof iproblems. iWhen ithe 

igarbage icollector icomes, iresidents imay inot ihave ienough igarbage ito ibe idisposed ior ithey imay inot ibe ipresent iin itheir 

ihome. iAutomated iGarbage iCollector iRover i(AGCR) iis ia idriver-less iautonomous irover ivehicle ispecifically idesigned ito 

isolve ithis iissue. iThe iresidents iwill ibe iable ito iplace irequests ionline, iso ithat ithe iAGCR ireaches ithe ispecific ihomes ito 

icollect igarbage. iThe iAGCR iis ialso iequipped iwith ia ibin ito icollect ithe itrash. iOnce ithe itrash iis icollected, iit iwould igo 

iback ito iits ibase iposition iautonomously.  

 
KEYWORDS: i iRobotic iand iautomation,Image iprocessing, iI.O.T, iGarbage icollection, iSensors. 

I. INTRODUCTION 

Garbage iis ithe imajor iproblem iin iurban iareas iof iIndia. iIt iis ia imajor isource iof ipollution. iIndian icities ialone igenerate 

imore ithan i100 imillion itons iof isolid iwaste ia iyear. i(According ito ithe ilast iyear’s isurvey ithere iis ia irecord ibreaking i960 

imillions iof itonnes isolid iwaste iis igenerated). iIn i2000, iIndia's iSupreme iCourt idirected iall iIndian icities ito iimplement ia 

icomprehensive iwaste-management iprogramme ithat iwould iinclude ihousehold icollection iof isegregated iwaste, irecycling 

iand icomposting. iThese idirections ihave isimply ibeen iignored. iThe iproblem ithat ieveryone iis ifacing iis ithat iwe iare ijust 

icollecting igarbage irather ithan idisposing iand irecycling iit iproperly ibecause iwe idon’t ihave iadequate iwork iforce ifor ithat. 

iNo imajor icity iruns ia icomprehensive iprogramme iof ithe ikind ienvisioned iby ithe iSupreme iCourt. iIt iis inot iwrong ito isay 

ithat iIndia iis ion iverge iof igarbage icrisis ieven ithough i1.96 ilakh icrore irupees iare iallotted ifor ithe iSwachh iBharath 

iAbhiyan. 

There iare ialready idifferent itype iof igarbage icollection irobots isuch ias iRobo-Dumbster iwhich iis iused ito idump ia isolid 

iwaste iin idumping iyard iand idust icard iwhich iis iused ito itransfer isolid iwaste. iThese irobots iwhich iare iin iuse ihave 

ivariousidisadvantages inot idesigned ito iwork iin ipublic iplaces iefficiently, ilike inot iuser ifriendly iand iaims iat ionly 

icollecting ifilled idustbins ibut inot ion icollecting imechanism, ietc. 

Also, iMunicipal isolid iwaste iworkers ior irefuse icollectors, iuniversally iexpose itoo imany iwork irelated ihealth ihazards iand 

isafety irisks, inotably iallergic iand iother idiseases iof ithe irespiratory isystem. iThis iexposure ito ifatal ihealth ihazards ineed ito 

ibe ireduced iin iorder ito ikeep iour iemployees isafe ibecause ithey iare ivulnerable ito imany idisease iand iusing ithis irobot imay 

ihelp ito iachieve iso. 

Health iimpacts ilikes, igastro iintestinal iand iinfectious idiseases ias iwell ias iinjuries icaused iby iwork-related iaccidents. 
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Hence ito iovercome ithis imajor iproblem iof iwaste icollection iAutonomous iGarbage iCollection irobot iis ideveloped. iIt 

iaims iat iproviding iautomatic icontrol ito icollect ithe igarbage. iIt idifferentiates ibetween istatic iand idynamic iobstacle iand 

imove iaccordingly ias iit iprogrammed. iIt ibasically iconsists iof isensors iat idifferent ilevels ito idetect ithe idynamic iobstacle. 

iIt ialso idisposes ithe igarbage ito ia ipre-specified iplace. iIf ithe itrash ibin iis ifilled, iit iwill ibe idetected iand ithe igarbage iwill ibe 

idisposed. iOur iwork iis ito imake ithis irobot imore iof iuser ifriendly iand ieasy ito ihandle iso ithat iwe idon’t ineed imuch iof 

iskilled ipersonal ito ioperate iit. 

 

Objectives 
 i i i 
1. iThis iRover iis i4 iWheel idrive ihaving ia igarbage icontainer iwith ia idumping imechanism. i 

2. iIts ifunction iis ito itransfer igarbage ifrom ipoint ito ipoint, ias iinstructed iby ithe icontroller. i 

3. iTo iincrease ithe icollection ispeed. 

4. A ilarge ifraction iof ithe iwork iis irepetitive iand ijudicious iapplication iof iautomation iwill imost icertainly iresult iin 

ioptimum iutilization iof imachine iand imanpower. iBasically iour iwork iwill ibe ito ireduce iman ipower iand iexposure ito isuch 

ideadly idisease ithat ipeople iget icollecting igarbage. 

 

II. LITERATURE IREVIEW 

 

Waste imanagement iare ithe iactivities irequired ito imanage iwaste ifrom iits icollection ito ifinal idisposal. iThis iprocess 

iincludes icollection, itransport, itreatment iand idisposal iof iwaste. iA iwaste ican ibe isolid, iliquid ior igas itype itherefore ieach 

itype ihas idifferent imethod iof icollection iand idisposal imanagement iprocess. iWaste imanagement ideals iwith ievery itypes 

iof iwaste iincluding iindustrial, ibiological iand ihousehold ietc. iAccording ito ithe iproduction iof iwaste, iwaste imanagement 

iare idifferent iamong icountries, iurban iand irural iareas, iresidential iand iindustrial isectors itherefore iall itake idifferent 

iapproach. 

Through iout ithe ihistory iand icurrent isituation ithe iamount iof iwaste igenerated iby ithe ihuman iis iinsignificant. iThis iis 

ibecause iof iincrease iin ipopulation, iexploitation iof inatural iresources ietc. iAs iwell ias iincreased iindustrial iareas. 

Therefore iIndian icities ialone igenerate imore ithan i100 imillion itons iof isolid iwaste iper iyear iout iof iwhich i20% isolid iwaste 

iis itreated iand i50% iis idumped iin ilandfill isites ibut ithe imain ipart iis ionly i70% igarbage iget icollected, itherefore iaccording 

ito iincrease iin ipercentage iof igarbage iday iby iday ithe ihuman ipower iwill inot ibe iefficient iafter isome iyears ithe iover 

ipopulated icountries ilike iIndia, iChina ietc. iTheir imajor iwaste imanagement iconsists ihuman ipower iwhich iwill inot 

iefficient iand ieffective iin icoming idays itherefore iwe ihave ito iadopt ia inew itechnology ito icontrol iwaste imanagement. 

In ithis ipaper ipropose iof ivarious iaspect ito idesign ia iRover irobot iby iconsidering ivarious iaspects iwith ispecification. iThe 

imachine idesign iexplained iclearly isuch ithat ithese iRobots ihave ia iwide iapplication iin ievery ifield ilike iindustrialimedical, 

idefence ietc. iFor itransporting iof imaterials. iThey ican iemploy iin iplaces iwhere iaccuracy iand iprecision iare irequired. 

iRobots ican ialso iemployed iwhere ihuman ipower iis inot ihelpful. 

 

III.  IMETHODOLOGY 

 

In ithe iproject, ithe idesign iof igarbage icollector irobot iuses iengineering imethod. iIn isequence, ithe imethod iis iidentification 

iof ithe ineeds irequired. iThen ithese ineeds iare ianalyzed ito iget ispecific icomponents. iThese icomponents iare ilater 

iintegrated ito iget ithe idesired ioutput. 

The ioperation iof ithe irobot ican ibe iclassified iinto ithree imain icategories. iThey iare imotion icontrol ithe irobot, igarbage 

icollection iand idisposal iof igarbage. 

Garbage icollector iRover, iProgramming ihardware’s ifor igood icommunication, iGarbage iContainer, iInterpretation iof 

idisposal iand itracking iof irover, iConclusion iand idocumentation. iAll ithis ifactors iwill iwork iin isync iwith ieach iother. i 

The isystem iis ifully iautomated itherefore iwe idon’t ineed iany ihuman iinterference iduring ithe icollection iprocess. iIt ireduces 

ihuman ipower ionly isurveillance ican ibe idone iby ihumans iwhich itake iless iwork iat-least ione iif iwe ithick ipractically ithe 

isystem ican icover imore iarea iin iless iamount iof itime iwith ia iprecision 

So iwe ihave icombined ithe iusage iproximity isensors iwith iimage iprocessing ito iaccomplish iour ipurpose, ithese iare iInfrared 

isensors i(IR iSENSORS) ifor ipath itrajectory, iultrasonic isensors ifor iobstacle iavoidance ias iwell ias ia ilevel iindicator, ia 

icamera ifor iimage iprocessing iwhich idetects ithe ilocation. iThe icamera iis imounted ion ia irover ibody iwhich iremains 

iinactive iuntil ithe irequest ihas icame ifrom ithe iuser ithrough iWi-Fi iby iusing iI.O.T iwhen ilocation iis idetected iby iproximity 

isensors irover istarts imoving itowards iexpected iposition ifollowing ipath itrajectory iby iusing iIR isensors, iwhen iobject iget 

idetected iby iproximity isensor icamera icapture ia iimage iand icompile iit iwith ithe irequest. iIf ilocation iget imatched iit istops 

iif inot iit iwill imove ithe iadvantage iof ithis iprocess iis itime, ipower iand imemory iis isaved. iThis iis idone iwith ihelp iof iimage 

iprocessing iconcept ionce iit idetects ithe ilocation ithe irobot iwill istop ion ithis iplace ithen iit iwill istart ianalyzing ithe ilevel iof 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

           | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

||Volume 9, Issue 5, May 2020||  

IJIRSET © 2020                                                      |     An ISO 9001:2008 Certified Journal   |                                                   3828 

 

 

igarbage iinside ithe icontainer iduring icollection, ithis iis idone iby iusing iultrasonic isensor iif ilevel iis ifilled irover iwill iget 

iback ito iHome ilocation ifor iempty ithe icontainer iand iagain irover iis iready ito icomplete ithe iprocess. i 

Now iHow iSystem iWorks:- 

The isystem istarts ifrom iuser ias iper itheir iconvenience iand ithe irobotic isystem irespond iit 

As iper ithe ineed, iif iuser isend ihis ilocation ito ithe irover iby ian iapp ideveloped. iThen ithis idata iis itransferred ito ithe irover iat 

ihome ilocation. iAs irover iis ipath ioriented iit ifollows ithe ipath ito iits ilocation. 

After icoming ithe ilocation idata ifrom iuser ithe ihardware iinside ithe irover ianalyse ithe idata iand iindicates ithe ilocation ifrom 

iwhich iit icame ifrom. iThen ithe irover istarts imoving ito iits irequired iposition. iThe icamera ipresent ion ithe irover istart 

iscanning ithe irequired iplace. iWhen ithe iplace iget imatched iwith ithe idata ithe irover istops iit’s imotion iand igives isignal ito 

ithe iuser, iabout iit ireaches ithe igiven ilocation. iThen iuser ican iput ithe igarbage iinside ithe icontainer ilocated ion ithe itop iof 

ithe irover. 

The igarbage icontainer ihave ilevel iindicator iwhich ishows ithe ilevel iof ithe igarbage iinside ithe icontainer. iIf iit icompletely 

ifills ior iafter ithe iservice ithe irover iwill icome iback ito iits ihome ilocation. iWith ithe ihelp iof ilifting imechanism iit itransfer 

igarbage ifrom ione icontainer ito ianother. iLike ithis iit iworks. 
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FIGURE i1- iPROCESS iLAYOUT 
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IV.  I IEXPERIMENTAL IRESULTS 

The isystem iis iautomatic, iuser ifriendly iand isimple ito iunderstand. iThis isystem ishows ihow igarbage ifrom iuser ihome iis 

ikept iand isend ito ithe ilocation. iPath ifollowing imotion iobject idetection, iimage iprocessing iand idata icommunication iwere 

iall iperformed isuccessfully. 

Whole isystem iis ibased ion ithe ifollowing isegment i 

1) iCommunication isystem 

2) iWorking iof irover 

3) iCollection/interpretation iof igarbage 

 

V. SYSTEM IDESIGN I I I I I I I I I 
1) ROVER I 

 i i i i i i i i i iThe irobot iis imade iup iof isheet imetal iof ia iAluminium irectangular ihollow ichassis iwith ifour iwheel idrive ion ithe itop 

iof igarbage icontainer iwith ia idumping imechanism iis imounted ialso ia icamera iis ifitted iinside ithe irectangular ichassis iall 

icircuitry iis iplaced iwith iall icircuitry iis iplaced iwith ia ihardware i(Raspberry ipi) iand ibattery isupply ion ithe ibottom iI-R 

isensors iare iattached ifor ithe ipath ifollowing iaspect ialso i12v idc imotors iare iattach ito iattain imotion ifor ithe irobot. 

 
 

FIG-2 iISOMETRIC iVIEW iOF iROVER 
 

 
 

FIGURE i3- iSIDE iVIEW iOF iROVER 
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2)  ICIRCUITRY IATTACHMENT 

   - The iRobot iis icontrolled iby ia ihardware iRaspberry ipi iwith ian iWi-Fi ifunctionality i i i i i i i i i i i i 

 I    - iThe iRpi iis iconnected ito iultrasonic isensor, iIR isensor, icamera i, imotor idrive imodule iand idumping imechanism. i 

 i i- iMotor idrive imodules iare ieach iconnected ito i2 iDc imotors ito idrive iwheels. 

 

3) NETWORK 

 i i i i i i i i i i i i iThe isystem iis iable ito ihandle imultiple irobots iwith ia iWi-Fi/I.O.T isystem. iAll irobots iare iattached ito ima icentral 

iserver ithrough iLaptop iso ithat ievery irobot iis iconnected ito ia icommon ihotspot. iSo ias iper ithe i irequest ithe inearer irobot 

ican ibe iactivated ito icollect ithe igarbage iso ithat ithe iNetwork iis iestablished.As iper igiven iin ithe ifollowing idiagram. 

Robot 3 Robot 4 Robot 5

Wireless Access Point Server Interface User

Robot 1 Robot 2 Robot “n”  
 

FIGURE i4- iNETWORKING 
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VI. ICONCLUSION 

The iproposed iprototype ihas isuccessfully ibeen iimplemented, ithe iadoptation iand iimplementation iof iexisting itech. iIn ia 

isingle iintegrated isystem ican imake iit ivery iefficient iand ismart ito iwork ithis isystem ioptimize itime, ispeed iand ipower ias iit 

ihas ia icentral iserver(I.O.T isystem) ithis ican ihandle iseveral irobots ifor iseveral itasks iat ia itime, itherefore iit iis ihelpful ito 

iincrease ithe icollection ispeed iof ithe igarbage iby ireducing ihuman iefforts. iThis isystem ican ibe iused iin iDefense, iMedical 

iand iprivate isectors iwhere ihumans ipresence iis iunsafe, ithis iis iprimarily iproposed ifor i“SMART iCITY”. i i i i 
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