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ABSTRACT 

 
In i recent i years, i people i are i becoming i more i career i oriented i and i due i to i their 

irregular i working ischedules, iit ibecomes ichallenging ito imaintain iboth ihome iand ioffice 

together, iespecially ifor iwomen. iMost iof ithe icases, ithey ihire icleaners ito iclean itheir 

homes, ioffices, ietc. ibut ihave ino itrust iin icleaners. iTo i overcome i the i problem, iTraditional 

Vacuum iCleaner i has i come i up i with i more i advancements i in itechnology iand iis idesigned 

to iautomate i the icleaning iprocess. iThe iapplication i is iused ito iinitiate ithe irobot. iThe 

navigation iof ithe irobot iis iaccording ito ithe iS-curveplanning iand iwith ithe ihelp iof isensors, 

it i detects i and i avoids i obstacles. i To i save i people's i time, i the i smart i vacuum i cleaner 

helps i clean i the ifloor's isurface iwithout iany ihuman iintervention. iCleaning ihouses iand ithe 

surrounding ienvironment iis imore iarduous iin i the ihectic i schedule. iAt ipresent, ithere iare 

vacuum icleaners i that irequire ihumans ito ihandle i them. iThus, i there iis ia idire i need ito 

implement i a ivacuum icleaner i that iworks iwithout ihuman iintervention. i An i efficient 

method i to i clean i the i desired i area i has i been i implemented i through i this iproject. iBy 

using ithis ivacuum icleaner ihazardous iplace ican ibe icleaned iwhich ithereby ireduces irisks ito 

mankind. iThisis iachieved iby iimplementing ian iautonomous isystem. 

Today, ithe iresearch iis iconcentrated ion idesigning iand ideveloping irobots ito iaddress ithe 

challenges iof ihuman life i in i their i everyday i activities. i The i cleaning i robots i are i the class 

of i service i robots i whose idemands iare iincreasing iexponentially. iNevertheless, the application 

of icleaning irobots iis iconfined ito ismaller i areas i such i as homes. i Not imuch i autonomous 

cleaning iproducts iare i commercialized i for i big iareas isuch ias ischools, ihospitals,malls, ietc. 
 

Development i methods iwhich i included i the i following i phases: i analysis, i design, 

implementation i and itesting. iThe irobot, ideveloped iusing ian iOmni iwheel iand iis iequipped 

with ia ivacuum icleaner iand ifloor ipolishing imotor. iThe icontrol isystem iused iis ibased ion 

the iArduino imicrocontroller, ithe irobot iis ialso iequipped i with i a i Bluetooth 

communication i system i so i that i it i can i be i controlled i via i an i Android ismartphone. 

The i developed i robot i is i able i to imove i according i to i navigation icontrols ivia i an i android 

smartphone. iBesides i this i robot i is ialso iable i to imove i to i avoid iobstacles i if i the idistance 

between i the irobot iand i the ibarrier iwill ibe i5 iinches. iFloor icleaning iperformance ion 

various itypes iof idirt i is iquite igood iwith ionly ileaving idirt ion ithe ifloor iless ithan i20%. 

https://www.sciencedirect.com/topics/engineering/autonomous-system
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CHAPTER 1 

INTRODUCTION 

 
This i chapter i presents i the i background i of i the i Autonomous i cleaning i robots i statesi in 

terms i of iscientific i research. i Moreover, i we i discuss i the i objectives i of i this i thesis i and 

ouri main i contribution, istructure iand ithe ienvironment iused ifor ithis iwork. 

1.1. Background 

In ithis ithesis, ithe iproof iof iconcept iis idesigned ifor ithe iautonomous ifloor-cleaning irobot. iA 

thorough ibackground istudy iis iconducted ion idomestic iservice irobots ito iunderstand ithe 

technologies iinvolved iin i these i robots. i The i components i of i the i vacuum i cleaner i are 

assembled ion i a i commercial i robotic iplatform. iThe iprinciples iof ivacuum icleaning itechnology 

and iairflow iequations iare iemployed ifor ithe icomponent iselection iof ithe ivacuum icleaner. iThis 

system iuses ia ibelt idrive imechanism ito imaneuver. iThe iuse iof ibelt idrive iincreases ithe iarea 

of imagnetic iattraction iwhile itherobot iis iin imotion. iA isemi-systematic i approach i using 

patterned i path i planning i techniques i for i the i complete i coverage i of i the iworking 

environment iis idiscussed iin ithis ithesis. 

Cleaning i the i environment i around ius i is i one iof i the i important i duties i of i each i and ievery 

individual. iBigger i the i area i to i be i cleaned, i greater i number i of i people i will i be i needed. 

Some i places iwill i be i so idirty i that i cleaning i such i areas i causes i huge i impact i on 

health. i Due i to i dust i present i in i the isurroundings, i people i are i prone i to i allergies, 

watery i eyes, i cold, i cough, i rashes i etc. i[1]. i Vacuum icleaner ican ibe iused ifor idomestic 

purposes isuch ias ito iclean ithe ifloor, icar, icarpets ietc. iIt ican ibe iused iefficiently i in i colleges 

as i the i space i is i also i large. i In i the i current i COVID i situation i since i social idistancing 

has ito ibe imaintained, ia igreater inumber iof ipeople icannot iclean itogether. iIn ithis iera iwhere 

digital i technology i is irising irapidly, imankind i is ibecoming imore iand imore idependent ion 

the i same. iSince imajority ibelongs ito ithe iworking ipopulation, ithere iis ialways ia ishortage iof 

time. 

The i Internet iof i things i (IoT) i is ia inetwork iof iphysical idevices i that i are iembedded iwith 

electronics, isensors, i software, i and i network i connectivity i to i share i data. iThe i IoT i gives 

access i to i sensitive i and icontrols ithe iobjects iremotely iin ia inetwork iwhich igives idirect 

integration iof ithe iphysical iworld iinto icomputer-based isystems.[2] iRobotics idetails iwith design, 

operations, i construction, i and iapplication iof i robots. i It i also i details i a i computer i system 

for i control, i information i processing, i and i sensory ifeedback. iThe iInternet iof i things and 

Robotics i have i been i hand-holding i each i other i contributing i to iindividual igrowth and 

development. 

1.2. Selection of Method 

The ifirst istep iof i this iproject iwas ito i investigate i the i requirements ifor ia iMultipurpose irobot 

cleaner. iThis i step i provided i information iabout i specifications i that i customers i expect i from 

the i product. iThe iresult i was i an i important i input i to i the i design i work. i The i necessary 

parts i included i and i dimensions icould i be i determined. i A i preliminary i design i was 

https://www.sciencedirect.com/topics/medicine-and-dentistry/epiphora
https://www.sciencedirect.com/science/article/pii/S2666285X21000790#bib0001
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developed, i and i a i first i prototype i manufactured. iDepending ion ithe ifunction iof ithe iprototype 

the idesign iprocess icontinued iand iimproved ithe iproduct. iFinally, ithrough inumerous iiterations, 

ia ifunctional iprototype iwas ideveloped. 

1.3. Problem Statement 

Since i there i are i lots i of i problems i happened i during i floor i cleaning i process, i like i human as 

well i as isystematic ierror imay ibe ihappened iduring icleaning iof ifloor. iDue ito i the increasing 

of ihuman iwork iload ithey iare iunable ito iclean. iAs iwe iknow ithat itechnology icomes iup ifrom 

time ito itime iand ineed ito iupgrade i for i making i more i easy i human i tasks. i To i bring 

innovation i and i advancement i in i Vacuum itechnology. i So, i to i clean i every i Corner i of 

Floor i we i are i designing i the i robot i who i can i do i work iregarded icleaning imanually ias 

well iautomatically. 

1.4. Methodology 
The iFigure i1.1 idescribes iblock idiagram iwhich iincludes icomponents ilike iultrasonic isensors, 

motor idrivers, iWi-Fi imodule iand ivacuum icleaner iwhich iare iconnected i to imicrocontroller 

and i the ipower isupply i of i 12V i is i given. i The i dotted i lines i represent i that i microcontroller 

controls i the i Ultrasonic isensors iand imotors i for i obstacle idetection iand i to imove i in i a 

particular idirection. iWi-Fi iModule i is iused ito icontrol ithe irobot ithrough idashboards ifor 

ON/OFF iby iconnecting ito icloud 

 

 
 

 
Figure.1.4-1: Functional Block Diagram 

The iFigure i1.2 idescribes ithe iflow iof iinformation ibetween ithe icomponents. iWhen ithe 

application iis istarted, i the i user imust i authenticate i then i s/he i can icontrol i the i robot i through 
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dashboards. i When i the irobot iis iturned ion ithe iultrasonic isensors icheck ifor ithe iobstacles ion 

its ipath. iIf iobstacle iis idetected, the irobot istops ifor ifew iseconds iand ichanges iits idirection 

according ito ithe iprogram. iEvery itime ithe irobot imoves iit ichecks ifor ithe iobstacles iand 

continue iits icleaning iprocess. 
 

 

 

 

1.5. Objectives  

This ithesis ihas ithe ifollowing iobjectives: 
 

1. To imake ian iautonomous ivacuum ifor icleaning 

2. Bringing iinnovation iand imoving itowards iAI. I 

3. Also, ican ibe icontrolled iby imob iApp iand iweb 

4. By iusing iArduino iController iand iby iprogramming i it according to irequirement 

5. Using iMultiples isensors ifor imaking iit isafe iand iefficient. 

6. for iits imovement iuse ia iDC imotor iand ibattery iof i12v ifor itheir isupply. 

 

The i first i step i for i the i initiation i of i any i project i or i research i is i defining i its 

objective. i The i topic i“autonomous i multipurpose i cleaning i robot” i in- i volves i a i vast set 

of i concepts, i tools, i theories, imethods, iand iproblems. iIt ican ibe inarrowed idown ionly based 

on ithe iproject irequirements. iThe iidea iof ia irobotic ivacuum icleaner i is igood, ibut i it i is 

already iexisting iat iprivate ihomes. iThis imotivated ito idesign ia iproof iof iconcept ito ia ilarge 

area ilike ischools. iNevertheless, ithe iconcept iof iautomated iboard icleaner i is istill iin ithe 

research istage. iHence, ithe iidea iof icollaborative iimplementation iof iautomated ivacuum 

icleaner irobot ialong iwith iboard icleaning irobot iwas igenerated. 

 

Figure 1.4-2: Movement Flowchart 
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1.6. Main Contributions 

The imodern irobotics iis ia iscience iof iintelligent icontrol iand iconnection ibetween iperceptionand 

action. iThe iaction iof ithe irobot iis ifulfilled iby ilocomotion ifor imoving iin iand iaround i the 

environment iwhile ithe i operation i of i objects i present i in i the i environment i is i through 

manipulation. i Wheels, i propellers, ithrusters, i crawlers i and i limbs i form i the i basic 

locomotion i components i for i a i robot i while i the imanipulation iis iachieved iwith iend 

effectors, igrippers, iartificial iarms, iand ihands. iSensors iare iused ito iobtain iinformation iabout the 

state iof ithe irobot isuch ias ispeed, iposition, irange, ivision, iforces iacting, ietc. iThe imicro-

controller ior irobot icomputer iis iused ito iperform iprogramming, iplanning iand icontrol i[3]. 

Our i main i contribution i is i to i make i a i multipurpose i cleaner i in i one i thing. i Already i there 

are i many iproducts iavailable iin ithe imarket ibut ithey iare imuch iexpensive iand isome ihave 

complications ito iuse ithey iare inot ivery imuch iuser ifriendly iso, iwe iare imaking ithat iwill ibe 

less iexpensive iand iwill ibe ivery isimple ito ioperate iand iuser ifriendly. 

Currently, ithe iresearch iis iconcentrated ion idesigning iand ideveloping irobots ito iaddress the 

challenges iof ihuman i life iin itheir ieveryday iactivities. iThe iwork i is ifocused ion developing a 

new igeneration iof irobots ithat ican i live i together iwith ihumans iby iproviding assistance i and 

iservices ito ihumans iat i their ihome, iworkspace, iand ipublic ispaces. 

1.7.  Structure of the Dissertation 

Chapter i1 i Introduction iand iBackground iof i the iProject ior i cleaning i robots iChapter i2 

describes i the iliterature ireview iand iprevious iwork idone. iChapter i3 iSimulation iof i the 

project. ichapter i4 ipresents ithe i hardware i implementations iand i its iworking. iChapter i 5 iwill 

be ipresenting i the i conclusions i and ifinal iresults. 

1.8.  Used Environment 

Following itools iand ienvironment iwere iused ifor idata iprocessing iand ivisualization. 
 

1.8.1. Arduino IDE 

The iArduino iIntegrated iDevelopment iEnvironment i- ior iArduino iSoftware i(IDE) i- icontains 

a itext ieditor i for i writing i code, i a i message i area, i a i text i console, i a i toolbar i with 

buttons i for i common ifunctions i and i a i series i of i menus. i It i connects i to i the i Arduino 

hardware i to i upload i programs i and icommunicate iwith ithem.[4]. 
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1.8.2. Proteus 

The iProteus iDesign i Suite iis i a i proprietary i software i tool i suite i used i primarily i for 

electronic i design iautomation. i The i software i is i used i mainly i by i electronic idesign 

engineers iand i technicians i to icreate ischematics iand ielectronic iprints ifor imanufacturing 

printed icircuit iboards[5]. 

1.8.3. Hardware 

Hardware i of i the i project i will i be i done i using i multiple i tools i and i electrical 

components i for i its iimplementation. iComponents i that iwill ibe iused iare iDC iMotors i and 

different imultiple isensors iand ibattery. 

1.9. Work Division 
 

Table 1.9.1:Working Division 

Sr No Name Allocated Task 

 

1 Noman iRashid Software ibased isimulation, imechanical istructure iand       

Documentation. 

2 M iQumail iAsad 
Software ilogic idevelopment iand iHardware iintegrated idesign. 

 

 
 

1.10. Conclusion 

This iChapter idescribes iIOT ibased iAutonomous iMultipurpose iFloor iCleaner. iIn irecent iyears 

we iare ifacing iproblems iof icleaning idue i to i lack iof i time. iAs i it iwill ibe iremotely 

controlled iso i it iwill i save itime ifor ibusy ipeople. iIt iis icapable iof iperforming idusting, Moping 

etc. iFurthermore, iThe ifront ipanel iwith ithe isharp idistance isensors iis iable ito iidentify ithe 

obstacles iwhich ithen iallow ian irobot ito imove iin ian iobstacle ifree ipath

Figure 1.8-1: Arduino IDE Software 

https://en.wikipedia.org/wiki/Electronic_design_automation
https://en.wikipedia.org/wiki/Electronic_design_automation
https://en.wikipedia.org/wiki/Design_engineer
https://en.wikipedia.org/wiki/Design_engineer
https://en.wikipedia.org/wiki/Schematic
https://en.wikipedia.org/wiki/Printed_circuit_board
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CHAPTER 2  

LITERATURE REVIEW 
 

2.1. Literature Study 
 

The ireference i[6], iThey ihave idesigned ia irobot iand ithe irobot iis icontrolled iusing iBluetooth 

which iis ipresent i at i both i the i transmitter i and i receiver i ends. i In i this ipaper, i for i controlling 

the i robot i they iare iusing iBluetooth iand iit iis iat ithe itransmitter iside iand ireceiver iside. iBy 

passing ithe icommands, ifrom imobile iphone iand imaintain iminimum iprescribed idistance iby 

the iBluetooth icommittee ifor i transfer iof iinformation. iBased ion ithe iinstructions irobot iwill 

starts ithe iworking. 
 

In i[7] ithe iS-curve iplanning iis iused ifor iefficient iworking ialong iwith isensors ito iavoid obstacles. 
 

The iAuthors iin i[8] iis iIn ithis ipaper, ian iautomatic icar iis ibuilt iusing ithe iconcept iof ineural 

networks. iThis idetects ithe iobstacles ipresent iusing isensors. iArduino iand iRaspberry iPi iare iused 

in ithis imodel. 
 

In i [9] iThey ihave i developed ia i smart i floor-cleaning i Robot i that i can iclean i the iplace i by 

navigating, isucking i the idust, iand ipolishing i the ifloor. iThe irobot iconsists iof ian iOmni wheel 

which iis iequipped iwith i a i vacuum i cleaner i and i floor i polishing i motor. i It i is i coded 

in i Arduino i IDE i by i using i an iArduino imicrocontroller iand i it i is iequipped iwith 

Bluetooth i so i that i it ican iwork ifrom ia ismartphone iconnected ivia iBluetooth. 
 

The i Authors i [10] i is i “Deep i Reinforcement i Learning-based i ROS-Controlled RC 

Car i for iAutonomous iPath iExploration iin ithe iUnknown iEnvironment”. iThe isoftware iused 

here iis iROS iand iArduino. 
 

In i [11] i Here, i sensors i are i used i to i detect i any i obstacle i and i Arduino i is i used i to control 

the i robot. iMapping iis iapplied iso ithat ithe irobot ican iclean iwithout iany ihuman iintervention 

once iit iis iswitched ion. 
 

The i Reference i [12] i Here, i different i modes i of i cleaning i available i such i as i mopping, 

sweeping, i or iboth i mopping i and i sweeping i are i discussed. i For i controlling i the i robot, ia 

Bluetooth imodule iis iused iand iother ifunctions iare icoded iin iArduino. iThis ican ieven iclean 

corners iof ithe ifloor. 
 

The i Authors i in i [13] i this i paper, i a i robot i has i been i designed i that i stores i the i plan i of 

the i room i and imakes ithe iwork ifeasible. iThis ican ibe iused i for ivarious ienvironments ias 

well. i It i is ia icost-effective isystem. 
 

The ireference i[14] iis iHere, ian ieconomic iprototype iis idesigned iusing iArduino iMega iand 

Raspberry iPi. iA iGPS imodule iis ialso ipresent iwhich ihelps ithe ibot ito imove iin ithe iright 

direction. 

 

In i[15] iHere, ia ibot iis idesigned iwhich ican ibe icontrolled ithrough iAndroid. iBy iusing ithe      

https://www.sciencedirect.com/topics/engineering/microcontroller
https://www.sciencedirect.com/topics/engineering/bluetooth-module
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/global-positioning-system
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application, ithe ibot ican ibe iturned iin ithe idesired idirection. 

 

The i Authors i in i [16] i is i In i this i paper, i the i vacuum i cleaner i is i implemented 

which i operates iautomatically ior ithrough ian iandroid iapplication. iIf ithe ibattery ipercentage iis 

less, ia imessage iis isent ito ithe iregistered imobile inumber iregarding ithe isame. 
 

In i[17] iIn ithis ipaper, ia ibot iis idesigned ito iclean ithe isolar ipanels iusing iDC iMotor iwhich 

powers ithe iwiper. iWater iis inot iused ito iclean ithe ipanels. iThis isystem's iefficiency iis iabout i87 

to i96 ipercent. 
 

The ireference i[18] idesign iand idevelopment iof ifloor icleaner irobot iwhich iworks ion iboth 

automatic iand i manual i mode. i This i robot i is i controlled i by i AT89S52 i microcontroller. i This 

robot i detects i the iobstacles iin iits ipath iby ithe iIR isensor. iIt iuses idual irelay icircuitry, ione ifor 

pumping ithe iwater iand ithe ianother i for idriving i the imotors. iThis irobot i is idesigned i like i if 

it idetects ian iobstacle i in i its icleaning ipath, i it i changes i it i lane i and i move i back, i in its 

automatic i mode. i Obstacle i detection i and i hurdle idetection iin ithe ipath iof ithe irobot iare 

displayed ion iLCD. 
 

In i reference i [19] i The i Social i Impact i of i a i Systematic i Floor i Cleaner, i the i robot i named 

Mint i was ideveloped ito iclean iand imop ithe ihard isurfaces iof ithe ifloor iusing iclothes iwas 

designed. iIt ireveals ithe iworks iof i the irobot iwhich iworks iautomatically iand ihelps ithe 

human ibeing iin itheir idaily ilifestyles. iMint iwas idesigned ifor ithe isystematic icleaning iand iit 

automatically ichange iitself iwith irespect ito ithe isurface iin iwhich iit iworks. 
 

In i[20] ipresents ithe ilook, ideveloped iand ifabricated imodel iof iprogrammed icleaner irobot. ithis 

type iof irobot i performs iautomated i function iwith iextra i features i like ichoose i and i place 

mechanism i and idirt icontainer i with i air i vacuum i mechanism. i this i type i of i labor i is 

straightforward i and i helpful i in ibetterment iof ilife ivariety iof ia imankind. 
 

The i reference i [21] i provided i a i comprehensive i overview i of i the i technological i advantages 

helped iwithin i the i real iworld i for i the iconvenience iof i just iabout i all iof i the ipeople i that 

are i extremely ibusy. iConsequently, ithis ihas iled ito iarriving iup iwith ia igoal iof iconstructing 

an iautomatic ihome iappliance. iThe i review i includes i computerized i cleaner ihaving icomponents 

to iDC imotor i operated iwheels, i the idustbin, i cleansing i brush, i mop i cleansing i and 

obstruction i avoiding i sensor. i A i 12V i battery i is iemployed i for i supplying i power. 

Special i technique i of i ULTRAVIOLET i germicidal i cleaning itechnology. iThe istudy ihas 

been idone ikeeping iin imind ieconomical iexpense iof iproduct. 
 

The iAuthors iin i[22] idiscussed ithe ievent iof iAutomatic iFloor iCleaner. iThe iproject iis ioften 

used ifor idomestic i and i professional i purpose i to i scrub i the i surface i automatically i and 

manually. i When i it's iturned iON, iit igulps iwithin ithe idust iparticles iby imoving ieverywhere 

the isurface i(floor ior ithe iother iarea) i because i it i moves i over i it. i the i driving i force i control 

mechanism i are i often i wont i to i drive i the imotors iwhere i robot ihaving i the iability i to 

maneuver i and ialso i the ialso ifew isensors iare iaccustomed idetect i and i avoid i the i obstacles. 

this i can i be i often i useful i in i making i the i approach i to i life i better i for ihumankind. 
 

The ireference i[23] ireviewed ithe irequirement iof ia iresidence iCleaning iAutomatic irobot. iFor 
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keeping itime i there’s ia i requirement iof iprogrammed isystem i that i cleans ialone iwithout 

person i interventions. iAlso, ithey iconsidered ihow iprecisely ito ihelp ithose ithat ihave iphysical 

disabilities. iBecause ithat ithey had ito iinduce ithis idone, ithey ineeded ia icleaning isystem ithat 

may iadd iaccordance ifrom iwhat iwe iare isaying, ithus isupporting ia iphysically isomeone. 

In i [24] i presents i that i floor i cleaning i is i worn i out i a i neater i way i and i efficiently i by 

robot i utilizing iwireless i system. i This i proposed i robot i saves i the i time i and i economy i of 

labor. i within i the i previous iresearch i papers i like i robot i household i appliance i and 

automatic i floor i cleaner i robot i had i some idrawbacks ilike icolliding iwith iobjects ibefore iof 

it iand ithis ivacuum icouldn’t ireach ito ismall iareas iand ileft i those i areas i unclean i and therefore 

the i automatic i floor i cleaner i robot i collects i the i dirt i but i the idownside i up i here i is i that i it 

doesn't i clean i the iwet ifloor. i Few iof i the idrawbacks i during i this i project ipaper iare 

overcome. 
 

The iAuthors iin i[25] ithe itarget iof ithis iproject iis ito iform ia itotally iautomated ihybrid 

home icleaning irobot. iWhich iis ifully iautomated iand imay iperform itasks ilike imopping iand 

cleaning iof ifloor. iAfter ithe itesting iwe idiscover ithat iit ican iperform iall itasks ifine iwith 

none ihurdle. iWe itested iour irobot ion ivarious i parameters i like i path i following, i obstacle 

avoidance, i navigation, i mopping i and i vacuum imechanism. 

2.1. Comparison Table 
 

This table represented the previous work done in relevant to our project and their deficiencies in the 

previous work. 

 
 

Table 2.1.1: References Comparison Table 

 

Ref no Year Contribution Limitation Recommendation 

[6] 2019 

Design a cleaning robot  that is 

operated Through                Bluetooth 

and            controlled by the user 

This can only be 

controlled by Bluetooth 

and required human 

interference. 

It should perform 

some tasks on its 

own without 

human 

interference. 

[7] 2021 

Design a smart vacuum that 
works according to S-curve 

planning. 

It only operates on S-
curve 
planning there is no 

other way to operate it. 

There should be 

multiple ways to 

operate for ease. 

[8] 2020 

Design a Driverless RC car 

that detects obstacles by 

sensors and does this by 

using Arduino and raspberry 

pie 

It detects obstacles on its 

own but needs a human or 

person for its operation. 

It also should able 

to perform 

cleaning 

automatically. 

[9] 2019 

Design a smart floor cleaning 

robot that is also operated 

by a Mobile phone through 

It also uses Bluetooth and 

is not   fully automatic 

and needs human 

Robot must detects 

own its on and 

start cleaning 
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Bluetooth   and clean the 
place by navigate the area. 

interference 

[10] 2020 

Develop a ROS-controlled RC 

that explores its path in an 

unknown environment on its 

own 

It can explore paths 

autonomously but does 

not have sensors for 

obstacle detection or 

other purposes 

safe sensors. 

It must have 

sensors so it can 

also detect 

obstacles. 

[11] 2020 

Develop low coast cleaning 

robot which uses mapping 

algorithms for its operation 

and detects obstacles. 

It only works with 

specific mapping 

algorithms. 

It must have 

multiple mapping 

for more 

effectiveness. 

[12] 2019 

Develop a multifunctional 

floor cleaner that uses a 

Bluetooth module to control or 

operate it. 

It also operates by 

Bluetooth and control by a 

human. It’s not fully 

autonomous. 

By having 

microcontroller, it 

will become 

almost  fully 

automatic. 

[13] 2019 

Develop an intelligent 

cleaning robot for the uneven 

environment and it is 

cost-effective also. 

This robot is also 

controlled by a human. 

It must be fully 

automatic. 

[14] 2020 

An autonomous vacuum 

cleaner consists of a GPS 

module for its movement in 

the right direction. 

This robot is expensive 

and less affordable. 

They also have 

to  make less 

expensive. 

[15] 2019 

Android-based smart floor 

cleaner which can be 

controlled through the 

application. 

To control it users, have 

to use its application and 

from there it can be 

operated by 

the person. 

They should 

make it 

application free 

and fully 

automatic 

[16] 2021 

Develop a   smart vacuum 
with two modes of control, by 

remote or automatically. 

It is expensive and 
doesn’t 
serve multi-purposesof 

cleaning. 

It should be able      

to perform                        

multiple 

[17] 2021 

Develop an auto solar panel 

cleaner using Arduino and 

DCmotors for wipers. 

It can only be used for 

solar panel cleaning and 

there is no other place 

where it can 

be used. 

There should 

another source of 

power along with 

solar panels. 

 

 

 

 



10 

 

 

2.2. Conclusion 

 
There iare imany iexisting ipaper iand imodels ithat irepresent ithe iadditional ifeatures ifor cleaning 

robot. iFew i of i the i models i may i have i drawback i that i can i be overcome i by applying 

the i intelligently iprogrammed iwith iadvance i techniques 

 i6559595956+5645484848456465456456556456454456465 
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Chapter 3 

Simulation and Results 
 

 

 

3.1. Introduction 

 

The project is based on the design of an Autonomous multipurpose floor cleaner robot. The cleaning 

robot is a combination of many mechanical and electrical equipment such as Arduino, ultrasonic 

sensors, vacuum cleaners, a mopping motor, and a two-way battery source. The simulation of the 

project is designed in Proteus. At first, electrical connections are established in Proteus for testing 

purposes. In this proposed model designed in Proteus three ultrasonic sensors are used for the 

detection of obstacles in the path of the robot. A vacuum cleaner is turned on through a switch and it 

starts cleaning the floor, for water detection controller senses the presence of water through the 

sensor and turns on the mopping to clean water. Robots work according to the scenario. In scenario 

1, the robot moves in the forward direction if there is no obstacle it keeps moving straight on the 

path. In scenario 2, if the robot detects an obstacle in front, the robot turns toward the right side and 

starts moving. In scenario 3, if an obstacle is detected by the robot at the front and right side it will 

turn to the left side and start moving. In scenario 4, if an obstacle is detected by the robot at the 

front, right and left sides it will turn backward. 

 

3.2. Mechanism and working of the robot 

The floor needs to be cleaned, the robot starts cleaning via Bluetooth control and manual control. 

The robot starts mopping if the sensor detects water and sends input to the controller. In general, 

the robot's functioning includes four steps. 

1. When the robot is turned on, the vacuum pump starts to clean the dust. 

2. During cleaning, if the robot detects water on the floor, it starts mopping and turns off 

the vacuum 

3. Avoiding the obstacle by sensing the vibrant scenarios. 

4. Fully automatic, Semi-automatic, and Manual control system 

 
In the simulation, all the results are displayed on the virtual monitor. LEDs are connected to the 

controller for indicating the movement of the robot. The primary purpose of the autonomous 
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A robot is to clean the floor effectively, it can clean the dirt and mope water from the floor. The 

robot can detect obstacles and can avoid those to clean the area. 

 

3.3. Algorithm Flowchart 

The algorithm flowchart described below used in our Proteus simulation is shown in Figure 3.3.1. 

This flowchart algorithm shows the step-by-step process. 

 

Figure 3.3-1: Flowchart of Robot working 
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3.4. Components 

 

The components used for the simulation of the project are: 

 
• ARDUINO 

• Ultrasonic Sensor 

• Vacuum cleaner 

• Mopping Brush 

• Moisture Sensor 

• Motors 

• Virtual Monitor 

 

3.5. Methodology 

 
ARDUINO controller is used along with the sensors to provide an efficient solution. The 

following steps are followed for the simulation 

• Sensors to sense the water on the ground and obstacles 

• Selection of path according to the scenario 

• Motors to control the vacuum and mopping brush 

• ARDUINO to fetch the parameters from sensors 

• Pseudo code in ARDUINO IDE (Integrated Development Environment) 

• Proteus for connecting the electrical sensors 

• Virtual Monitor to observe the Results 

 
Parameters for path selection and motor controlling mentioned below in Table 3.1 

 

Table 3.5.1: Simulation Parameters 

Sr. 

no 
Distance Move Forward Turn Right Turn Left Turn Back 

1.  
 

5 inches 

> 5 in < 5 in < 5 in < 5 in 

2.  > 5 in < 5 in < 5 in 

3.   >5 in < 5 in 

4.    > 5 in 
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The controller has to first check the distance from the front side, if it is greater than the threshold 

value then moves forward without checking the distance on the right, left, and back sides. 

 

3.6. Mathematical Calculations 

An ultrasonic Sensor is used to calculate the distance between the sensor and an object by 

emitting high-frequency sound waves and measuring the time it takes for the waves to bounce 

back. Distance is determined by utilizing the accompanying equation: 

 
 

𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆 = (
𝒕𝒊𝒎𝒆

𝟐
) × 𝒔𝒑𝒆𝒆𝒅𝒐𝒇 𝒔𝒐𝒖𝒏𝒅  (3.1) 

𝑺𝒑𝒆𝒆𝒅 𝒐𝒇 𝑺𝒐𝒖𝒏𝒅 = (
𝟑𝟒𝟒𝒎

𝒔
)                           (3.2) 

𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆 = (
𝒕𝒊𝒎𝒆

𝟐
) ×

𝟑𝟒𝟒𝒎

𝒔
                                        (3.3) 

 
The distance is equal to half of its time because the time taken by the sound waves to travel to the 

object and back to the sensor is double. Hence divided by 2 to acquire the distance from the object 

to the robot where the speed of sound is the velocity of sound waves through the medium the waves 

are traveling in (usually air), and the time is the time it takes for the sound waves to travel to the 

object and back. 

 

Let us have time of 1.5 ms 

By putting the values to equation 3.1 

we have, 

= 𝟑𝟒 𝑪𝒎 × 𝟏. 𝟓 𝒎𝒔 /𝟐 (3.4) 

=25.5 cm 

 

 

3.7. Simulation Results 

The simulation of an Autonomous multipurpose floor cleaner robot is presented on Proteus. 

ARDUINO controller is used here as a platform to sense the obstacles, detection of water, and 

Figure 3.6-1: Ultrasonic Sensor Working [26]. 
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for path selection through sensors and control the vibrant scenarios. 

Four cases are presented i.e., obstacles, path selection, water detection and mopping, and vacuum 

cleaner. Hence the lights are controlled based on the path followed by the robot. If there is no 

obstacle detected in the path front light will be high and the robot will keep moving onto the 

forward path. ARDUINO observes all the paths through the given data of the sensor of all routes 

individually by a sequence. If the obstacle is detected on any route then the robot selects the path 

to act accordingly to control the lights. The electrical connections are presented in Figures 3.7.1 

and 3.7.2. 
 

 

Figure 3.7-1: Robot Path Selection 
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Four cases are presented i.e., normal routine, avoiding obstacles, vacuum cleaner, and mopping 

of the floor. Hence the robot lights are controlled based on their vibrant scenarios. Overall, there 

are four routes to be followed by the robot. If there is no obstacle at the front route the front light 

will be turned ON. If there is an obstacle in front, the robot will change its path. 

Figure 3.7-2: Proteus Circuit Diagram 
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Case 1 

In the first case, the robot uses the designed algorithm to find the optimal path. The path 

planning algorithm will observe the sequence of data collected through the ultrasonic sensor. In 

this case, there is no obstacle detected in front of the robot. Hence front led is turned to indicate 

the path followed by the robot. Robot Virtual Monitor will display the results as shown in figure 

3.7.2 

 

 

Figure 3.7-3: Moving on Front Route 
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Case 2 

In the Second case, the robot used its sensors and path-planning algorithm to control its 

movement. The robot has detected an obstacle in route. Hence robot turned left and the light on 

the left side is turned ON. The robot's control system would execute a set to change the path and 

avoid obstacles as shown in Figure 3.7.3. 

 

Figure 3.7-4: Moving on Left Route 
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Case 3 

In the third case, the robot has used a motion planning algorithm to determine the specific 

movements required to move in the desired direction along the path. When the robot detects an 

obstacle on both the front and left side it will change the direction to the right side and the light on 

the right side will be turned ON to indicate the path. This would involve path determining and 

controlling the motor to control the robot's wheels. Results are shown in Figure 3.7.4. 
 

Figure 3.7-5: Moving on Right Route 
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Case 4 

In the third case, the robot again checks all the routes individually. The robot detected the 

obstacles on all the routes and used a motion planning algorithm to change its direction. The 

backlight gets turned ON. The robot will continuously repeat this cycle of detection, planning, and 

executing movements until it reaches its objective. Results are shown in Figure 3.7.2. 

Figure 3.7-6: Moving on Backside Route 
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3.8. Conclusion 

This chapter presents the Proteus simulation of an autonomous multi-purpose floor-cleaning 

robot. Due to its advanced features, it is a very compatible solution for households, industries, 

hospitals, etc. It is a semi-automatic and fully automatic controlled robot for the cleaning and 

dusting of the floor. Moreover, the system is designed to avoid obstacles. Meanwhile, the 

simulation is designed according to the environmental parameters. 
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Chapter 4 

Hardware Implementation 

 
 

4.1. Introduction 

To real time develop this project. The proposed block diagram is shown in figure 4.2.1. 

4.2. Block diagram: 
 

 

 

4.3. List of Components 

 

The list of equipment is shown below in Table 4.3.1 as follows: 

 
 

Table 4.3.1: List of equipment 

Sr no Name Amount 

1 Arduino 1 

2 Dc Motor 2 

3 Brushless DC motor 2 

4 Two-way supply 1 

5 Solar and battery 1 

6 Ultrasonic sensors 3 

7 Camera 1 

8 Vacuum 1 

9 Mopping wiper 1 

Figure 4.2-1: Block Diagram 
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4.3.1 Arduino 
Arduino is a free and open-source electronics platform that includes a microcontroller and a 

development environment. It enables the creation of interactive projects and prototypes in a 

straightforward and adaptable manner. Arduino boards are available in a variety of variants, 

including the Arduino Uno, Arduino Mega, and Arduino Nano, each with its own set of features and 

capabilities. The digital and analogue input/output pins on Arduino boards can be used to 

communicate with various sensors, actuators, and other electrical components. The Arduino IDE 

(Integrated Development Environment), which is based on the C and C++ programming languages, 

can be used to program the boards. 

 

The specification of Arduino is presented in Table 4.3.2 

 
Table 4.3.2: Specification of Arduino 

 

4.3.2 Dc Motor  

A direct current (DC) motor is a type of electrical device that transfers electrical energy into 

mechanical rotation. It works on the principles of electromagnetism. DC motors are made up of a 

stator, which is the stationary component, and a rotor, which is the revolving component. Permanent 

magnets or electromagnets are used in the stator, whereas wire coils are used in the rotor. When 

Sr No. Specification Detail 

1 Operating Voltage 5V 

2 Input Voltage (recommended) 7-12V 

3 Input Voltage (limit) 6-20V 

4 Digital I/O Pins 
14 (of which 6 provide PWM 

output) 

5 PWM Digital I/O Pins 6 

6 Analog Input Pins 6 

7 DC Current per I/O Pin 20 mA 

8 DC current for 3.3V Pin 50 A 

Figure 4.3-1:Arduino 
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current travels through the coils, it produces a magnetic field that interacts with the magnetic field 

of the stator, causing rotational motion. DC motors are extensively used in robotics, automation, and 

other applications where motor speed and torque must be precisely controlled. 

A brushless direct current (BLDC) motor, also known as an electronically commutated motor 

(ECM) or synchronous direct current (DC) motor, is a type of motor that operates on a different 

principle than standard brushed direct current (DC) motors. BLDC motors, as opposed to brushed 

DC motors, use electronic commutation to control the flow of electrical current. 

 

 

 

 

 

 

 
 

A direct current (DC) motor drive, also known as a motor controller or motor driver, is an electrical 

device or circuit that regulates the functioning of a direct current (DC) motor. It offers the control 

signals, power, and protection features required to properly drive and manage the motor's speed, 

direction, and torque. 

 

The fundamental function of a DC motor drive is to transform the input electrical signals into the 

power and control signals required by the DC motor. It often communicates with a microcontroller 

or a control system to receive commands or feedback signals and modifies the motor's functioning 

as needed. 

 

 

 

 

 

 

 

 

4.3.3 Two-way supply (Solar & Batter) 

The ability to power a system using either a solar panel or a battery is referred to as two-way 

supply. This configuration enables the system to use solar energy as the primary power source while 

switching to the battery when solar energy is unavailable or insufficient. Solar panels use the 

photovoltaic effect to turn sunlight into electrical energy. Solar energy can be used directly or stored 

in a battery for later use. When solar power is unavailable, the battery acts as a backup power 

source, allowing for uninterrupted functioning. The two-way supply ensures that the system 

receives consistent and uninterrupted power. 

Figure 4.3-3:DC Motor Drive 

Figure 4.3-2:DC Motor 
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• Solar Power: Solar power is the use of solar panels or photovoltaic cells to harvest energy 

from the sun. Solar panels use the photovoltaic effect to turn sunlight into electrical energy. 

When solar panels are exposed to sunlight, they produce electricity, which can be used to 

power equipment directly or stored in a battery for later use. Because solar power is 

renewable and environmentally beneficial, it is an appealing alternative for off-grid or 

sustainable energy solutions. 

 

 

 

 

 

 

 

 
 

 

• Battery Power: Batteries store electrical energy and serve as a portable, self-contained 

power source. They are normally rechargeable and can be charged using a variety of 

techniques, such as solar panels or standard electrical outlets. Batteries provide a dependable 

power source, particularly when solar energy is unavailable or during periods of low 

sunlight. They provide as a backup or alternate power supply, ensuring that the gadget or 

system continues to operate. 

 

 

 

 

 

 

 

A two-way supply system allows for greater flexibility and dependability when powering 

devices, especially in distant places or areas with intermittent or unreliable power sources. It 

enables the use of solar energy when it is available while maintaining uninterrupted 

functioning via battery power when solar energy is limited. 

 

4.3.4 Ultrasonic sensors 

Ultrasonic sensors detect the presence, distance, and position of objects by using sound waves with 

frequencies exceeding the range of human hearing. They operate on the echolocation concept, 

which is similar to how bats navigate. Ultrasonic sensors are typically made up of a transmitter that 

sends out ultrasonic waves and a receiver that detects the returned waves. The sensor can measure 

the distance to an item by measuring the time it takes for sound waves to bounce back. Ultrasonic 

Figure 4.3-4:Solar Panel 

Figure 4.3-5: Battery 
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sensors are frequently utilized in robots, security systems, parking assistance, and other applications 

where proximity sensing or object detection are required. 

 

 

 

 

 
 

4.3.5 Camera 

A camera is a device that captures and records photos or videos. A camera can be used for visual 

monitoring, image processing, or computer vision applications in the context of your setup. Image 

resolution, frame rate, and interface options (e.g., USB, I2C, or wireless) may differ depending on 

the exact camera module or device utilized. Cameras can record still images or video streams that 

can be processed, analyzed, and communicated for a variety of purposes such as surveillance, object 

recognition, and live broadcasting. 

The ESP32 is a popular microcontroller development board with a variety of features and 

capabilities, including the ability to communicate with a camera module. The ESP32 can be 

outfitted with a camera module to record photos or stream video, making it ideal for use in 

surveillance systems, IoT devices, and image recognition projects. 

 

 

 

 

 

 

 

 

An OV2640 or OV7670 image sensor takes images and delivers them to the ESP32 for processing 

or transmission. The serial camera control bus (SCCB) or parallel camera interface (GPIOs) 

connects the camera module to the ESP32 board. 

 

4.3.6 Vacuum 

A vacuum system, often known as a vacuum cleaner or vacuum pump, is a device that removes air 

or other gases from an enclosed space to generate a partial vacuum. Vacuum cleaners are generally 

used for cleaning, whereas vacuum pumps are utilized in a wide range of applications, including 

industrial processes, laboratory research, and medical equipment. Suction is used in hoover systems 

to draw air or fluids into a chamber in order to remove pollutants or meet certain operational 

criteria. 

 

 

Figure 4.3-7:ESP32 Camera 

Figure 4.3-6:Ultrasonic Sensor 
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4.3.7 Mopping wiper 

A mopping wiper is a cleaning and wiping component that is commonly used on floors. It is 

intended to effectively remove dirt, dust, and stains from a variety of flooring materials, including 

hardwood, tile, laminate, and vinyl. 

Mopping wipers are extensively used in janitorial, commercial, and residential cleaning 

applications. They are a quick and easy solution to keep floors clean and free of dust, debris, and 

spills. The kind of flooring, cleaning preferences, and desired level of convenience and efficacy all 

influence the selection of a mopping wiper. 

 

 

 

 

 

 

 

 

 

 

Here are some important factors and considerations for a mopping wiper: 

 

▪ Design: A mopping wiper is typically made out of a mop head or cleaning pad connected to 

a handle or a mop mechanism. The mop head is comprised of absorbent materials that trap 

and absorb dirt particles, such as microfiber fabric, cotton, or sponge. 

▪ Cleaning Pad options: Different types of cleaning pads, including reusable and disposable 

ones, may be available with mopping wipers. Reusable pads can be washed and reused 

several times, making them both cost-effective and environmentally beneficial. Disposable 

pads are intended for single use and can be readily replaced after each cleaning session. 

▪ Absorbency and Cleaning Efficiency: The absorbent characteristics of the mop head are 

critical for good cleaning. It should be able to absorb liquids and debris from the floor while 

leaving no streaks or residue behind. Microfiber pads are well-known for their great 

absorbency and ability to effectively catch and retain dirt. 

▪ Maintenance and cleaning: Depending on the type of mop head, it may need to be cleaned 

or replaced on a regular basis. Reusable pads are often washable in a washing machine, 

however disposable pads can be readily discarded after use. 

Figure 4.3-9:Mopping Wiper 

Figure 4.3-8:Vacuum 
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4.3.8 Module Operation 

For device setup, set maximum and replicate minimum. Set the "Trigger" high-level pulse to a 

minimum of 10us. At that instant, to begin timing, port the wi-fi controller timer. Wait for the 

ECHO port to catch the upstream edge output to avoid the counter. Currently notice the duration 

of the clock, which is the ultrasonic transmission period throughout the atmosphere. As the 

formula: Distance = (Pulse top level sensors Speed Period X top level Pulse (velocity of Sound in 

air 340m/s) / 2, by this you get to know the range of the object. 

Module Timing 

•  Trigger  

11us minimum required to start the calculation. Maximum Frequency is 51us. 

• ECHO 

The transmitted signal from the output to the microcontroller is the duration 40 KHz bursts to 

the echoed pulse is registered. Width in cm = width of replicated signal in µs/59 range in inch 

= width of Doppler signal in µs /147. 

Distance calculation: 

Sound = 340 m/s 

Time =distance / speed  

Time = 10/0.034 us = 294 us  

Distance = (speed x time) / 2  

Distance = (0.034 x 294) / 2 

Figure 4.3-10:HC-SR-04 ultrasonic module 
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4.4. PROBLEM STATEMENT: 

Basically, connectivity between the edge devices and the mobile app is provided by the Wi-Fi and 

Bluetooth. It reflects the ultrasonic sensor signals and relays of its driven network. The role of Wi-Fi 

controller here is to receive data from the sensors and send that data to mobile app. In this project 

Arduino controller has been used. ESP32 cam used for live streaming onto mobile application. Arduino 

is used to receive data from sensors and to control the actuators connected to robot.  

ARDUINO controller is used here as a platform to sense the obstacles, detection of water, and for path 

selection through sensors and control the vibrant scenarios. Four cases are presented i.e., obstacles, path 

selection, water detection and mopping, and vacuum cleaner. Hence the lights are controlled based on 

the path followed by the robot. If there is no obstacle detected in the path front light will be high and the 

robot will keep moving onto the forward path. ARDUINO observes all the paths through the given data 

of the sensor of all routes individually by a sequence. If the obstacle is detected on any route then the 

robot selects the path to act accordingly to control the lights. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4-1: Hardware of Autonomous Robot 
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4.5. MOBILE APPLICATION: 

 Bluetooth module is connected with the Arduino controller to communication between mobile 

application and robot. To control the movement of robot user can use voice as command and also button 

is available to move the robot in any direction. The mobile application interface is shown below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.5-1: Controlling through Mobile 

Application 
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Chapter 5 

Business Description 
 

In the modern Era Robots are playing an important role in our lives through their advanced capabilities that can 

make human lives easier and more comfortable. The cleaning robots are effective in assisting humans in 

maintaining cleanliness at homes, hotels, restaurants, offices, hospitals, workshops, warehouses, and universities, 

etc. So, they have taken more recognition on robotics research. 

 

4.6. PROBLEM STATEMENT: 
Due to the increasing of human work load they are unable to clean. As we know that technology comes up from 

time to time and need to upgrade for making more easy human tasks. To bring innovation and advancement in 

Vacuum technology. 

 

4.7. PROJECT DESCRIPTION: 
As we know that it’s very important to live in a clean environment but due to an increase in the workload of 

humans, they are unable to focus on cleanliness. We are going to develop an Autonomous Multipurpose floor 

cleaner which will help people to clean their places. As already existing vacuum cleaners have only limited 

application and floor cleaning robots are not affordable for majority. We aim to make a multipurpose floor 

cleaner in lesser cost having features like, dusting, mopping and garbage removal. The device can be operated 

manually and/ or remotely through a mobile application. It will have the capability to perform cleaning operation 

even in the narrow spaces and vents like, under the sofa, beds, etc. The area can be preinstalled in the cleaner, and 

it will move and clean the specified area according to a given pattern. Thus, saving valuable time and energy of 

people while providing necessary cleanliness and peace of mind. 

 

4.8. METHADOLOGY: 
Components like ultrasonic sensors, motors drivers, Wi-Fi module and vacuum cleaner which are connected to 

microcontroller which is energized through a power supply of 12V. We are using Proteus design suite which is a 

proprietary software tool used primarily for electronic design automation. Arduino IDE it contains a text editor 

for writing code, a message area, a text console. It connects to Arduino hardware to upload programs and  

communicate. Arduino operates the ultrasonic sensors and motors for obstacle detection, dusting and mopping 

while moving in a particular pattern. If obstacle is detected, the robot stops attempts to remove it, otherwise 

changes its direction, and continue the cleaning process according to the installed program. 

 

4.9. PROJECT OBJECTIVES: 

 
• To make an autonomous vacuum for cleaning (dusting, mopping and garbage removal). 

 

• Making the system remotely accessible and controllable so that precious time of the users can be saved. 

 

• To make affordable innovation and improve local production capability for providing necessary 

cleanliness and peace of mind for the users. 
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4.10. Vision: 

 
• Our vision is to provide the market with such an advanced cleaning machine which is cost effective and 

time efficient. 

• Providing people with such type of product that will be able to stand on their hopes and will be able to 

provide clean surrounding. 

• To meet the demand of households, due to the trend of working women, along with other sectors. 

 

4.11. Growth of consumer robotics: 
 

• The consumer robotic industry is moving at very high pace, creating tough competition. 

 

• Consumer tasks robots are still dominated by the familiar robotic vacuum cleaner today, but still these are 

not much used because of high price, beyond the reach of common man. 

 

4.12. Market size: 
 

• Robotic cleaning is in great shape across the world.  

 

• slowly it is making its impact on people, due to increase in trend of working women and adat\ptation to 

luxurious lifestyle by the people. 

 

• our main focus will be the household sectors and service sectors and after that we will be in coparate and 

other sectors. 

 

• starting from household and service sector will give a good boost to our product. 

 

4.13. Target costumers: 
 

• our main target will be different service providing sectors, where cleanliness and clean surrounding is 

must, such as hospitals, banks. 

 

• certain industrial sectors and house hold sectors where clean and hygiene environment is always required. 

 

• with the smart city concept now in progress, so the people those who will be the residents, for them 

cleanliness will be a top priority. So, they must be our target costumer. 

 

4.14. Market Competition: 
 

• Our product will face competition from companies like LG, Philips and SAMSUNG, as they are in this 

line of making consumer robotics since past few years. 
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• But due to their high pricing concept, the costumer turns over or the consumers for robotics product is 

less. 

 

• So, because of competitive pricing, without compromising in quality, our product will excel in future. 

 

4.15. SWOT Analysis: 
 

Strength: 

 

• A new innovative product  

• Specialist marketing expert 

• Quality processes and procedures  

• Affordable Pricing  

 

Weakness: 

 

• Non tech Savvy, establishing a reputation on the internet is tough Job 

•  New: Don’t have reputation or money alike of big brands 

• Lack of funding 

 

Opportunities: 

 

• New generation Techniques and high Trend technology 

• Growing markets: High demand of product due to lack of time by households  

• Similar products in the market are not so reliable or are more expensive. 

 

Threats: 

 

• Competitor market 

• New distribution channels 

 

4.16. Marketing: 
 

▪ Futurists have long predicted that a world in which robots perform dull and dirty tasks so human can 

focus their energies elsewhere. 

▪ Home care has become the first breakout market for a growing new device category. 

 

▪ The future is here thanks to robotic appliances that help home owners take care of boring chores like 

vacuuming, moping and even cleaning. 

 

▪ Our launch plan is to introduce our cleaner robot, by following door to door marketing and also by giving 

demo to show the efficiency of our machine. 
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4.17. Product promotion or Marketing: 
 

✓ Local Area marketing 

✓ Social media Advertising 

✓ Online Selling of our product 

✓ Home demo about product working 

✓ Recruiting, training, motivating individuals and team  

 

4.18. Financial Plan 
 

Resources required: 

Following resources are required: 

⚫ All the basic Resources are required to start a business (i.e Machinery, Electronic 

equipment's and proper place etc) 

⚫ Accessories 

⚫ Human Resources 

⚫ Electricity (etc) 
 

  
Table 4.18.1: Financial Plan 

SR.No Capital Nature Expenses Amount (PKR) 

1 Laptop (80,000  1) 80,000/- 

2 Equipment (30,000 1) 30,000/- 
 Revenue Nature Expenses  

3 Internet (4000  12) 48,000/- 

4 Misc Expenses(3000 12) 36,000/- 

5 Electricity(15000  12) 180,000/- 

6 Purchase of Raw material(12000  12) 144,000/- 
 Total: Initial Expenses 518,000/- 
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Chapter 6 

Conclusion & Future Work 

 

Conclusion 
In this thesis, we are representing cleaning robot that integrates mechanical and electrical components to 

clean and mop floors efficiently. The robot uses ultrasonic sensors to detect obstacles, vacuum cleaners 

to remove dust and a mopping motor to mop water from the floor.  

The goal of the project is to design and construct an autonomous multipurpose floor cleaning robot. The 

robot is supposed to be a hoover cleaner and a mopper, capable of efficiently cleaning floors without the 

need for human intervention. The project's purpose is to combine mechanical and electrical components 

including Arduino, ultrasonic sensors, vacuum cleaners, a mopping motor, and a two-way power supply. 

Proteus simulation is used to test and confirm the electrical connections and performance of the robot. 

The robot functions based on several scenarios, altering its movement according to the barriers 

observed. It can go forward, turn right or left, or even reverse to effectively avoid obstructions. For 

added operational flexibility, the robot includes Bluetooth and manual control. 

The robot includes a live streaming module that allows consumers to watch a live video feed of the 

cleaning process on their mobile devices or laptop computers. The ultrasonic sensors on the robot detect 

obstructions along its path. If an obstruction on the right side is detected, the robot will turn left, and 

vice versa. This obstacle avoidance technology allows the robot to go around things without colliding 

with them. 

The robot has three separate modes of operation.  

i. Manual Mode: Users have complete control over the robot's movement and cleaning 

capabilities when in manual mode.  

ii. Semi-Automatic Mode: The robot acts autonomously in semi-automatic mode, but with user-

defined settings or instructions.  

iii. Fully Automatic Mode: In fully automatic mode, the robot operates autonomously, utilising its 

AI skills to navigate, clean, and avoid obstacles without the need for human involvement. 

The major purpose of the robot is to effectively clean floors by vacuuming dust and mopping water. It 

can sense the presence of water and engage the mopping motor on its own. LED indicators are used 

during simulation to show the robot's movement on a virtual monitor. 

Having a cleaning robot that can hoover and mop the floor provides various advantages and 

developments in domestic cleaning. Consider the following crucial points: 

i. Cleaning duties become more effective and time-saving as the cleaning robot eliminates the need 

for manual labor. It can roam the space automatically, sweeping and mopping as it goes, without 

continual supervision. 

ii. Individuals can enjoy a clean and tidy floor with a cleaning robot without having to personally 

engage in the cleaning process. It can be set to function at predetermined periods or activated on 

demand, providing convenience and flexibility. 

iii. The robot's capacity to hoover and mop guarantees that the floor surfaces are thoroughly 

cleaned. It can effectively remove dust, filth, pet hair, and other debris from the floor, resulting 

in better living environment cleanliness and hygiene. 

iv. The robot frees up time for folks to focus on other activities or spend quality time with family 

and friends by taking care of floor cleaning. It cuts down on overall cleaning time and allows for 

a more balanced lifestyle. 
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Overall, the autonomous floor cleaning robot provides a convenient and efficient alternative for cleaning 

jobs on the floor. It can explore the area, detect impediments, and change its path to clean the floor 

effectively. It can greatly ease housekeeping duties while also providing a more pleasant and sanitary 

living environment. The combination of mechanical and electrical components, as well as the simulation 

in Proteus, all contribute to the project's success. 

 

Future Work 
Using AI in a cleaning robot includes using object recognition to classify and prioritize cleaning chores 

based on different types of trash. Cleaning patterns that are adaptive can be created, allowing the robot 

to analyze the floor layout and optimize its cleaning processes for increased efficiency and coverage. 

Adding AI capabilities for context awareness, learning and development, and integration with smart 

home devices can also increase the robot's usefulness, user experience, and environmental awareness. 

These developments would make the cleaning robot a more sophisticated and effective tool for keeping 

the living environment clean and healthy. 
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