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Abstract - The research paper details the development
ofAutomatic Floor Cleaner. The project is used for
domesticand industrial purpose to clean the surface
automatically.When itis turned ON,it clean in thedust by
movingallaroundthesurface(floororanyotherarea)asitpasses |
over it. The controller is used to drive the motors and

theclean unit also a couple of sensors are used to avoid

theobstacles.This can beuseful in improving LEFT MOTOR MOTOR RIGHT
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1.INTRODUCTION UNIT A38P UNIT

Inthemodernera,theAutomaticFloorCleanerisrequired.
Thus,thecleanerisdesignedinsuchawaythatit is capable of o ULTRASONICS
cleaning the area reducing the human effortjust by starting "I
the cleaning unit.In the paper, main focusis to build and
program it in such a way, that it can movearound freely
and clean a specific area by the mopping process.
Brushes are attached at its side in order to collect the L
dustwhilemoving.ItusesUltrasonicsensorstodetecttheobst
acles and hence change its direction while moving
andalsopreventingthecleanertofallfromheight.

VACUUM

A. Hardwareused:

1.1 SYSTEMARCHITECTURE a) AT mega328p/Arduino

. . . b) Ultrasonicsensor(SC-H04)
Fig-1: shown below is the block diagram of ) Motordriver(L293D)

AutomaticFloorCleaner. d) Mopping unit

Microcontroller (ATmega 328p) is used which is

providedwithclocksignal(quartzcrystaloperatingat16MHzf ATmega328/Arduino:

requency).DCmotorsattachedtomotordriverstoprovide

high ~ current and ~ most importantly it is ATMega328p is the ATMEL Microcontroller on

installedwithasensorsandclean unittoperformmopping whichArduino board is based. The Atmel 8-bit AVR RISC-

operationeffectively.ForPowerSupplytwoseparatebatterie basedmicrocontroller combines 32 KB In-System

3ni:§1 d(l)ltslfgllisgsr:eedtés rél\fiedde to tl:r?h on th.e clefatnmg ProgrammableFlash(ISP) memory with read-while-write

P powertothemopping unit. capabilities, 1IKB EEPROM, 2 KB SRAM, 23 general purpose

1/0
lines,32generalpurposeworkingregisters,threeflexibletime
r/counterswithcomparemodes,internalandexternal
interrupts, serial programmable USART, a byte-oriented 2-
wire serial interface, SPI serial port, 6-channel10-bit A/D
converter (8-channels in TQFP and
QFN/MLFpackages),programmablewatchdogtimerwithint
ernaloscillator,andfivesoftwareselectablepowersaving
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modes.Thedeviceoperatesbetween1.8-5.5volts.Thedevice
achieves through put approaching 1 MIPS per MHzSerial
data to the MCU is clocked on the rising edge anddata from
the MCU is clocked on the falling edge. Power
isappliedtoVCCwhileRESETandSCKaresettozero.ATmega3
28iscommonlyusedinmanyprojectsandautonomous
systems where a simple, low-powered, low-
costmicrocontroller isneeded.
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Fig-2:Arduinopindescription

The Arduino Uno is a microcontroller board based
ontheATmega328.Ithas14digitalinput/outputpins(ofwhich
6 can be used as PWM outputs), 6 analog inputs, al6 MHz
crystal oscillator, a USB connection, a power jack,an ICSP
header, and a reset button. It contains
everythingneededtosupportthemicrocontroller;simplycon
nectitto a computer with a USB cable or power it with an
AC-to-DC adapter or battery to get started. The Uno differs
fromall preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it features the
Atmega8U2programmedasaUSB-to-serial converter.

Ultrasonicsensor(SC-H04):

Ultrasonic ranging module HC - SR04 provides 2cm -
400cmnon-
contactmeasurementfunction,therangingaccuracycanreac
hto3mm.Themodulesincludesultrasonictransmitters,recei
verandcontrolcircuit.

Fig-3:UltrasonicModule

Thebasicprincipleofwork:

(1) UsinglOtriggerforatleast10ushighlevelsignal.

(2) TheModuleautomaticallysendseight40kHzanddetect
whetherthereisapulsesignalback.

(3) IF the signal back, through high level , time of
highoutput [0 duration is the time from sending ultrasonic
toreturning. Test distance = (high level time) * (velocity
ofsound(340M/S)/2.

Motordriver(L293D):

Fig-4:Motordrivershield

a) FourH-Bridges:TwoL293D Motordriverchips

b) L293D is rated at 0.65A per bridge (1.20A
peak)withthermalshutdownprotection,MotorVolt
ages from 4.5VDC to 16VDC. (up to 36V if
C6andC7areupgraded)

c) Up to 4 bi-directional DC motors with individual8-
bitspeedselection(256speeds)

d) Upto2steppermotors(unipolarorbipolar)

e) Pulldownresistorskeepmotorsdisabledduringpow
er-up

f) SeparateLogicandMotorpowerconnections

g) Terminalblockconnectorsformotorsandpower

h) 2connectionsfor5V'hobby'servos

Suctionunit(vacuum):

The suction unit in the project have a dirt bag
attachedand it sucks all the dirt into it, for this purpose it
will alsohave a DC motor which will be synchronized with
the
DCmotorusedforrotatingpurpose(i.e.wheels).Thepropeller
is made up of steel and it has the diameter is of 5 cm
whichis divided into 8 equal plates, each rotated at angle
of 22degrees. It requires the current of 0.4 amperes. It has
anarrownozzlewhichis1cmwide.Thevacuumassemblyisenc
losed in the rigid plastic chamber, in order to
preventdustenterthissection.Itismadewaterproofagainstsp
lashwater.Itrotatesandsuckinthedustandwhichcanfurtherr
emovedbydetachingtheunit.
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B. SoftwareDescription 1.2 WORKING

To program the Arduino the Arduino IDE is used
whichis free software that enables programming in the
languagethat the Arduino understands. In the case of the
Arduino,the language is based on C/C++ and can even be
extendedthrough C++ libraries. The IDE enables writing a ey
computerprogram which is a set of step-by-step *
instructions that isthen uploaded to the Arduino. Arduino
will then carryoutthose instructions and interact with
whatever it has beenconnected to it. In the Arduino world,

« » DC Molor signal
programs are knownas"“sketches”. OO - iy ARt 4o

Table-1:SoftwareandHardwareSpecifications

W e 9V direct connection

ultrasonics sensor M’agcajz
SE. Requirement Specification by el Motor drive
Motor Signal
No. l—l
1. | BatteryLife 2hours f ﬁlﬁw f
Motors
2 Mopping Atleast90% Wheel T Suction unit
Fig-5:WorkingDiagram
3. Storedust Maximum
64cm3s
torage
The automatic floor cleaner is intelligently programmed
Weight toclean a specific area through a Mop cleaning
4. Max5kg . . . -
assembly.Thecleaneriscosteffective,convenient,environme
ntfriendlythat savesthevaluabletimeofany person.
The vacuum cleaner is made on a circular piece of
Cleani X boardthat has wheel beneath it and brushes attached at its
5 cg e Time Approximatel i ; ;
. pp y 25 sidein order to collect the dirt as it passes over the surface.
Minutes DCmotorisusedtochangedirectionofwheelswhichisconnect
edtotheplatform.IftheenoughcurrentisproducedthenDCmo
torscanbeoperateddirectlyotherwise a motor driver is
6. L vare Arduinoide required so as to provide it ahigh current i.e. upto 0.7 to
1.2 ampere. Driver Usedisnamed as L293D with H-Bridge
Configuration. The
cleanerishandyandcanspinanywhereinanydirection.
7 Communication UART
" | Protocol Sensors are basically used to set up a communication
linkbetween the outside world and the digital device and
tofulfil the purpose use two Ultrasonic Sensors (HC-

SR04)are incorporated in the project. One of it is used to
detectthe obstacles or hurdles in front of the cleaner so it
movesback and change its path or lane and the other is
used



A self-build suction unit is attached to the
brushless DCmotor rotating at a very high
speed. It suck in the dirt assoon as it is turned
on. It can be detached and the dirt
canberemovedfromit.
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Fig-6:FlowChart
2. FUTURESCOPE

In today’s era, 95 percent of the cost of cleaning

a floor
islabor.Naturally,thehighcostofthissimpletaskh
asinspired alternative solutions and that is
Automatic FloorCleaner.

From industries to homes automatic
floor cleaner is usedand is becoming a very
important part of life as it savestime, money
and reduces human efforts to a great
extent.Itsapproximatecostis5000INR.Itisthefut
ureofcleaning in our fast moving life. It is no
surprisethattheywouldprobablybemorereliabl
ethanthemanualsweeping.

3. CONCLUSIONS

This research facilitates efficient floor
cleaning.Sincinprojectthefloorcleanerisincorp
oratedwithdifferentdevices like DC motor(s),
ultrasonic sensors etc.,, so it
willbeeasytohandleitalsosavestimeandwillwor
kautomaticallyforcleaningpurposeathomes
andoffices.With  simple  algorithm and
program, the cleaner will beable to cover large
floor areas as well as find its way
intoandoutofsmallcorners.Asthecleanertraver
sestheroom, the sweeper installed in it will
manage to pick up asignificant amount of dirt.
Manual Sweeping might not bethat effective as
it will not be picking up everything in as itis
not in sight but using the automatic floor
cleaner it canbedone easily.
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