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Abstract

This paper presents a wireless-controlled
robotthatutilizesGSMcommunicationforremoteo
peration. Therobotiscontrolledthroughastandard
mobilehandset,whichsendscommandsto control
its movements. The system consists oftwo
mobile  devices, one acting as the
transmitterandthe =~ otheras  the  receiver.
Thetransmittersends commands via GSM
communication, andthe receiver decodes these
commands to
controltherobot'smotion. Thisprojectestablishesa
one-
waycommunicationlinkbetweenthetransmitteran
d the receiver, enabling remote control of
therobot. The communication operates over
regularmobilenetworks,incurringstandardcallcha
rges.Therobot'smovementscanbedirectedinvariou
sdirections based on the commands received by
thereceiver. The setup involves the use of a
DTMFdecoder circuit, microcontroller, and DC
motordrivecircuittoexecutethecommandseffectivel

y.

Introduction:

Theterm"Robot"hasevolvedovertime,encompass
ing a range of autonomous devices.This paper
focuses on a wireless robot that isremotely
controlled using GSM
communication.Originally,robotswerehuman-
likeentitiescapable of independent action, but
the
definitionhasexpandedtoincludevariousautonom
ousvehicles. Thisconceptextendstoremote-
controlledrobots,suchasthoseusedinemergencyse
rvicesandentertainmentcontests.
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BasicPartsofaRobotVehicle:

The robot vehicle
consistsofmechanicalcomponentscapableofint
eractingwiththeenvironment.Sensorsprovide
environmental feedback, guiding
therobot'sactionsbasedonsituationalinput.

e WirelessControlMechanism:

The robot's
wirelesscontrolisachievedthroughGSMco
mmunication. Specific key presses on
amobilehandsettriggeractionsintherobot.F
orinstance,pressingkey2initiatesforwardm
otion. TheDTMFcircuitryinterpretstheseke
ypressesandcommunicates with  the
microcontroller
tocommandthemotortomoveaccordingly.

e DTMFReceiverandDecoder(8870):

The8870D/8870D-1DTMF
receiverintegratesbandsplitfilteringanddigital
decoding functions. It utilizes
switchedcapacitortechniquesforfilteringanddig
ital
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counting methods to decode DTMF tone DCMotor'sSteeringCircuit:
pairsinto a code. This compact component
reducestheneedforexternalelements.

() B

Thesteeringcircuitoperates
ona5VDCsupply,controlsabuilt-inDC  motor,
and enables directional

((D)) movementoftherobot'swheels.

Nobi used Microcontrollers(MCU):
35 aremoe

The PIC16F8X
microcontroller series is used in the
project,offering RISC architecture, deep
stacks, andinternal/external interrupt
capabilities.
Thesemicrocontrollersprovideefficientperform
anceandsupport variousapplications.

O <> o —

FunctionalBlockDiagram:
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Ny l It is fixed at the end of
o] 2 | ;5?;, thefiltersection.,itsmainfunctionistodeterminet
o hefrequenciesofincomingtonesdecodersection
Filter
Detectors.

DecoderSection:

Chip Chip
Porier Bas

Code
Detecton Converter
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uses digital counting techniques and itis
verified that weather the frequency
belongstostandardDTMFfrequencies. Toenhan
cethetoleranceandsmallfrequencydeviationsco
mplexaveragingalgorithmisused.

Yy

i

= 22 e OW v It also enables tone simulation by external
voicesignalsetc., Thisalgorithmhasbeendevelop
edto ensure an optimum combination of
immunityto talk-off and tolerance to the
presence ofinterfering frequencies (third
tones) and noise.If the detector output
FunctionalDescription: contains two valid tonesthe “Early Steering”
(ESt) output will go to anactive state. ESt is in
an inactive state if thesignalislost.

=

Ablockdiagramillustratesthefunctionalelement
s of the system, showing how
variouscomponentsinteract.

TheDTMFreceiversectioncomprisesbandpass
filters that separate tones into highand low

groups. The digital counting WorkingofGSMRobot:
sectionvalidatestonefrequenciesanddurations,p
roducingcorrespondingoutputcodes.Thedecod fronsriied | Recever | [ S T
ersectiondeterminesincomingtonefrequenciesa set se e
ndemploysanaveragingalgorithmfortolerancet
ofrequencyvariations. j T
:CWE!
Supply Mortors
DCMotorDriveCircuit: TheGSM-controlledrobotutilizesradio
The circuit for driving the DC signals for remote control, and itssetup
includes a mobile phone,

motorincludes a stabilized 5V DC supply, logic
inputsfor motorcontrol,and
indicatorsforpowerstatus.

DTMFdecoder,andmicrocontroller.Th
etransmitterphonesendscommands,wh

ile the receiver decodes
andexecutesthem,directingtherobot'sm
ovements.
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FUTURESCOPE:IRSensorsIRsensorscanbe

usedtoautomaticallydetect&avoidobstacles if
the robot goes beyond the line ofsight.This
preventsthe vehicle
frombeingdamagedifwearemanoeuvringitfrom
adistantplace.

PasswordProtection

Projectcanbemodifiedtopasswo
rd-protect the robot so that it can beoperated
only if the correct  password is
entered.Eithercellphonesshouldbepasswordpro
tectedornecessarymodificationsshouldbemade
intheassemblylanguagecode.Thisintroducesco
nditionedaccessandincreasessecurityto
agreatextent.

AlarmPhoneDialler

ByreplacingDTMFDecoderI CCMS8
870witha' DTMFTransceiverlICCM8880,
DTMEF tones can be generated fromthe robot.
So, a project called 'Alarm
PhoneDialer'canbebuiltwhichwillgeneratenece
ssary alarms for something that is
desiredtobemonitored(usuallybytriggeringarel
ay).Forexample,ahighwateralarm,low-
temperaturealarm, theopening ofthe
backwindow, garage door, etc. When the
system
isactivateditwillcallseveralprogrammednumbe
rs to let the wuser know the alarm has
beenactivated. This would be great to get
alerts
ofalarmconditionsfromhomewhentheuserisatw
ork.

Fig:GSMControlledVersatileRoboticVehicl
eUsingPICMicrocontroller
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