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1.IntroductiontoIOT:-

The Internetofthings (IoT)describes the network ofphysicalobjects-"things"-thatare

embeddedwithsensors,software,andothertechnologiesforthepurposeofconnectingand

exchangingdatawithotherdevicesandsystemsovertheinternet.

loTmakesvirtuallyeverything"smart,"byimprovingaspectsofourlifewiththepowerofdata

collection,Alalgorithm,andnetworks.Thethinginlotcanalsobeapersonwithadiabetes

monitorimplant,ananimalwithtrackingdevices,etc.Thislottutorialforbeginnerscoversall

theBasicsofIoT.

FourfundamentalcomponentsofIOTare:-

1.Sensor/Device.

2.Connectivity.

3.Dataprocessing.

4.Userinterface.

1)Sensors/Device:-Sensorsordevicesareakeycomponentthathelpsyoutocollectlivedata

from thesurroundingenvironment.Allthisdatamayhavevariouslevelsofcomplexities.It

couldbeasimpletemperaturemonitoringsensor,oritmaybeintheform ofthevideofeed.A

devicemayhavevarioustypesofsensorswhichperformsmultipletasksapartfrom sensing.

Example,AmobilephoneisadevicewhichhasmultiplesensorslikeGPS,cameragyroscopic

sensorsetc.
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2)Connectivity:-Allthecollecteddataissenttoacloudinfrastructure.Thesensorsshouldbe

connectedtothecloudusingvariousmediumsofcommunications.Thesecommunication

mediumsincludemobileorsatellitenetworks,Bluetooth,WI-FI,WAN,etc.

3)DataProcessing:-Oncethatdataiscollected,anditgetstothecloud,thesoftwareperforms

processingonthegathereddata.Thisprocesscanbejustcheckingthetemperature,readingon

deviceslikeACorheaters.However,itcansometimesalsobeverycomplexlikeidentifying

objects,usingcomputervisiononvideo.

4)Userinterface:-Theinformationneedstobeavailabletotheend-userinsomewaywhichcan

beachievedbytriggeringalarmsontheirphonesorsendingthem notificationthroughemailor

textmessage.TheusersometimesmightneedaninterfacewhichactivelycheckstheirloT

system.Forexample,theuserhasacamerainstalledinhishome.Hewantstoaccessvideo

recordingandallthefeedswiththehelpofawebserver.

2.SENSINGDEVICE:-

A sensorisanelementinameasurementsystem thataccuriesaphysicalparameterand

changeitintoasignal.Thesensingelementmayormaynotbeincontactwiththeprocessbut

providestheoutput.Theoutputdependsuponthechangesintheinputandprocessparameters

thataretobemonitored.Sensorsisusedtomeasurephysicalquantitysuchasposition,force,

distance,strain,vibration,temperature,accelerationorimage.

1.Positionsensor:-Positionsensorsareusedtodeterminethepositionofsomeobjectwith

referencepoint.Itisusedtomeasurethepresenceofapart,determinethepositionofapart,

measuresize.

2.Proximitysensors:-Itispilotdeviceusedtodetectthepresenceofanobjectwithoutmaking

anyphysicalcontact.Theyareusedtodeterminewhenanobjecthasmovedtowithinsome

particulardistance.

Variouspositionsensorscommonlyusedinmeasurementare:

1)Photoelectricsensors.

2)Halleffectsensors.

3)Opticalsensors.

4)Eddycurrentproximitysensors.

5)Inductivesensors.

6)Capacitivesensors.
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1)Photoelectricsensors:-

Photoelectricsensorsusesabeam oflighttodetectthepresenceofanobjectthatblocksor

reflectthelightbeam.Abeam oflightpassesfrom thesourceandaphototransistorisusedto

detectthelightradiation.

ApplicationofPhotoelectricsensors:-

1.Tomeasurethethicknessofasheet.

2.Diameterofarod.

3.Opticalpositiondetection.

4.Lightbarrierdetection.

2)HalleffectSensors:-

Whenabeam ofchargedparticlespassesthroughamagneticfield,thebeam isdeflectedfrom

itsstraightlineduetotheforceactingontheparticles.Acurrentflowinginaconductorsuchas

abeam ofmovingchargesandthuscanbedeflectedbyamagneticfield,calledhalleffect.Hall

effectSensorshavetheadvantagelike.Itcanoperateasaswitch.Itcostlessthanmechanical

Switches.
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ApplicationofHalleffectSensors:-

1.Itisusedasamagneticswitchforelectrictransducer.

2.Itisusedforthemeasurementofposition,displacement.

3.Itisusedformeasurementofcurrent.

4.Itisusedformeasurementofpower.

3)OpticalEncoder:-

Am encoderisadevicethatprovidesoutputinresponsetoalinearorangulardisplacement.An

opticalencoderisasuitabletransducerforthemeasurementofangularpositionandhasthe

addedadvantageofhavingadigitaloutput.Anopticalencoderhasfourmainparts:-Alight

source,acodedisk,alightdetectorandasignalconditioner.

Mostrotaryencoderarecomposedofaglassorplasticcodediskwithaphotographically

depositedradialpatternorganizedintracks.Adigitalopticalencoderisadevicethatconverts

motionintoadigitalpulses.
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ApplicationsofOpticalEncoder:-

Itisusedforrotor,Shafts,pistonsofactuatingdevicessuchasrotarymachinestheseencoders

areusedtodetectthemovement,position,angle,accelerationanddirection.

4)Eddycurrentproximitysensor:-

Whenalternatingcurrentissuppliedtothecoil,analternatingmagneticfieldisproduced.If

thereisametalobjectincloseproximityofthisalternatingmagneticfield,theEddycurrentis

inducedinit.ThisEddycurrentwillproduceamagneticfielditself,distortingthemagneticfield

responsiblefortheirproductionandtheimpedanceofthecoilchangestheamplitudeofthe

alternatingcurrent.
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ApplicationsofEddycurrentproximitysensor:-

Eddycurrentproximitysensorsareprimarilyusedfordisplacementandpositionmeasurement

ofelectricallyconductivetargets.Theyaregenerallyusedformeasuringferromagneticandnon-

ferromagneticmaterials.Theyaresuitableforapplicationsinharshindustrialenvironmentsdue

totheirsuperiortoleranceforoil,dirt,dust,moistureandmagneticinterferencefields

5)InductiveSensor:-

Aninductivesensorconsistsofacoilwoundaroundaferrousmetalliccore,detectorcircuitand

solidstateoutput.Withthesupplyvoltage,theoscillatoroperatestoproduceahighfrequency

field.Whenametallicobjectisplacednearthefield,eddycurrentareinducedonthesurfaceof

theobject.Consequently,thesecurrentresultinalossofenergyintheoscillatorcircuit,whichin

turncausesasmallervoltageofoscillation.Thedetectorcircuitrecognisesachangesinthe

amplitudeandgeneratesasignalthatwillresultintheoutputdevicebeingONorOFF.

ApplicationsofinductiveSensor:-

1.Measurementofdisplacementorposition.

2.Automobileindustry.

3.Machinebuildingindustry.

4.Woodandpaperindustry.
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6)CapacitiveSensor:-

Capacitiveproximitysensorisadeviceactuated bybothconductiveand nonconductive

material.Thepairofplatesofacapacitorisseparatedbysomedistance.Dependinguponthe

separation,thecapacitancemeasuredwillbechanged.Therefore,proximityoftheobjectcanbe

detectedifoneoftheplatesofthecapacitoractsasaswitchandotherasthemetalobject

whoseproximityistobedetected.

Applicationsofcapacitivesensors:-

Capacitivesensorsaredesignedfornon-contactmeasurementofdisplacement,distanceand

position,aswellasforthicknessmeasurement.Duetotheirhighsignalstabilityandresolution,

capacitivedisplacementsensorsareappliedinlaboratoriesandindustrialmeasurementtasks.

Inproductioncontrol,forexample,capacitivesensorsmeasurefilm thicknessandapplication

oftheadhesive.Installedinmachines,theymonitordisplacementandtoolpositions.



BY:-SUMITGANGULY

3.IntroductiontoArtificialintelligence:-

ArtificialIntelligenceisanapproachtomakeacomputer,arobot,oraproducttothinkhow

smarthumanthink.Alisastudyofhowhumanbrainthink,learn,decideandwork,whenittries

tosolveproblems.Andfinallythisstudyoutputsintelligentsoftwaresystems.Theaim ofAlis

toimprovecomputerfunctionswhicharerelatedtohumanknowledge,forexample,reasoning,

learning,andproblem-solving.AccordingtothefatherofArtificialintelligenceJohnMcCarthy,it

isthescienceandengineeringofmakingintelligentmachines,especiallyintelligentcomputer

programs.

Itisawayofmakingcomputer,acomputer-controlledrobot,orasoftwarethinkintelligentlyin

thesimilarmannertheintelligenthumanthink.
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AdvantagesofAl:-

1.ItreduceshumanError.

2.Helpinginrepetitivejobs.

3.IthelpsinFastdecisionmaking.

4.ItisMakinghumanlifeeasier.

5.Providesdigitalassistance

6.Reduceshumanrisks.

7.Availableinservice24x7.

DisadvantagesofAl:-

1.Alenabledmachinecosthigh

2.Itcannotperform outoftheboxtask.

3.Ithasnoemotionsorethics.

4.Itismakinghumanracelazyanddependent.

5.Itisabigreasonforriseinunemployment

6.Ithaslackofcreativity.

4.RelationbetweenAlandIOT:-

TheInternetofThings,orlot,describesanetworkofphysicalobjects,andbytheirextension

animalsorpeople,allofwhichareconnectedtotheInternetandabletosharedataviathis

connection.Thelotthereforeessentiallycollectsmassivesetsofdataaboutanynumberof

attributes,providingthe"intelligence"requiredbyAl.Withoutthecollationofthisdatafrom

connectedsensors,actuators,andsimilar,Aldoesn'thavethelevelofinformationitneedsto

analysedatapatternsandlearnfrom them onanongoingbasis(knownasmachinelearning).

WhilemanyAlapplicationscouldn'tfunctionwithoutthelotprovidingconstantdataupdates,

similarlymanylotstrategiesofferlimitedvaluewithoutAltoanalysethedatatheycollate.
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5.ACTUATINGDEVICES:-

Actuation is the process ofconversion ofenergy to mechanicalform.A device that

accomplishesthisconversionistermedasactuator.Actuatorplayaveryimportantrolewhile

implementing control.The microcontrollerprovides command signalto the actuatorfor

actuation.Varioustypesofactuatorsareuseddependingupontheloadinvolved.Anactuatoris

atypeofmotorthatisresponsibleformovingorcontrollingamechanism orsystem.Itis

operatedbyasourceofenergylikeelectricalcurrent,hydraulicfluidpressure,orpneumatic

pressureandconvertenergyintomotion.

Theactuatorsarebroadlycategorisedintofollowinggroups:-

1.ElectromechanicalActuators.

2.FluidpowerActuators.

3.ElectricalActuators.

4.MechanicalActuators.

5.ActivematerialbasedActuators.

ElectroMechanicalActuators:-

Electromechanicalactuatorconvertselectricalenergyintomechanicalenergyandtheprinciple

involvedis,whenanelectriccurrentispassedthroughagroupofwireloopsplacedina

magneticfield,thelooprotatesandtherotatingmotionistransmittedtoashaftproviding

usefulmechanicalworkastheoutput.Electromechanicalactuatorsaremaincomponentsfor

anyindustryandavailableinmanyranges.

SometypesofElectroMechanicalActuators:-

1.ACmotor.

2.DCmotor.

3.Steppermotor.

1.ACMOTOR:-

The motorthatconverts the alternating currentinto mechanicalpowerby using an

electromagneticinductionphenomenoniscalledanAC motor.Thismotorisdrivenbyan

alternatingcurrent.ThestatorandtherotorarethetwomostimportantpartsoftheACmotors.

Thestatoristhestationarypartofthemotor,andtherotoristherotatingpartofthemotor.



BY:-SUMITGANGULY

AdvantagesofACMotor:-

1.Theyhavehighdegreeofreliabilityandrequireslessmaintenance.

2.Voltagecanbestepupanddown.

3.Lessenergylosstransmission.

4.Simpleslipringcommutatorisused.

DisadvantagesofACmotor:-

1.SpeedcontrolisverycomplexanddifficulttoDCmotor.

2.Backemfopposessuppliedemf.

3.EmitsEMRsowireneedinsulationandshielding.

2.DCMotor:-

Adirectcurrent(DC)motorisatypeofelectricmachinethatconvertselectricalenergyinto

mechanicalenergy.DCmotorstakeelectricalpowerthroughdirectcurrent,andconvertthis

energyintomechanicalrotation.Insimplestform ofaDCmotor,thestationaryelementconsist

ofapermanentmagnettoproducestaticmagneticfieldaroundtwopolespieces.Therotating

elementconsistsseriesofcoilplacedontheperipheryofarotatingbodycalledarmaturewhich

is connected to a source ofDC currentthrough a switch mounted on the shaftcalled

commutator.
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AdvantagesofDCmotor:-

1.DCmotorarechosenduetotorquerequirementandtheirinherentnatureofbeingcontrolled

efficiently.

2.Thespeedandtorquecaneasilyvaried.

3.Highstartingtorque.DCseriesmotorswillhaveastartingtorqueashighas500%compared

tonormaloperatingtorque.

DisadvantagesofDCmotor:-

1.Highintialcost.

2.Maintenancecostishighduetopresenceofcommutatorandbrushgear.

3.Cannotoperateinexplosiveandhazardconditionduetosparkingoccursatbrush.

3.StepperMotor:-

Asteppermotor,alsoknownasstepmotororsteppingmotor,isabrushlessDCmotorthat

divides a fullrotation into a numberofequalsteps.The motor's position can then be

commandedtomoveandholdatoneofthesestepswithoutanypositionsensorforfeedback

(anopen-loopcontroller),aslongasthemotoriscarefullysizedtotheapplicationinrespectto

torqueandspeed.ItisarotatingmachinewhichconvertsDCvoltageintoaseriesofdiscrete

rotationalsteps.
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AdvantagesofSteppermotor:-

1.Steppermotorprovideexcellentresponseduringstart,stopandreversemode.

2.Itishighlyreliablesincenobrushesorcommutatorareused.Itslifetimedependlifeofthe

bearing.

3.Itisabletorunatwiderangeofspeeds,includingveryslowspeedswithoutreductiongearing.

DisadvantagesofSteppermotor:-

1.Noiseandvibration

2.Resonanceoccursifitisnotproperlycontrolled.

3.Progressivelossoftorqueathighspeeds.Henceitisnoteasytooperateatextremelyhigh

speeds.


