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AIM 

 

The aim of the project is to construct a device to patrol during the night autonomously in 

corridors, balconies and confined spaces using various sensors and pi-cam to take 

pictures of the intruders and send to the registered email-Id                                        

 

ABSTRACT 

 

In ithis iproject iwe idesign, idevelopment iof inight ipatrol ithat irobot iis iused ito ifind 

ithe isound iwaves iin ithe isurroundings, iand isecurity ipatrolling iservices. iWhen ithe 

isound iis isensed iby isound isensor ithe irobot istarts ito ibe icapturing ithe iimage 

iwhere ithe isound iis iappeared. iThen iit isends ithe iparticular iimage ito ithe igiven 

imail iid. i 

‘ 

The irobot ican iperform isecurity ipatrols iduring ithe inight iwhile ifunctioning ias ia 

iguide iduring ithe iday. iWe idesigned iand iimplemented ia irobust, ieasy ito iassemble, 

ianthropomorphic isecurity irobot iaiming ito ipatrol ilarge iindoor iareas, iwelcome, 

iprovide iinformation iand iguide iclients ito itheir idestination, ias iwell ias ifunction ias ia 

itelepresence iplatform ifor ithe ihuman isecurity iguards. iOur iproject isuggest ithat 

iRobot iis iuser ifriendly iand ipleasing ito ithe ipeople, iit ican iperform isecurity ifor 

ihuman ibeing. 
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CHAPTER i1 

INTRODUCTION 

Robots iare ibeing iused iin ivariety iof iindustrial iapplications ifor ivarious iactivities ilike 

ipick iand iplace, ipainting, iassembling iof isubsystems iand iin ihazardous iplaces ifor 

imaterial ihandling ietc. iNowadays irobots iin ithe iuse iof isurveillance iis iemerging 

ibecause iof itheir iminiature isize iallowing ithem ito ienter iin itunnels, imines iand ismall 

iholes iin ibuilding iand ialso ihave icapability ito isurvive iin iharsh iand idifficult iclimatic 

iconditions ifor ilife ilong itime iwithout iany idefect iand icausing ino iharm. iThis 

iproject’s imain ifunctionality iis ito ideal iwith itough isituations iwhere ihuman ibeings 

icannot ihandle isituations ilike idarkness, ientering inarrow iand ismall iplaces iand 

idetecting ihidden ibombs ietc. iSuch ihostile isituation iis ioccurring iday iby iday iin 

idifferent iparts iof ithe iworld ithrough iterrorist iattack ior iin inatural icatastrophes. iThis 

idesigned isystem iis iconnected ito ia iremote icomputer iwirelessly ithrough iwhich ithe 

iwhole icontrolling iof ithe isystem iresponse iis idone. iThe iproject iis ialso idesigned ito 

isearch iinvisible imetal istuffs ifrom iwhere ipeople iare inot icapable ito ireach iand iit iis 

iso idesigned ito iwork iin ienvironment iwhere ivisible ilight iwill inot ibe iavailable. iThe 

iproposed isystem iconsists iof itwo iunits imainly ia irobotic iunit iand ia iremotely 

icontrol iunit. iThe irobotic iunit iis iconsisting iof ithe iwebcam, isensors iand ithe iheart 

iof ithe iproject, iraspberry ipi ialong iwith ithe iPCB icontaining imotor idriven iIC iand 

ivoltage iregulator icircuitry. i 

1.1 iEMBEDDED iSYSTEM: 

An iembedded isystem iis ia icombination iof icomputer ihardware iand isoftware, ieither 

ifixed iin icapability ior iprogrammable, idesigned ifor ia ispecific ifunction ior ifunctions 

iwithin ia ilarger isystem. iIndustrial imachines, iagricultural iand iprocess iindustry 

idevices, iautomobiles, imedical iequipment, icameras,  

 

ihousehold iappliances, iairplanes, ivending imachines iand itoys, ias iwell ias imobile 

idevices, iare ipossible ilocations ifor ian iembedded isystem. 
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Embedded isystems iare icomputing isystems, ibut ithey ican irange ifrom ihaving ino 

iuser iinterface i(UI) i-- ifor iexample, ion idevices iin iwhich ithe isystem iis idesigned ito 

iperform ia isingle itask i-- ito icomplex igraphical iuser iinterfaces i(GUIs), isuch ias iin 

imobile idevices. iUser iinterfaces ican iinclude ibuttons, iLEDs, itouchscreen isensing 

iand imore. iSome isystems iuse iremote iuser iinterfaces ias iwell. 

1.1.1 EMBEDDED SYSTEM BASED ON MICRO-PROCESSOR AND MICRO-

CONTROLLER 

Embedded isystem ihardware ican ibe imicroprocessor- ior imicrocontroller-

based. iIn ieither icase, ian iintegrated icircuit iis iat ithe iheart iof ithe iproduct ithat iis 

igenerally idesigned ito icarry iout icomputation ifor ireal-time ioperations. 

iMicroprocessors iare ivisually iindistinguishable ifrom imicrocontrollers, ibut 

iwhile ithe imicroprocessor ionly iimplements ia icentral iprocessing iunit i(CPU) 

iand, ithus, irequires ithe iaddition iof iother icomponents isuch ias imemory ichips, 

imicrocontrollers iare idesigned ias iself-contained isystems. 

 

Microcontrollers iinclude inot ionly ia iCPU, ibut ialso imemory iand iperipherals 

isuch ias iflash imemory, iRAM ior iserial icommunication iports. iBecause 

imicrocontrollers itend ito iimplement ifull i(if irelatively ilow icomputer ipower) 

isystems, ithey iare ifrequently iput ito iuse ion imore icomplex itasks. iFor iexample, 

imicrocontrollers iare iused iin ithe ioperations iof ivehicles, irobots, imedical 

idevices iand ihome iappliances, iamong iothers. iAt ithe ihigher iend iof  
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imicrocontroller icapability, ithe iterm isystem ion ia ichip i(SoC) iis ioften iused, 

ialthough ithere's ino iexact idelineation iin iterms iof iRAM, iclock ispeed iand iso ion. 

 

The iembedded imarket iwas iestimated ito ibe iin iexcess iof i$140 ibillion iin i2013, 

iwith imany ianalysts iprojecting ia imarket ilarger ithan i$20 ibillion iby i2020. 

iManufacturers iof ichips ifor iembedded isystems iinclude imany imainstays iof ithe 

icomputer iworld, isuch ias iApple, iIBM, iIntel iand iTexas iInstruments, ias iwell ias 

inumerous iother icompanies iless ifamiliar ito ithose ioutside ithe ifield. iArm ihas 

ibeen ia ihighly iinfluential ivendor iin ithis ispace. iThe icompany ibegan ias ian 

ioutgrowth iof iAcorn, ia iU.K. imaker iof iearly iPCs. iArm ichips, iproduced iunder 

ilicense iby iother icompanies, iare ibased ion ithe ireduced iinstruction iset 

icomputer i(RISC) iarchitecture iand iare ioften iused iin imobile iphones; ithey 

iremain ithe imost iwidely ideployed iSoC iin ithe iembedded iworld, iwith ibillions iof 

iunits ifielded. 

1.1.2 EMBEDDED SYSTEM SOFTWARE 

A itypical iindustrial imicrocontroller iis iunsophisticated icompared ito ithe itypical 

https://search400.techtarget.com/definition/RISC
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ienterprise idesktop icomputer iand igenerally idepends ion ia isimpler, iless-

memory-intensive iprogram ienvironment. iThe isimplest idevices irun ion ibare 

imetal iand iare iprogrammed idirectly iusing ithe ichip iCPU's imachine icode 

ilanguage. iOften, iembedded isystems iuse ioperating isystems ior ilanguage 

iplatforms itailored ito iembedded iuse, iparticularly iwhere ireal-time ioperating 

ienvironments imust ibe iserved. i 

At ihigher ilevels iof ichip icapability, isuch ias ithose ifound iin iSoCs, idesigners 

ihave iincreasingly idecided ithe isystems iare igenerally ifast ienough iand ithe 

itasks itolerant iof islight ivariations iin ireaction itime ithat inear-real-time 

iapproaches iare isuitable. iIn ithese iinstances, istripped-down iversions iof ithe 

iLinux ioperating isystem iare icommonly ideployed, ialthough iother ioperating 

isystems ihave ibeen ipared idown ito irun ion iembedded isystems, iincluding 

iEmbedded iJavaand iWindows iIoT i(formerly iWindows iEmbedded). iGenerally, 

istorage iof iprograms iand ioperating isystems ion iembedded idevices imake iuse 

iof ieither iflash ior irewritable iflash imemory. 

https://searchservervirtualization.techtarget.com/definition/bare-metal-environment
https://searchservervirtualization.techtarget.com/definition/bare-metal-environment
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1.1.3 Embedded ifirmware: 

The ifirmware ion iembedded isystems, ireferred ito ias iembedded ifirmware, iis 

ispecific isoftware iwritten iinto ithe imemory iof ia idevice ithat iserves ithe ipurpose 

iof iROM, ibut ican ibe iupdated imore ieasily. iFirmware ican ibe istored iin inon-

volatile imemory idevices iincluding iROM, iprogrammable iROM, ierasable 

iPROM ior iflash imemory. iEmbedded ifirmware iis iused ito icontrol ivarious idevice 

iand isystem ifunctions, ifor iexample, itelling ithe idevice ihow ito icommunicate 

iwith iother idevices, iperform ispecific ifunctions iand iprovide iinput iand ioutput 

ifunctionality. 

The idelineation ibetween ithe iterms iembedded ifirmware iand iembedded 

isoftware iare iblurring, ibut iembedded isoftware ioften irefers ito ithe ionly icode 

irunning ion ia ipiece iof ihardware, iwhile ifirmware ican ialso irefer ito ithe ichip ithat 

ihouses ia idevice's ibasic iinput/output isystem i(BIOS) ior iUnified iExtensible 

https://internetofthingsagenda.techtarget.com/definition/embedded-firmware
https://whatis.techtarget.com/definition/BIOS-basic-input-output-system
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iFirmware iInterface i(UEFI), iwhich iconnect isoftware iand ia isystem's ioperating 

isystem. 

1.1.4 Embedded isystems ivs. iVLSI: 

Very-large-scale iintegration, ior iVLSI, iis ia iterm ithat idescribes ithe icomplexity 

iof ian iintegrated icircuit. iVLSI iis ithe iprocess iof iembedding ihundreds iof 

ithousands iof itransistors iinto ia ichip, iwhereas iLSI i(large-scale iintegration) 

imicrochips icontain ithousands iof itransistors, iMSI i(medium-scale iintegration) 

icontain ihundreds iof itransistors, iand iSSI i(small-scale iintegration) icontain itens 

iof itransistors. iULSI, ior iultra-large-scale iintegration, irefers ito iplacing imillions 

iof itransistors ion ia ichip. 

VLSI icircuits iare icommon ifeatures iof iembedded isystems. iMany iICs iin 

iembedded isystems iare iVLSI, iand ithe iuse iof ithe iVLSI iacronym ihas ilargely 

ifallen iout iof ifavor. 

1.1.5 Debugging iembedded isystems: 

One iarea iwhere iembedded isystems ipart iways iwith ithe ioperating isystems 

iand idevelopment ienvironments iof iother, ilarger-scale icomputers iis iin ithe iarea 

iof idebugging. iWhile iprogrammers iworking iwith idesktop icomputer 

ienvironments ihave isystems ithat ican irun iboth ithe icode ibeing ideveloped iand 

iseparate idebugger iapplications ithat imonitor ithe iactions iof ithe idevelopment 

icode ias iit iis iexecuted, iembedded isystem iprogrammers igenerally icannot. 

Some iprogramming ilanguages irun ion imicrocontrollers iwith ienough iefficiency 

ithat irudimentary iinteractive idebugging iis iavailable idirectly ion ithe ichip. 

https://whatis.techtarget.com/definition/Unified-Extensible-Firmware-Interface-UEFI
https://whatis.techtarget.com/definition/Very-Large-Scale-Integration-VLSI
https://searchsoftwarequality.techtarget.com/definition/debugging


15 
 

iAdditionally, iprocessors ioften ihave iCPU idebuggers ithat ican ibe icontrolled i-- 

iand, ithus, icontrol iprogram iexecution i-- ivia ia iJTAG ior isimilar idebugging iport. 

In imany iinstances, ihowever, iprogrammers iof iembedded isystems ineed itools 

ithat iattach ia iseparate idebugging isystem ito ithe itarget isystem ivia ia iserial ior 

iother iport. iIn ithis iscenario, ithe iprogrammer ican isee ithe isource icode ion ithe 

iscreen iof ia iconventional ipersonal icomputer ijust ias iwould ibe ithe icase iin ithe 

idebugging iof isoftware ion ia idesktop icomputer. iA iseparate, ifrequently iused 

iapproach iis ito irun isoftware ion ia iPC ithat iemulates ithe iphysical ichip iin 

isoftware, ithus imaking iit ipossible ito idebug ithe iperformance iof ithe isoftware ias 

iif iit iwere irunning ion ian iactual, iphysical ichip. 

 

 

Broadly ispeaking, iembedded isystems ihave ireceived imore iattention ito itesting 

iand idebugging ibecause ia igreat inumber iof idevices iusing iembedded icontrols 

iare idesigned ifor iuse iin isituations iwhere isafety iand ireliability iare itop ipriorities. 

1.1.6 The iInternet iof iThings ibuilds ion ian iembedded isystems ibase: 

While isome iembedded isystems ican ibe irelatively isimple, ia igrowing inumber 

ieither isupplant ihuman idecision-making ior ioffer icapabilities ibeyond iwhat ia 

ihuman icould iprovide. iFor iinstance, isome iaviation isystems, iincluding ithose 

iused iin idrones, iare iable ito iintegrate isensor idata iand iact iupon ithat iinformation 

ifaster ithan ia ihuman icould, ipermitting inew ikinds iof ioperating ifeatures.

https://internetofthingsagenda.techtarget.com/definition/drone
https://internetofthingsagenda.techtarget.com/definition/sensor-data
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CHAPTER i2 

LITERATURE iSURVEY 

 Ghanem iOsman iElhaj iAbdalla, iT. iVeeramanikandasamy. 

iImplementation iof ispy irobot ifor ia isurveillance isystem iusing iInternet 

iprotocol iof iRaspberry iPi, i2017 i2nd iIEEE iInternational iConference 

ion iRecent iTrends iin iElectronics, iInformation i& iCommunication 

iTechnology i(RTEICT) 

At ipresent ithe isurveillance iof iInternational iborder iareas iis ia idifficult itask. iThe 

iborder iguarding iforces iare ipatrolling ithe iborder iseriously, ibut iit iis inot ipossible 

ito iwatch ithe iborder iat ieach iand ievery imoment. iAn iessential irequirement iof 

ithis isituation iis ia irobot iwhich iautomatically idetects itrespasser iin ithe iborder 

iand ireport inearby iboard isecurity icontrol iunit. iMany iof ithe imilitary 

idepartments inow iutilize ithe irobots ito icarry iout irisky ijobs ithat icannot ibe idone 

iby ithe isoldiers. iIn ithis ipresent iwork, ia iRaspbian ioperating isystem-based ispy 

irobot iplatform iwith iremote imonitoring iand icontrol ialgorithm ithrough iInternet 

iof iThings i(IoT)has ibeen ideveloped iwhich iwill isave ihuman ilive, ireduces 

imanual ierror iand iprotect ithe icountry ifrom ienemies. iThe ispy irobot isystem 

icomprises ithe iRaspberry iPi i(small isingle-board icomputer), inight ivision ipi 

icamera iand isensors. iThe iinformation iregarding ithe idetection iof iliving iobjects 

iby iPIR isensor iis isent ito ithe iusers ithrough ithe iweb iserver iand ipi icamera 

icapture ithe imoving iobject iwhich iis iposted iinside ithe iwebpage 

isimultaneously. iThe iuser iin icontrol iroom iable ito iaccess ithe irobot iwith iwheel 

idrive icontrol ibuttons ion ithe iwebpage. iThe imovement iof ia irobot iis ialso 

icontrolled iautomatically ithrough iobstacle idetecting isensors ito iavoiding ithe 
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icollision. iThis isurveillance isystem iusing ispy irobot ican ibe icustomized ifor 

ivarious ifields ilike iindustries, ibanks iand ishopping imalls. 

 Alexander iLopez; iRenato iParedes; iDiego iQuiroz; iGabriele iTrovita;  

iFrancisco iCuellar. iRobot iman: iA isecurity irobot ifor ihuman-robot 

iinteraction. i2017 i18th iInternational iConference ion iAdvanced 

iRobotics i(ICAR) 

In ithis ipaper iwe ipresent ithe idesign, idevelopment iand ipreliminary itests iof 

iRobot iman, ia irobot ithat icombines iqualities ifor iinteraction iwith ihumans, iand 

isecurity ipatrolling iservices. iThe irobot iis iinspired iby ithe iinformation iobtained 

ifrom ia isecurity icompany iin iwhich itheir ipersonnel inot ionly iperform isecurity 

ipatrolling iservices, ibut ihave ito iinteract iwith ipeople, iproviding iadditional 

iinformation iabout ithe iarea ithey isafeguard. iThe irobot iis iable ito iperform 

isecurity ipatrols iduring ithe inight iwhile ifunctioning ias ia iguide iduring ithe iday. 

iWe idesigned iand iimplemented ia irobust, ieasy ito iassemble, ianthropomorphic 

isecurity irobot iaiming ito ipatrol ilarge iindoor iareas, iinteract iwith ihumans, 

iwelcome, iprovide iinformation iand iguide iclients ito itheir idestination, ias iwell ias 

ifunction ias ia itelepresence iplatform ifor ithe ihuman isecurity iguards. iOur 

iresults isuggest ithat iRobot iman iis iuser ifriendly iand ipleasing ito ithe ipeople, iit 

ican iperform isecurity itasks. 

 Dr. iShaik.mahaboob ibasha, isk.abdul ikhayyum, ib. iAmarendra, 

is.k.sajid. iDesign iof isecurity irobot iin inight ivision iusing iwireless 

ivideo icamera iand iultrasonic isensor, iIJARIIE-ISSN(O)-2395-4396. 

iVol-2 iIssue-5 i2017. 
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A irobot iis ia imechanical ior ivirtual iartificial iagent, iusually ian ielectro-

mechanical imachine ithat iis iguided iby ia icomputer iprogram ior ielectronic 

icircuitry iIt iis iunique ispy irobot icircuit iwhich ican ibe icontrolled iusing ia iRF 

iremote icontroller. iIt ican iact ias ia ilive itelecast iof iaudio iand ivideo iinformation’s 

ifrom ithe isurroundings iand ican ibe isent ito ia iremote istation ithrough iRF. 

iMoment iof icamera iis ialso. iThe imaximum irange iis i100 imeters. iAnother 

ifeature iincluded iit imeasure ithe idistance iof iobject iat ifront iof irobot iand ialso 

iautomatically istop irobot iif iits idetect idistance iof iobject iis iinside i10cm i& idata iof 

idistance ican ibe ialso iaccess iat iremote isection iunit iby isend iRF isignal. iRF 

i2.4GHz iASK itransmitter iand ireceiver iare iused ifor ithe iremote icontrol iwhich 

iprovide iserially icommunication iunder ispecific irange. iThe icamera ihas ia 

ireceiver, iwhich iis iplaced iin ithe iremote istation. iIts ioutput isignals iare iin ithe 

iform iof iaudio iand ivideo. iThe iobjective iof ithe ipaper iis ito idesign ia iunique ispy 

irobot icircuit iwhich ican ibe icontrolled iby iusing ia iremote icontroller ito idetect iany 

iobject ior iunwanted iincident ilike ifire iin ithe inight. iThus, iour ipaper ican ibe iused 

ias ia isocietal iapplication ito iidentify iculprits iin ithe iselected iarea. iFurther, ithe 

iadvancement iof iour ipaper ican ibe iestablished iin isecurity isystems iin idefense. 

 Dr im isenthamil iselvi, im.faesa ifathima, is.dhivyuaa, is.mouriya. 

iSurveillance irobot iusing iraspberry ipi ifor idefense. iInternational 

ijournal iof icurrent iengineering iand iscientific iresearch i(ijcesr) 

The imain iobjective ibehind ithis ipaper iis ito idevelop ia icost ieffective ieasy ito 

icontrol isurveillance ivehicle ithrough iremote idesktop ifor ithe iimplementation iof 

imilitary ipurpose. iSince ithe irisk ifactor iin imilitary iborder iis itoo ihigh icausing 

ithreats ito ithe ilives iof isoldiers iat itime ipatrol iby iboth iclimatic iconditions iand 

ienemy ination iwhich ineeds ia ireplacement, ithat iis idone ieffectively iby ithe 
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isurveillance ivehicle ithat icomprises ithe iRaspberry iPi i(small isingle-board 

icomputer), ipi icamera iand isensors. iThe iinformation iregarding ithe idetection iof 

iliving iobjects iby iPIR isensor iand iimage icapture iof imoving iobjects iby ipi 

icamera icapture iis iposted iinside ithe iwebpage isimultaneously. iThe imovement 

iof ia irobot iis ialso icontrolled iautomatically ithrough iobstacle idetecting isensors 

ito iavoiding ithe icollision, iand ithe isystem icauses ian ialert iat ithe itime iof imetal 

idetection ithrough imetal idetecting isensor. iSince ithe isystem idoes imultitask 

ithis ican ibe iused iin isurveillance ipurpose. 

 Sonu ikumar, iSuraj ikumar, iShruti ishankar, iSakshi isaxena. iSmart 

iWireless iSurveillance iBOT iwith ivideo imonitoring iand iobject 

iavoiding ifacility. iInternational iResearch iJournal iof iEngineering iand 

iTechnology i(IRJET) 

Robots inowadays iplays ia imajor irole inot ionly iin ithe idaily iindustrial ioperations 

ibut iare iextensively iused iin ithe iareas iof idefense, iindustries, imedical iand 

ihome iapplications. iThey ican icarry iout idifferent irisky ijobs ithat icannot ibe idone 

iby ia ihuman. iThis ipaper ipresents iSurveillance irobot ithat ihas iits iimportance iin 

idefense iand imilitary ipurpose. iIt iproposes ione iof ithe iways iin iwhich irobots ican 

ibe iused iin ifuture ito iperform idifficult itasks iby ithe iuse iof ivarious isensors ilike 

iLDR isensor ifor inight ivision, ifire idetection isensor iwith ipump imotor ito 

iextinguish ithe ifire, iIR isensors ifor ipathfinding iand iobstacle iavoidance, 

imoisture isensor. iThis ipaper, ihowever, ipresents ionly ithe iuse iof iobject 

iavoidance ifacility iand ia icamera imounted ion ithe itop iof iit ito iprovide icontinuous 

ivisual imonitoring. iIn ithe isimilar iways, ivarious iother ifacilities ican ialso ibe 

iincorporated iinto iit iby iinterfacing ithe icorresponding isensors 



20 
 

 Wilson iFeipeng iAbaya, iJimmy iBasa, iMichael iSy,Alexander iC. iAbad 

iand iElmer iP. iDadios. iLow-Cost iSmart iSecurity iCamera iwith iNight 

iVision iCapability iUsing iRaspberry iPi iand iOpenCV. i7th iIEEE 

iInternational iConference iHumanoid, iNanotechnology, iInformation 

iTechnology 

In iorder ito ifurther imaintain ipeace iand iprovide isecurity ito ipeople inow ia iday, 

iClosed-circuit itelevision i(CCTV) isurveillance isystem iis ibeing iutilized. iThis 

istudy ifocused ion ithe idesign iand iimplementation iof ia ilow-cost ismart isecurity 

icamera iwith inight ivision icapability iusing iRaspberry iPi i(RPI) iand iOpenCV. 

iThe isystem iwas idesigned ito ibe iused iinside ia iwarehouse ifacility. iIt ihas 

ihuman idetection iand ismoke idetection icapability ithat ican iprovide iprecaution 

ito ipotential icrimes iand ipotential ifire. iThe icredit icard isize iRaspberry iPi i(RPI) 

iwith iOpen-Source iComputer iVision i(OpenCV) isoftware ihandles ithe iimage 

iprocessing, icontrol ialgorithms ifor ithe ialarms iand isends icaptured ipictures ito 

iuser’s iemail ivia iWi-Fi. iAs ipart iof iits ialarm isystem, iit iwill iplay ithe irecorded 

isounds: i“intruder” ior i“smoke idetected” iwhen ithere iis ia idetection. iThe isystem  

iuses iordinary iwebcam ibut iits iIR ifilter iwas iremoved iin iorder ito ihave inight 

ivision icapability. 

 K.M. iAl-Aubidy, iM.M. iAli, iA.M. iDerbas iand iA.W. iAl-Mutairi. 

i"GPRSbased iremote isensing iand iteleoperation iof ia imobile irobot". 

i10th iInternational iMulti-Conference ion iSystems, iSignals i& iDevices, 

iSSD i2013. iMarch i2013; ion ipage(s) i1 ito i7. 

The imain iobjective iof ithis iresearch iwas ito idesign iand iimplement ia iremote 

isensing iand imonitoring isystem irunning ion imobile irobot iwith iobstacle 

iavoidance icapability iin iunreachable iarea. iA isimple imobile irobot iprototype 
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iwith ionboard isensors ihas ibeen idesigned iand iimplemented ito iscan iand 

imonitor iseveral ivariables iin ithe isurrounding ienvironment. iTeleoperation iof 

isuch ia imobile irobot iis ia ichallenging itask ithat irequires ian iefficient iinterface 

iand ia ireliable ireal-time irobot icontrol ito iavoid iobstacles. iThe iproposed 

isystem ienables ithe iuser i(base istation) ito isend icommands ito ithe iremote 

istation i(mobile irobot), iand ireceive iscanned idata iand iimages ifrom ithe 

ienvironment ithrough ithe iinternet iand imobile iDTMF isignal. iThe iproposed 

isystem ihardware iand isoftware iwas iimplemented iusing iPROTUS 

idevelopment isoftware ito iobtain ithe isuitable idesign iparameters. iThen, ireal 

iexperiments ihave ibeen iachieved ito idemonstrate ithe isystem iperformance 

iincluding iboth ithe iultrasonic iteleoperation iof imobile irobot inavigation ito iavoid 

iobstacles, iand ireal-time isensing iand imonitoring iin iunreachable iarea. 

 Ebrahimzadeh, iAmin, iMartin iMaier, iand iRoch iH. iGlitho. i"Trace-

Driven iHaptic iTraffic iCharacterization ifor iTactile iInternet 

iPerformance iEvaluation." iIn i2021 iInternational iConference ion 

iEngineering iand iEmerging iTechnologies i(ICEET), ipp. i1-6. iIEEE, 

i2021. 

The iTactile iInternet iis iexpected ito ibe ithe icentral ipart iof inext-generation 

imobile inetworks. iThe ifuture iTactile iInternet iwill inot ionly iallow ifor ithe 

itransmission iof itraditional itriple-play itraffic i(i.e., iaudio, ivideo, iand idata), ibut iit 

iwill ialso ienable ithe itransmission iof isense iof itouch. iSubstantially iimproved 

ihuman-to-machine/robot iinteraction iwill ienable ihumans ito itouch iand 

iphysically iinteract iwith iremote iobjects iin ireal-time. iDespite ithe igrowing 

iinterest iin ithe iTactile iInternet, ithe icharacteristics iof ireal ihaptic itraffic iare istill 

iunknown, iespecially iat ithe ipacket ilevel. iIn ithis ipaper, iwe imodel iTactile 

iInternet itraffic iby imeans iof ihaptic itraces, itaking idifferent iteleoperator irobots 

iinto iaccount, iand idetermine ithe ibest ifitting ipacket iinterarrival itime 
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idistributions iwhile iexploiting ithe iinherent ihuman-in-the-loop inature iof ihaptic 

iinteraction ito ireduce ithe ipacket irate ivia iperceptual icoding. 
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CHAPTER i3 

PROJECT iDESCRIPTIONS 

3.1 iEXISTING iSYSTEM: 

• In iexisting isystem, iwe ican’t imonitor ithe isound. 

• There iis ino ifacility iof iIOT. 

• In iexisting icamera iis inot iavailable. 

3.2 iPROPOSED iSYSTEM: 

• The iproposed isystem ican ibe iused ifor iprotecting ihuman. 

• Sound isensor idetect ithe isound, ithen iit iwill iactivate ithe icamera ito 

icapture ithe iimage iby iusing iRaspberry iPi icamera. 

• Then icaptured iimages iare isend ito ithe irespective iemail iid ithrough iIOT. 

3.3 iBLOCK iDIAGRAM: 
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3.4 iHARDWARE iREQUIREMENTS: 

 Raspberry iPi 

 Sound iSensor. 

 Motor. 

 Driver iIC. 

 Pi iCamera. 

 SD iCard. 

 HDMI ito iVGA iConverter. 

 Monitor. 

 Keypad. 

 Mouse. 

 Metal iSensor 

 IR iSensor 

3.5 SOFTWARE iREQUIREMENTS: 

• Raspbian iOS. 

• Python. 
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CHAPTER-4 

HARDWARE AND SOFTWARE  IDESCRIPTIONS & ALGORITHMS 

4.1 iRASPBERRY iPI: 

The iRaspberry iPi iis ia iseries iof ismall isingle-board icomputers ideveloped iin 

ithe iUnited iKingdom iby ithe iRaspberry iPi iFoundation ito ipromote iteaching iof 

ibasic icomputer iscience iin ischools iand iin ideveloping icountries.[5][6][7]
 iThe 

ioriginal imodel ibecame ifar imore ipopular ithan ianticipated,[8]
 iselling ioutside iits 

itarget imarket ifor iuses isuch ias irobotics. iIt idoes inot iinclude iperipherals i(such 

ias ikeyboards iand imice) iand icases. iHowever, isome iaccessories ihave ibeen 

iincluded iin iseveral iofficial iand iunofficial ibundles.[8] 

The iorganization ibehind ithe iRaspberry iPi iconsists iof itwo iarms. iThe ifirst itwo 

imodels iwere ideveloped iby ithe iRaspberry iPi iFoundation. iAfter ithe iPi iModel iB 

iwas ireleased, ithe iFoundation iset iup iRaspberry iPi iTrading, iwith iEben iUpton 

ias iCEO, ito idevelop ithe ithird imodel, ithe iB+. iRaspberry iPi iTrading iis 

iresponsible ifor ideveloping ithe itechnology iwhile ithe iFoundation iis ian 

ieducational icharity ito ipromote ithe iteaching iof ibasic icomputer iscience iin 

ischools iand iin ideveloping icountries. 

HARDWARE: 

The iRaspberry iPi ihardware ihas ievolved ithrough iseveral iversions ithat ifeature 

ivariations iin imemory icapacity iand iperipheral-device isupport. 

 

https://en.wikipedia.org/wiki/Single-board_computer
https://en.wikipedia.org/wiki/United_Kingdom
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Developing_countries
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-5
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-5
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-7
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-1000x-8
https://en.wikipedia.org/wiki/Target_market
https://en.wikipedia.org/wiki/Robotics
https://en.wikipedia.org/wiki/Keyboard_(computing)
https://en.wikipedia.org/wiki/Mouse_(computing)
https://en.wikipedia.org/wiki/Computer_case
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-1000x-8
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Eben_Upton
https://en.wikipedia.org/wiki/Computer_memory
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This iblock idiagram idescribes iModel iB iand iB+; iModel iA, iA+, iand ithe iPi iZero 

iare isimilar, ibut ilack ithe iEthernet iand iUSB ihub icomponents. iThe iEthernet 

iadapter iis iinternally iconnected ito ian iadditional iUSB iport. iIn iModel iA, iA+, iand 

ithe iPi iZero, ithe iUSB iport iis iconnected idirectly ito ithe isystem ion ia ichip i(SoC). 

iOn ithe iPi i1 iModel iB+ iand ilater imodels ithe iUSB/Ethernet ichip icontains ia ifive-

port iUSB ihub, iof iwhich ifour iports iare iavailable, iwhile ithe iPi i1 iModel iB ionly 

iprovides itwo. iOn ithe iPi iZero, ithe iUSB iport iis ialso iconnected idirectly ito ithe 

iSoC, ibut iit iuses ia imicro iUSB i(OTG) iport. 

Processor: 

 The iBroadcom iBCM2835 iSoC iused iin ithe ifirst igeneration iRaspberry 

iPi iincludes ia i700 iMHz iARM11 i76JZF-S iprocessor, iVideoCore iIV 

igraphics iprocessing iunit i(GPU),[21]
 iand iRAM. iIt ihas ia ilevel i1 i(L1) 

icache iof i16 iKB iand ia ilevel i2 i(L2) icache iof i128 iKB. i 

 The ilevel i2 icache iis iused iprimarily iby ithe iGPU. iThe iSoC iis istacked 

iunderneath ithe iRAM ichip, iso ionly iits iedge iis ivisible. iThe i1176JZ(F)-S 

iis ithe isame iCPU iused iin ithe ioriginal iiPhone,[22]
 ialthough iat ia ihigher 

iclock irate, iand imated iwith ia imuch ifaster iGPU. 

https://en.wikipedia.org/wiki/Ethernet
https://en.wikipedia.org/wiki/USB
https://en.wikipedia.org/wiki/System_on_a_chip
https://en.wikipedia.org/wiki/Micro_USB
https://en.wikipedia.org/wiki/Broadcom
https://en.wikipedia.org/wiki/Hertz
https://en.wikipedia.org/wiki/ARM11
https://en.wikipedia.org/wiki/VideoCore
https://en.wikipedia.org/wiki/Graphics_processing_unit
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-grandmax_brose_2012-21
https://en.wikipedia.org/wiki/CPU_cache
https://en.wikipedia.org/wiki/Kibibyte
https://en.wikipedia.org/wiki/Level_2_cache
https://en.wikipedia.org/wiki/Package_on_package
https://en.wikipedia.org/wiki/IPhone_(1st_generation)
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-22
https://en.wikipedia.org/wiki/Clock_rate
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 The iearlier iV1.1 imodel iof ithe iRaspberry iPi i2 iused ia iBroadcom 

iBCM2836 iSoC iwith ia i900 iMHz i32-bit, iquad-core iARM iCortex-A7 

iprocessor, iwith i256 iKB ishared iL2 icache.[23]
 iThe iRaspberry iPi i2 iV1.2 

iwas iupgraded ito ia iBroadcom iBCM2837 iSoC iwith ia i1.2 iGHz i64-bit 

iquad-core iARM iCortex-A53 iprocessor,[24]
 ithe isame iSoC iwhich iis iused 

ion ithe iRaspberry iPi i3, ibut iunderclocked i(by idefault) ito ithe isame i900 

iMHz iCPU iclock ispeed ias ithe iV1.1. iThe iBCM2836 iSoC iis ino ilonger iin 

iproduction ias iof ilate i2016. 

 The iRaspberry iPi i3+ iuses ia iBroadcom iBCM2837B0 iSoC iwith ia i1.4 

iGHz i64-bit iquad-core iARM iCortex-A53 iprocessor, iwith i512 iKB ishared 

iL2 icache.[1] 

Performance: 

 While ioperating iat i700 iMHz iby idefault, ithe ifirst igeneration iRaspberry 

iPi iprovided ia ireal-world iperformance iroughly iequivalent ito i0.041 

https://en.wikipedia.org/wiki/32-bit
https://en.wikipedia.org/wiki/Quad_Core
https://en.wikipedia.org/wiki/ARM_Cortex-A7
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-2-B-Announcement-23
https://en.wikipedia.org/wiki/64-bit_computing
https://en.wikipedia.org/wiki/ARM_Cortex-A53
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-24
https://en.wikipedia.org/wiki/Underclocking
https://en.wikipedia.org/wiki/ARM_Cortex-A53
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-RapsberryPi3B+Release-1
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iGFLOPS.[25][26]
 iOn ithe iCPU ilevel ithe iperformance iis isimilar ito ia i300 

iMHz iPentium iII iof i1997–99. iThe iGPU iprovides i1 iGpixel/s ior i1.5 

iTexel/s iof igraphics iprocessing ior i24 iGFLOPS iof igeneral ipurpose 

icomputing iperformance. iThe igraphical icapabilities iof ithe iRaspberry iPi 

iare iroughly iequivalent ito ithe iperformance iof ithe iXbox iof i2001. 

 Raspberry iPi i2 iV1.1 iincluded ia iquad-core iCortex-A7 iCPU irunning iat 

i900 iMHz iand i1 iGB iRAM. iIt iwas idescribed ias i4–6 itimes imore ipowerful 

ithan iits ipredecessor. iThe iGPU iwas iidentical ito ithe ioriginal. iIn 

iparallelized ibenchmarks, ithe iRaspberry iPi i2 iV1.1 icould ibe iup ito i14 

itimes ifaster ithan ia iRaspberry iPi i1 iModel iB+.[27] 

 The iRaspberry iPi i3, iwith ia iquad-core iARM iCortex-A53 iprocessor, iis 

idescribed ias ihaving iten itimes ithe iperformance iof ia iRaspberry iPi i1.[28]
 

iThis iwas isuggested ito ibe ihighly idependent iupon itask ithreading iand 

iinstruction iset iuse. iBenchmarks ishowed ithe iRaspberry iPi i3 ito ibe 

iapproximately i80% ifaster ithan ithe iRaspberry iPi i2 iin iparallelized itasks. 

i 

Overclocking: 

 Most iRaspberry iPi isystems-on-chip icould ibe ioverclocked ito i800 iMHz, 

iand isome ito i1000 iMHz iThere iare ireports ithe iRaspberry iPi i2 ican ibe 

isimilarly ioverclocked, iin iextreme icases, ieven ito i1500 iMHz i(discarding 

iall isafety ifeatures iand iover-voltage ilimitations). iIn ithe iRaspbian iLinux 

idistro ithe ioverclocking ioptions ion iboot ican ibe idone iby ia isoftware 

icommand irunning i"sudo iraspi-config" iwithout ivoiding ithe iwarranty.[30]
 

iIn ithose icases ithe iPi iautomatically ishuts ithe ioverclocking idown iif ithe 

ichip itemperature ireaches i85 i°C i(185 i°F), ibut iit iis ipossible ito ioverride 

iautomatic iover-voltage iand ioverclocking isettings i(voiding ithe 

https://en.wikipedia.org/wiki/FLOPS
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-eLinux-perf-25
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-eLinux-perf-25
https://en.wikipedia.org/wiki/Central_processing_unit
https://en.wikipedia.org/wiki/Pentium_II
https://en.wikipedia.org/wiki/Gpixel
https://en.wikipedia.org/wiki/Texel_(graphics)
https://en.wikipedia.org/wiki/FLOPS
https://en.wikipedia.org/wiki/Xbox_(console)
https://en.wikipedia.org/wiki/ARM_Cortex-A7
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-27
https://en.wikipedia.org/wiki/ARM_Cortex-A53
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-:0-28
https://en.wikipedia.org/wiki/Thread_(computing)
https://en.wikipedia.org/wiki/Instruction_set
https://en.wikipedia.org/wiki/Parallel_computing
https://en.wikipedia.org/wiki/System_on_a_chip
https://en.wikipedia.org/wiki/Overclocking
https://en.wikipedia.org/wiki/Raspberry_Pi#Software
https://en.wikipedia.org/wiki/Linux_distro
https://en.wikipedia.org/wiki/Linux_distro
https://en.wikipedia.org/wiki/Booting
https://en.wikipedia.org/wiki/Raspberry_Pi#cite_note-Turbo_mode-30
https://en.wikipedia.org/wiki/Temperature
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iwarranty); ian iappropriately isized iheat isink iis ineeded ito iprotect ithe 

ichip ifrom iserious ioverheating. 

 Newer iversions iof ithe ifirmware icontain ithe ioption ito ichoose ibetween 

ifive ioverclock i("turbo") ipresets ithat iwhen iused, iattempt ito imaximise 

ithe iperformance iof ithe iSoC iwithout iimpairing ithe ilifetime iof ithe iboard. 

iThis iis idone iby imonitoring ithe icore itemperature iof ithe ichip iand ithe 

iCPU iload, iand idynamically iadjusting iclock ispeeds iand ithe icore 

ivoltage. iWhen ithe idemand iis ilow ion ithe iCPU ior iit iis irunning itoo ihot ithe 

iperformance iis ithrottled, ibut iif ithe iCPU ihas imuch ito ido iand ithe ichip's 

itemperature iis iacceptable, iperformance iis itemporarily iincreased iwith 

iclock ispeeds iof iup ito i1 iGHz, idepending ion ithe iindividual iboard iand ion 

iwhich iof ithe iturbo isettings iis iused. 

 

4.2 iDC iMOTOR: 

A iDC imotor iis iany iof ia iclass iof irotary ielectrical imachines ithat iconverts idirect 

icurrent ielectrical ienergy iinto imechanical ienergy. iThe imost icommon itypes 

irely ion ithe iforces iproduced iby imagnetic ifields. iNearly iall itypes iof iDC imotors 

ihave isome iinternal imechanism, ieither ielectromechanical ior ielectronic, ito 

iperiodically ichange ithe idirection iof icurrent iflow iin ipart iof ithe imotor. 

DC imotors iwere ithe ifirst itype iwidely iused, isince ithey icould ibe ipowered ifrom 

iexisting idirect-current ilighting ipower idistribution isystems. iA iDC imotor's 

ispeed ican ibe icontrolled iover ia iwide irange, iusing ieither ia ivariable isupply 

ivoltage ior iby ichanging ithe istrength iof icurrent iin iits ifield iwindings. iSmall iDC 

imotors iare iused iin itools, itoys, iand iappliances. iThe iuniversal imotor ican 

ioperate ion idirect icurrent ibut iis ia ilightweight ibrushed imotor iused ifor iportable 

https://en.wikipedia.org/wiki/Heat_sink
https://en.wikipedia.org/wiki/Overheating_(electricity)
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Load_(computing)
https://en.wikipedia.org/wiki/Clock_rate
https://en.wikipedia.org/wiki/CPU_core_voltage
https://en.wikipedia.org/wiki/CPU_core_voltage
https://en.wikipedia.org/wiki/Throttling_process_(computing)
https://en.wikipedia.org/wiki/Universal_motor
https://en.wikipedia.org/wiki/Brush_(electric)
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ipower itools iand iappliances. iLarger iDC imotors iare iused iin ipropulsion iof 

ielectric ivehicles, ielevator iand ihoists, ior iin idrives ifor isteel irolling imills. iThe 

iadvent iof ipower ielectronics ihas imade ireplacement iof iDC imotors iwith iAC 

imotors ipossible iin imany iapplications. 

WORKING: 

The iDC imotor iis ia imachine ithat itransforms ielectric ienergy iinto imechanical 

ienergy iin iform iof irotation. iIts imovement iis iproduced iby ithe iphysical ibehavior 

iof ielectromagnetism. iDC imotors ihave iinductors iinside, iwhich iproduce ithe 

imagnetic ifield iused ito igenerate imovement. iBut ihow idoes ithis imagnetic ifield 

ichanges iif iDC icurrent iis ibeing iused 

 

An ielectromagnet, iwhich iis ia ipiece iof iiron iwrapped iwith ia iwire icoil ithat ihas 

ivoltage iapplied iin iits iterminals. iIf itwo ifixed imagnets iare iadded iin iboth isides iof 

ithis ielectromagnet, ithe irepulsive iand iattractive iforces iwill iproduce ia itorque. 

 

Then, ithere iare itwo iproblems ito isolve: ifeeding ithe icurrent ito ithe irotating 

ielectromagnet iwithout ithe iwires igetting itwisted, iand ichanging ithe idirection iof 

https://en.wikipedia.org/wiki/AC_motors
https://en.wikipedia.org/wiki/AC_motors
https://community.nxp.com/servlet/JiveServlet/showImage/102-1067-6-2268/Electromagnet.jpg
https://community.nxp.com/servlet/JiveServlet/showImage/102-1067-6-2269/motor_revolution.JPG
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ithe icurrent iat ithe iappropriate itime. iBoth iof ithese iproblems iare isolved iusing 

itwo idevices: ia isplit-ring icommutator, iand ia ipair iof ibrushes. 

 

As iit ican ibe iseen, ithe icommutator ihas itwo isegments iwhich iare iconnected ito 

ieach iterminal iof ithe ielectromagnet, ibesides ithe itwo iarrows iare ithe ibrushes 

iwhich iapply ielectric icurrent ito ithe irotary ielectromagnet. iIn ireal iDC imotors iit 

ican ibe ifound ithree islots iinstead iof itwo iand itwo ibrushes. 

 

This iway, ias ithe ielectromagnet iis imoving iits ipolarity iis ichanging iand ithe ishaft 

imay ikeep irotating. iEven iif iit iis isimple iand isounds ithat iit iwill iwork igreat ithere 

iare isome iissues iwhich imake ithese imotors ienergy iinefficient iand 

imechanically iunstable, ithe iprincipal iproblem iis idue ito ithe itiming ibetween 

ieach ipolarity iinversion. 

https://community.nxp.com/servlet/JiveServlet/showImage/102-1067-6-2271/TwoPole_motor.JPG
https://community.nxp.com/servlet/JiveServlet/showImage/102-1067-6-2272/dc-motor-tear-down.JPG
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Since ipolarity iin ithe ielectromagnet iis ichanged imechanically, iat isome 

ivelocities ipolarity iis ichanging itoo isoon, iwhich iresult iin ireverse iimpulses iand 

isometimes iin ichanging itoo ilate, igenerating iinstantaneous i“stops” iin irotation. 

iWhatever ithe icase, ithese iissues iproduce icurrent ipeaks iand imechanical 

iinstability. 
 i 

CONTROL iOF iDC iMOTOR: 

 

DC imotors ihave ionly itwo iterminals. iIf iyou iapply ia ivoltage ito ithese iterminals 

ithe imotor iwill irun, iif iyou iinvert ithe iterminals iposition ithe imotor iwill ichange iits 

idirection. iIf ithe imotor iis irunning iand iyou isuddenly idisconnect iboth iterminals 

ithe imotor iwill ikeep irotating ibut islowing idown iuntil istopping. iFinally iif ithe 

imotor iis irunning iand iyou isuddenly ishort-circuit iboth iterminals ithe imotor iwill 

istop. 

So ithere iis inot ia ithird iwire ito icontrol ia iDC imotor, ibut iknowing ithe iprevious 

ibehaviors iit ican ibe idesigned ia iway ito icontrol iit, iand ithe isolution iis ian iH-

bridge. 

 

Look iat ithe ilast ievolution iof ithe iDC iMotor iabove, iyou ican iobserve ithat ithere 

iare ifour igates iand ia imotor iconnected ibetween ithem. iThis iis ithe isimplest iH-

bridge, iwhere ithe ifour igates irepresent ifor itransistors. iBy imanipulating ithese 

igates iand iconnecting ithe iupper iand ilower iterminals ito ia ivoltage isupply, iyou 

ican icontrol ithe imotor iin iall ithe ibehaviors ias ibelow. 

https://community.nxp.com/servlet/JiveServlet/showImage/102-1067-6-2273/motor_switching.JPG
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Main iTypes iof iDC iMotors 

Understanding ithe idifferent itypes iof iDC imotors iwill ialso ihelp iyou iunderstand 

ihow ithey’re iused ifor idifferent iapplications, iand iwhich itype imay iapply ito iyour 

iapplication. 

There iare i4 imain itypes iof iDC imotors: 

 

1. iPermanent iMagnet iDC iMotors: 

 

The ipermanent imagnet imotor iuses ia ipermanent imagnet ito icreate ifield iflux. 

iThis itype iof iDC imotor iprovides igreat istarting itorque iand ihas igood ispeed 

iregulation, ibut itorque iis ilimited iso ithey iare itypically ifound ion ilow ihorsepower 

iapplications. 

 

2. iSeries iDC iMotors: 

 

In ia iseries iDC imotor, ithe ifield iis iwound iwith ia ifew iturns iof ia ilarge iwire icarrying 

ithe ifull iarmature icurrent. iTypically, iseries iDC imotors icreate ia ilarge iamount iof 

istarting itorque ibut icannot iregulate ispeed iand ican ieven ibe idamaged iby 

https://community.nxp.com/servlet/JiveServlet/showImage/102-1067-6-2274/Hbridge_dc_motor.JPG
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irunning iwith ino iload. iThese ilimitations imean ithat ithey iare inot ia igood ioption 

ifor ivariable ispeed idrive iapplications. 

 

3. iShunt iDC iMotors: 

 

In ishunt iDC imotors ithe ifield iis iconnected iin iparallel i(shunt) iwith ithe iarmature 

iwindings. iThese imotors ioffer igreat ispeed iregulation idue ito ithe ifact ithat ithe 

ishunt ifield ican ibe iexcited iseparately ifrom ithe iarmature iwindings, iwhich ialso 

ioffers isimplified ireversing icontrols. 

 

4. iCompound iDC iMotors: 

 

Compound iDC imotors, ilike ishunt iDC imotors, ihave ia iseparately iexcited ishunt 

ifield. iCompound iDC imotors ihave igood istarting itorque ibut imay iexperience 

icontrol iproblems iin ivariable ispeed idrive iapplications. 

 

4.3 iSOUND iSENSOR: 

The isound isensor iis ione itype iof imodule iused ito inotice ithe isound. iGenerally, 

ithis imodule iis iused ito idetect ithe iintensity iof isound. iThe iapplications iof ithis 

imodule imainly iinclude iswitch, isecurity, ias iwell ias imonitoring. iThe iaccuracy 

iof ithis isensor ican ibe ichanged ifor ithe iease iof iusage. 

This isensor iemploys ia imicrophone ito iprovide iinput ito ibuffer, ipeak idetector 

iand ian iamplifier. iThis isensor inotices ia isound i& iprocesses ian io/p ivoltage 

isignal ito ia imicrocontroller. iAfter ithat, iit iexecutes irequired iprocessing. 

https://www.elprocus.com/map-sensor-working-and-its-applications/
https://www.elprocus.com/wireless-monitoring-hardware-for-insightcm-by-national-instruments/
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This isensor iis icapable ito idetermine inoise ilevels iwithin iDB’s ior idecibels iat i3 

ikHz i6 ikHz ifrequencies iapproximately iwherever ithe ihuman iear iis isensitive. iIn 

ismartphones, ithere iis ian iandroid iapplication inamely idecibel imeter iused ito 

imeasure ithe isound ilevel. 

Working iPrinciple: 

 

The iworking iprinciple iof ithis isensor iis irelated ito ihuman iears. iBecause ihuman 

ieye iincludes ia idiaphragm iand ithe imain ifunction iof ithis idiaphragm iis, iit iuses 

ithe ivibrations iand ichanges iinto isignals. iWhereas iin ithis isensor, iit iuses ia 

imicrophone iand ithe imain ifunction iof ithis iis, iit iuses ithe ivibrations iand 

ichanges iinto icurrent iotherwise ivoltage. 

Generally, iit iincludes ia idiaphragm iwhich iis idesigned iwith imagnets ithat iare 

itwisted iwith imetal iwire. iWhen isound isignals ihit ithe idiaphragm, ithen imagnets 

iwithin ithe isensor ivibrates i& isimultaneously icurrent ican ibe istimulated ifrom 

ithe icoils. 

Features: 

The ifeatures iof ithe isound isensor iinclude ithe ifollowing 

 These isensors iare ivery isimple ito iuse 

 It igives ianalog io/p isignal 

 Simply iincorporates iusing ilogic imodules ion ithe iinput iarea 

Specifications 

The ispecifications iof ithe isound isensor iinclude ithe ifollowing 

 The irange iof ioperating ivoltage iis i3.⅗ iV 

https://www.elprocus.com/diaphragm-pump-types-and-applications/
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 The ioperating icurrent iis i4~5 imA 

 The ivoltage igain i26 idB i((V=6V, if=1kHz) 

 The isensitivity iof ithe imicrophone i(1kHz) iis i52 ito i48 idB 

 The iimpedance iof ithe imicrophone iis i2.2k iOhm 

 The ifrequency iof im imicrophone iis16 ito i20 ikHz 

 The isignal ito inoise iratio iis i54 idB 

 

Applications:  

 

The iapplications iof ithe isound isensor iinclude ithe ifollowing. 

This isensor ican ibe iused ito ibuild ivarious ielectronic iprojects iwith ithe ihelp iof ian 

iArduino iboard. iFor iinstance, ithis iproject iuses ia igrove isensor, iwhich 

ifundamentally igives iyour iArduino’s iears. iIn ithis iproject, ia imicrophone ican ibe 

iattached ito ian ianalog ipin iof ithe iboard. iThis ican ibe iused ito inotice ithe inoise 

ilevel iwithin ithe inearby isurroundings. 

The igrove isensors isupport iplatforms ilike iArduino, iRaspberry iPi, iBeagleBone 

iWio, iand iLinkIt iONE. iThis isensor iplays ian iessential irole iwhile iactivating ithe 

ilight iin iyour ioffice ior ihouse iby idetecting ia iprecise iwhistle ior iclap isound. 

 

https://www.elprocus.com/build-simple-electronic-projects-using-breadboard/
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4.4 iL293D iMOTOR iDRIVER: 

L293D iis ia idual iH-bridge imotor idriver iintegrated icircuit i(IC). iMotor idrivers iact 

ias icurrent iamplifiers isince ithey itake ia ilow-current icontrol isignal iand iprovide ia 

ihigher-current isignal. iThis ihigher icurrent isignal iis iused ito idrive ithe imotors. 

 

L293D icontains itwo iinbuilt iH-bridge idriver icircuits. iIn iits icommon imode iof 

ioperation, itwo iDC imotors ican ibe idriven isimultaneously, iboth iin iforward iand 

ireverse idirection. iThe imotor ioperations iof itwo imotors ican ibe icontrolled iby 

iinput ilogic iat ipins i2 i& i7 iand i10 i& i15. iInput ilogic i00 ior i11 iwill istop ithe 

icorresponding imotor. iLogic i01 iand i10 iwill irotate iit iin iclockwise iand 

ianticlockwise idirections, irespectively. 

 

Enable ipins i1 iand i9 i(corresponding ito ithe itwo imotors) imust ibe ihigh ifor 

imotors ito istart ioperating. iWhen ian ienable iinput iis ihigh, ithe iassociated idriver 

http://www.engineersgarage.com/electronic-circuits/h-bridge-motor-control
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igets ienabled. iAs ia iresult, ithe ioutputs ibecome iactive iand iwork iin iphase iwith 

itheir iinputs. iSimilarly, iwhen ithe ienable iinput iis ilow, ithat idriver iis idisabled, iand 

itheir ioutputs iare ioff iand iin ithe ihigh-impedance istate. 

 

 

 

 

 

 

PIN iDIAGRAM: 
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Common i iDC igear ihead imotors ineed icurrent iabove i250mA. iThere iare imany 

iintegrated icircuits ilike iATmega16 iMicrocontroller, i555 itimer iIC. iBut, iIC i74 

iseries icannot isupply ithis iamount iof icurrent. iWhen ithe imotor iis idirectly 

iconnected ito ithe io/p iof ithe iabove iICs ithen, ithey imight idamage. iTo iovercome 

ithis iproblem, ia imotor icontrol icircuit iis irequired, iwhich ican iact ias ia ibridge 

ibetween ithe iabove imotors iand iICs i(integrated icircuits). iThere iare ivarious 

iways iof imaking iH-bridge imotor icontrol icircuit isuch ias iusing itransistor, irelays 

iand iusing iL293D/L298. 

H-Bridge iCircuit: 

A iH ibridge iis ian ielectronic icircuit ithat iallows ia ivoltage ito ibe iapplied iacross ia 

iload iin iany idirection. iH-bridge icircuits iare ifrequently iused iin irobotics iand 

imany iother iapplications ito iallow iDC imotors ito irun iforward i& ibackward. 

iThese imotor icontrol icircuits iare imostly iused iin idifferent iconverters ilike iDC-

DC, iDC-AC, iAC-AC iconverters iand imany iother itypes iof ipower ielectronic 

iconverters. iIn ispecific, ia ibipolar istepper imotor iis ialways idriven iby ia imotor 

icontroller ihaving itwo iH-bridges 

https://www.elprocus.com/8051-microcontroller-architecture-and-applications/
https://www.elprocus.com/555-timer-circuits-for-engineering-students/
https://www.elprocus.com/different-types-of-integrated-circuits/
https://www.elprocus.com/power-electronic-converters/
https://www.elprocus.com/power-electronic-converters/
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A iH-bridge iis ifabricated iwith ifour iswitches ilike iS1, iS2, iS3 iand iS4. iWhen ithe 

iS1 iand iS4 iswitches iare iclosed, ithen ia i+ve ivoltage iwill ibe iapplied iacross ithe 

imotor. iBy iopening ithe iswitches iS1 iand iS4 iand iclosing ithe iswitches iS2 iand 

iS3, ithis ivoltage iis iinverted, iallowing iinvert ioperation iof ithe imotor. 

 

 

Generally, ithe iH-bridge imotor idriver icircuit iis iused ito ireverse ithe idirection iof 

ithe imotor iand ialso ito ibreak ithe imotor. iWhen ithe imotor icomes ito ia isudden 

istop, ias ithe iterminals iof ithe imotor iare ishorted. iOr ilet ithe imotor irun ifree ito ia 

istop, iwhen ithe imotor iis idetached ifrom ithe icircuit. iThe itable ibelow igives ithe 

idifferent ioperations iwith ithe ifour iswitches icorresponding ito ithe iabove icircuit. I 

 

 

https://www.elprocus.com/switches-types-working/
https://www.elprocus.com/wp-content/uploads/2015/03/H-Bridge-Circuit.jpg
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L293D iMOTOR iDRIVER: 

 

L293D iMotor iDriver Iic: 

L293D iIC i iis ia itypical iMotor iDriver iIC iwhich iallows ithe iDC imotor ito idrive ion 

iany idirection. iThis iIC iconsists iof i i16-pins iwhich iare iused ito icontrol ia iset iof 

itwo iDC imotors iinstantaneously iin iany idirection. iIt imeans, iby iusing ia iL293D 

iIC iwe ican icontrol itwo iDC imotors. iAs iwell, ithis iIC ican idrive ismall iand iquiet ibig 

imotors. 

This iL293D iIC iworks ion ithe ibasic iprinciple iof iH-bridge, ithis imotor icontrol 

icircuit iallows ithe ivoltage ito ibe iflowing iin iany idirection. iAs iwe iknow ithat ithe 

ivoltage imust ibe ichange ithe idirection iof ibeing iable ito irotate ithe iDC imotor iin 

iboth ithe idirections. iHence, iH-bridge icircuit iusing iL293D iICs iare iperfect ifor 

idriving ia imotor. iSingle iL293D iIC iconsists iof itwo iH-bridge icircuits iinside iwhich 

ican irotate itwo iDC imotors iseparately. iGenerally, ithese icircuits iare iused iin 

irobotics idue ito iits isize ifor icontrolling iDC imotors. 

 

https://www.elprocus.com/dc-motor-basics-types-application/
https://www.elprocus.com/what-are-the-best-ways-to-control-the-speed-of-dc-motor/
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4.5 iPI iCAMERA: 

The iRaspberry iPi iCamera iModule iis ia i5MP iCMOS icamera iwith ia ifixed ifocus 

ilens ithat iis icapable iof icapturing istill iimages ias iwell ias ihigh idefinition ivideo. 

iStills iare icaptured iat ia iresolution iof i2592 ix i1944, iwhile ivideo iis isupported iat 

i1080p iat i30 iFPS, i720p iat i60 iFPS iand i640x480 iat i60 ior i90 iFPS.The icamera 

iis isupported iin ithe ilatest iversion iof iRaspbian, iRaspberry iPi's ipreferred 

ioperating isystem. 

FEATURES: 

 1.4 iµm iX i1.4 iµm ipixel iwith iOmniBSI itechnology ifor ihigh iperformance i(high 

isensitivity, ilow icrosstalk, ilow inoise) 

 Optical isize iof i1/4" 

 Automatic iimage icontrol ifunctions: 

 Automatic iexposure icontrol i(AEC) 

 Automatic iwhite ibalance i(AWB) 

 Automatic iband ifilter i(ABF) 

 Automatic i50/60 iHz iluminance idetection 

 Automatic iblack ilevel icalibration i(ABLC) 

 Programmable icontrols ifor iframe irate i, iAEC/AGC i16-zone 

isize/position/weight icontrol, imirror iand iflip, icropping, iwindowing, iand 

ipanning 

 Digital ivideo iport i(DVP) iparallel ioutput iinterface 

 32 ibytes iof iembedded ione-time iprogrammable i(OTP) imemory 
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4.6 iMETAL iSENSOR: 

A iMetal iSensor iis ian ielectronic iinstrument iwhich idetects ithe ipresence iof 

imetal inearby. iMetal idetectors iare iuseful ifor ifinding imetal iinclusions ihidden 

iwithin iobjects, ior imetal iobjects iburied iunderground. iThey ioften iconsist iof ia 

ihandheld iunit iwith ia isensor iprobe iwhich ican ibe iswept iover ithe iground ior 

iother iobjects. iIf ithe isensor icomes inear ia ipiece iof imetal ithis iis iindicated iby ia 

ichanging itone iin iearphones, ior ia ineedle imoving ion ian iindicator. iUsually ithe 

idevice igives isome iindication iof idistance; ithe icloser ithe imetal iis, ithe ihigher 

ithe itone iin ithe iearphone ior ithe ihigher ithe ineedle igoes. iAnother icommon itype 

iare istationary i"walk ithrough" imetal idetectors iused ifor isecurity iscreening iat 

iaccess ipoints iin iprisons, icourthouses, iand iairports ito idetect iconcealed imetal 

iweapons ion ia iperson's ibody. iThe isimplest iform iof ia imetal idetector iconsists 

iof ian ioscillator iproducing ian ialternating icurrent ithat ipasses ithrough ia icoil 

iproducing ian ialternatingmagnetic ifield. iIf ia ipiece iof ielectrically iconductive 
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imetal iis iclose ito ithe icoil, ieddy icurrents iwill ibe iinduced iin ithe imetal, iand ithis 

iproduces ia imagnetic ifield iof iits iown. iIf ianother icoil iis iused ito imeasure ithe 

imagnetic ifield i(acting ias ia imagnetometer), ithe ichange iin ithe imagnetic ifield 

idue ito ithe imetallic iobject ican ibe idetected. iThe ifirst iindustrial imetal idetectors 

iwere ideveloped iin ithe i1960s iand iwere iused iextensively ifor imineral 

iprospecting iand iother iindustrial iapplications. iUses iinclude ide-mining i(the 

idetection iof iland imines), ithe idetection iof iweapons isuch ias iknives iand iguns 

i(especially iin iairport isecurity), igeophysical iprospecting, iarchaeology iand 

itreasure ihunting. iMetal idetectors iare ialso iused ito idetect iforeign ibodies iin 

ifood, iand iin ithe iconstruction iindustry ito idetect isteel ireinforcing ibars iin 

iconcrete iand ipipes iand iwires iburied iin iwalls iand ifloors. 

 

FEATURES: 

 Coil itechnology 

 Coil isize 

 Target iidentification 

 Tone iid 

 Low ibattery iindicator 

 Multiple imodes 

 

APPLICATIONS: i 

 

 Widely iused iin imachinery 

 Chemicals 

 Paper 

 Light iindustry ifor ispacing 
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 Positioning 

 Detection 

 Counting 

 Guns 

 Other isensing iapplication 

 

Simple iMetal iDetector iCircuit: 

 

The imain icomponents ia isimple imetal idetector icircuit iare iLC icircuit, iproximity 

isensor iand ithe ibuzzer. iThe iLC icircuit iis inothing ibut iinductor iand icapacitor, 

iwhich iare iconnected iin iparallel. iThis icircuit iactivates ithe iproximity isensor 

iwhen iit isenses iany imetal iclose ito iit. iThis isensor iglow ithe iLED iand imakes ia 

ibuzzer. 

 

Metal iDetector iCircuit: 

https://www.elprocus.com/major-electronic-components/
https://www.elprocus.com/wp-content/uploads/2015/01/Metal-Detector-Circuit.jpg
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When ithe iLC icircuit ihas iany iresonating ifrequency ifrom iany imetal iwhich iis 

iclose ito iit, ithe ielectric ifield iwill ibe icreated, ithat iwill ilead ito iinduce icurrent iin ithe 

icoil iand ichange ithe isignal iin ithe iflow iof ithe isignal ithrough ithe icoil. 

A iVariable iresistor iis iused ito ichange ithe ivalue iof ithe isensor, iwhich iis iequal ito 

ithe iLC icircuit. iWhen ithe imetal iis idetected, ithe icircuit iwill ihave ichanged 

isignal. iThis ichanged isignal iwill ibe igiven ito ithe iproximity idetector, iwhich iwill 

idetect ithe ichange iin ithe isignal iand ireact iaccordingly. iWhen ithe imetal iis 

idetected iby ithe icoil, ithe io/p iof ithe isensor iwill ibe iof i1mA. iWhen ithe icoil iis inear 

ito ithe imetal, ithen ithe io/p iof ithe isensor iwill ibe iaround i10mA. 

When ithe io/p ipin iis ihigh, ithe iR3 iresistor iwill iprovide ipositive ivoltage ito 

itransistor ithe iQ1 ito iturn iON ithe iLED, iwhich iwill iglow iand igenerate ia ibuzzing 

isound. iHere, iR2 iresistor iis iused ito ilimit ithe icurrent iflow. 

This iis ithe icircuit idiagram iof ia ilow icost imetal idetector iusing ia isingle itransistor 

icircuit iand ian iold ipocket iradio. iThis iis inothing ibut ia iColpitts ioscillator iworking 

iin ithe imedium iband ifrequency iand ia iradio ituned ito ithe isame ifrequency. iFirst, 

ithe iradio iand ithe icircuit iare iplaced iclose. iThen ithe iradio iis ituned iso ithat ithere 

iis ino isound ifrom ithe iradio. iIn ithis icondition, ithe iradio iand ithe icircuit iwill ibe iin 

ithe isame ifrequency iand ithe isame ifrequencies ibeat ioff ito iproduce ino isound. 

iThis iis ithe iset iup. iWhen ithe imetal idetector icircuit iis iplaced inear ito ia imetal 

iobject ithe iinductance iof iits icoil ichanges, iand iso ido ithe ifrequency iof 

ioscillations. iNow ithe itwo ifrequency iwill ibe idifferent, ithere iwill ibe ino 

icancelling iand ithe iradio iproduces ia ihissing isound. iThis imeans ia imetal iobject 

iis idetected. 

http://www.circuitstoday.com/category/sensor-circuits
http://www.circuitstoday.com/colpitts-oscillator
http://www.circuitstoday.com/category/radio-circuits
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Applications: 

The iapplications iof imetal idetectors iare imany. iYou ican isee ithem iin iairports 

iand ianywhere ithat ineeds ia isecurity icheck ifor ientry. iOther ithan ithat; 

 You ican iuse ithis ias ia icool imini iproject ifor iengineering, ior iat ileast ifor ishowoff 

 To idetect imetal iobjects iin iconveyor ibelts. iIn ifood iprocessing iindustries iit iis 

iimportant ithat ino imetals iare iaccidentally iincluded iso ihaving ia imetal idetector 

inear ithe iconveyor ibelts iwhich icarry ithe iitems ifor ipacking iwill ido ithe ijob. 

 

4.7 iIR iSENSOR: 

An iinfrared isensor iis ian ielectronic idevice, ithat iemits iin iorder ito isense isome 

iaspects iof ithe isurroundings. iAn iIR isensor ican imeasure ithe iheat iof ian iobject 

ias iwell ias idetects ithe imotion. iThese itypes iof isensors imeasure ionly iinfrared 

iradiation, irather ithan iemitting iit ithat iis icalled ias ia ipassive iIR isensor. iUsually 

iin ithe iinfrared ispectrum, iall ithe iobjects iradiate isome iform iof ithermal 

iradiations.  

 

 

iThese itypes iof iradiations iare iinvisible ito iour ieyes, ithat ican ibe idetected iby ian 

iinfrared isensor. iThe iemitter iis isimply ian iIR iLED i(Light iEmitting iDiode) iand 

ithe idetector iis isimply ian iIR iphotodiode iwhich iis isensitive ito iIR ilight iof ithe 

isame iwavelength ias ithat iemitted iby ithe iIR iLED. iWhen iIR ilight ifalls ion ithe 

iphotodiode, ithe iresistances iand ithese ioutput ivoltages, ichange iin iproportion 

ito ithe imagnitude iof ithe iIR ilight ireceived. 

 

 

 

https://www.elprocus.com/ir-remote-control-basics-operation-application/
https://www.elprocus.com/passive-infrared-pir-sensor-with-applications/
https://www.elprocus.com/explain-different-types-leds-working-applications-engineering-students/
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IR iSENSOR: 

 

IR iSensor iCircuit iDiagram iand iWorking iPrinciple: 

An iinfrared isensor icircuit iis ione iof ithe ibasic iand ipopular isensor imodule iin ian 

ielectronic idevice. iThis isensor iis ianalogous ito ihuman’s ivisionary isenses, 

iwhich ican ibe iused ito idetect iobstacles iand iit iis ione iof ithe icommon 

iapplications iin ireal itime. iThis icircuit icomprises iof ithe ifollowing icomponents 

 LM358 iIC i2 iIR itransmitter iand ireceiver ipair 

 Resistors iof ithe irange iof ikilo iohms. 

 Variable iresistors. 

 LED i(Light iEmitting iDiode). 

 

 

 

 

 

 

 

 

https://www.elprocus.com/basic-components-used-electronics-electrical/
https://www.elprocus.com/op-amp-ics-pin-configuration-features-working/
https://www.elprocus.com/wp-content/uploads/2015/01/ir-sensor.jpg
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CIRCUIT iDIAGRAM: 

 

In ithis iproject, ithe itransmitter isection iincludes ian iIR isensor, iwhich itransmits 

icontinuous iIR irays ito ibe ireceived iby ian iIR ireceiver imodule. iAn iIR ioutput 

iterminal iof ithe ireceiver ivaries idepending iupon iits ireceiving iof iIR irays. iSince 

ithis ivariation icannot ibe ianalyzed ias isuch, itherefore ithis ioutput ican ibe ifed ito ia 

icomparator icircuit. iHere ian ioperational iamplifier i(op-amp) iof iLM i339 iis iused 

ias icomparator icircuit. 

 

 

When ithe iIR ireceiver idoes inot ireceive ia isignal, ithe ipotential iat ithe iinverting 

iinput igoes ihigher ithan ithat inon-inverting iinput iof ithe icomparator iIC i(LM339). 

iThus, ithe ioutput iof ithe icomparator igoes ilow, ibut ithe iLED idoes inot iglow. 

iWhen ithe iIR ireceiver imodule ireceives isignal ito ithe ipotential iat ithe iinverting 

iinput igoes ilow. iThus, ithe ioutput iof ithe icomparator i(LM i339) igoes ihigh iand 

ithe iLED istarts iglowing. iResistor iR1 i(100), iR2 i(10k) iand iR3 i(330) iare iused ito 

https://www.elprocus.com/op-amp-ics-pin-configuration-features-working/
https://www.elprocus.com/wp-content/uploads/2015/01/IR-sensor-circuit-diagram.jpg
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iensure ithat iminimum i10 imA icurrent ipasses ithrough ithe iIR iLED iDevices ilike 

iPhotodiode iand inormal iLEDs irespectively. iResistor iVR2 i(preset=5k) iis iused 

ito iadjust ithe ioutput iterminals. iResistor iVR1 i(preset=10k) iis iused ito iset ithe 

isensitivity iof ithe icircuit iDiagram. iRead imore iabout iIR isensors. 

Different iTypes iof iIR iSensors iand iTheir iApplications 

IR isensors iare iclassified iinto idifferent itypes idepending ion ithe iapplications. 

iSome iof ithe itypical iapplications iof idifferent itypes iof isensors iare 

The ispeed isensor iis iused ifor isynchronizing ithe ispeed iof imultiple imotors. iThe 

itemperature isensor iis iused ifor iindustrial itemperature icontrol. iPIR isensor iis 

iused ifor iautomatic idoor iopening isystem iand i iUltrasonic isensor iare iused ifor 

idistance imeasurement. 

IR iSensor iApplications 

IR isensors iare iused iin ivarious iSensor ibased iprojects iand ialso iin ivarious 

ielectronic idevices iwhich imeasures ithe itemperature ithat iare idiscussed iin ithe 

ibelow. 

Radiation iThermometers 

IR isensors iare iused iin iradiation ithermometers ito imeasure ithe itemperature 

idepend iupon ithe itemperature iand ithe imaterial iof ithe iobject iand ithese 

ithermometers ihave isome iof ithe ifollowing ifeatures 

 Measurement iwithout idirect icontact iwith ithe iobject 

 Faster iresponse 

 Easy ipattern imeasurements 

 

https://www.elprocus.com/types-of-sensors-with-circuits/
https://www.elprocus.com/temperature-sensors-applications/
https://www.elprocus.com/pir-sensor-basics-applications/
https://www.elprocus.com/motion-detector-circuit-with-working-description-and-its-applications/
https://www.elprocus.com/sensor-based-electronics-projects/
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Flame iMonitors: 

These itypes iof idevices iare iused ifor idetecting ithe ilight iemitted ifrom ithe iflames 

iand ito imonitor ihow ithe iflames iare iburning. iThe iLight iemitted ifrom iflames 

iextend ifrom iUV ito iIR iregion itypes. iPbS, iPbSe, iTwo-color idetector, ipyro 

ielectric idetector iare isome iof ithe icommonly iemployed idetector iused iin iflame 

imonitors. 

Moisture iAnalyzers: 

Moisture ianalyzers iuse iwavelengths iwhich iare iabsorbed iby ithe imoisture iin 

ithe iIR iregion. iObjects iare iirradiated iwith ilight ihaving ithese iwavelengths i(1.1 

iµm, i1.4 iµm, i1.9 iµm, iand i2.7µm) iand ialso iwith ireference iwavelengths. iThe 

iLights ireflected ifrom ithe iobjects idepend iupon ithe imoisture icontent iand iis 

idetected iby ianalyzer ito imeasure imoisture i(ratio iof ireflected ilight iat ithese 

iwavelengths ito ithe ireflected ilight iat ireference iwavelength). iIn iGaAs iPIN 

iphotodiodes, iPbs iphotoconductive idetectors iare iemployed iin imoisture 

ianalyzer icircuits. 

Gas iAnalyzers: 

IR isensors iare iused iin igas ianalyzers iwhich iuse iabsorption icharacteristics iof 

igases iin ithe iIR iregion. iTwo itypes iof imethods iare iused ito imeasure ithe idensity 

iof igas isuch ias idispersive iand inon-dispersive. 

GAS iANALIZER: 
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Dispersive: iAn iEmitted ilight iis ispectroscopically idivided iand itheir iabsorption 

icharacteristics iare iused ito ianalyze ithe igas iingredients iand ithe isample 

iquantity. 

Non idispersive: iIt iis imost icommonly iused imethod iand iit iuses iabsorption 

icharacteristics iwithout idividing ithe iemitted ilight. iNon idispersive itypes iuse 

idiscrete ioptical iband ipass ifilters, isimilar ito isunglasses ithat iare iused ifor ieye  

iprotection ito ifilter iout iunwanted iUV iradiation. 

This itype iof iconfiguration iis icommonly ireferred ito ias inon-dispersive iinfrared 

i(NDIR) itechnology. iThis itype iof ianalyzer iis iused ifor icarbonated idrinks, 

iwhereas inon idispersive ianalyzer iis iused iin imost iof ithe icommercial iIR 

iinstruments, ifor ian iautomobile iexhaust igas ifuel ileakage. 

IR iIMAGING iDEVICES: 

IR iimage idevice iis ione iof ithe imajor iapplications iof iIR iwaves, iprimarily iby 

ivirtue iof iits iproperty ithat iis inot ivisible. iIt iis iused ifor ithermal iimagers, inight 

ivision idevices, ietc. 

https://www.elprocus.com/wp-content/uploads/2015/01/gas-analizer.jpg
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IR iIMAGING iDEVICES 

For iexamples iWater, irocks, isoil, ivegetation, ian iatmosphere, iand ihuman 

itissue iall ifeatures iemit iIR iradiation. iThe iThermal iinfrared idetectors imeasure 

ithese iradiations iin iIR irange iand imap ithe ispatial itemperature idistributions iof 

ithe iobject/area ion ian iimage. iThermal iimagers iusually icomposed iof ia iSb 

i(indium iantimonite), iGd iHg i(mercury-doped igermanium), iHg iCd iTe 

i(mercury-cadmium-telluride) isensors. 

An ielectronic idetector iis icooled ito ilow itemperatures iusing iliquid ihelium ior 

iliquid initrogen. i iThen ithe iCooling ithe idetectors iensures ithat ithe iradiant 

ienergy i(photons) irecorded iby ithe idetectors icomes ifrom ithe iterrain iand inot 

ifrom ithe iambient itemperature iof iobjects iwithin ithe iscanner iitself ian iIR 

iimaging ielectronic idevice. 

Thus, ithis iis iall iabout iIR isensor icircuit iwith iworking iand iapplications. iThese 

isensors iare iused iin imany isensors ibased ielectronics iprojects. 

https://www.elprocus.com/latest-electronics-projects-ideas/
https://www.elprocus.com/wp-content/uploads/2015/01/ir-sensor-devices.jpg
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SOFTWARE iDESCRIPTIONS 

4.8  iPYTHON: 

 i i i i i i i i i i iPython i i i iis ian iinterpreted, ihigh-level, igeneral-purpose iprogramming 

ilanguage. iCreated iby iGuido ivan iRossum iand ifirst ireleased iin i1991, iPython 

ihas ia idesign iphilosophy ithat iemphasizes icode ireadability, inotably iusing 

isignificant iwhitespace. iIt iprovides iconstructs ithat ienable iclear iprogramming 

ion iboth ismall iand ilarge iscales. iVan iRossum iled ithe ilanguage icommunity 

iuntil istepping idown ias ileader iin iJuly i2018. i 

Python ifeatures ia idynamic itype isystem iand iautomatic imemory imanagement. 

iIt isupports imultiple iprogramming iparadigms, iincluding iobject-oriented, 

iimperative, ifunctional iand iprocedural, iand ihas ia ilarge iand icomprehensive 

istandard ilibrary. i
 

 

Python iinterpreters iare iavailable ifor imany ioperating isystems. iPython, ithe 

ireference iimplementation iof iPython, iis isource isoftware iand ihas ia 

icommunity-based idevelopment imodel, ias ido inearly iall iof iPython's iother 

iimplementations. iPython iand iPython iare imanaged iby ithe inon-profit iPython 

iSoftware iFoundation. 

Statements iand icontrol iflow: 

 he iif  istatement, iwhich iconditionally iexecutes ia iblock iof icode, ialong iwith 

ielse  iand ielif  i(a icontraction iof ielse-if). 

 The ifor  istatement, iwhich iiterates iover ian iiterable iobject, icapturing ieach 

ielement ito ia ilocal ivariable ifor iuse iby ithe iattached iblock. 

https://en.wikipedia.org/wiki/Interpreted_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Code_readability
https://en.wikipedia.org/wiki/Significant_whitespace
https://en.wikipedia.org/wiki/Dynamic_type
https://en.wikipedia.org/wiki/Memory_management
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Imperative_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Procedural_programming
https://en.wikipedia.org/wiki/Standard_library
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/CPython
https://en.wikipedia.org/wiki/Reference_implementation
https://en.wikipedia.org/wiki/Python_Software_Foundation
https://en.wikipedia.org/wiki/Python_Software_Foundation
https://en.wikipedia.org/wiki/If-then-else
https://en.wikipedia.org/wiki/Foreach#Python
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 The iwhile  istatement, iwhich iexecutes ia iblock iof icode ias ilong ias iits 

icondition iis itrue. 

 The itry istatement, iwhich iallows iexceptions iraised iin iits iattached icode 

iblock ito ibe icaught iand ihandled iby iexcept  iclauses; iit ialso iensures ithat 

iclean-up icode iin ia ifinally  iblock iwill ialways ibe irun iregardless iof ihow ithe 

iblock iexits. 

 The iraise istatement iused ito iraise ia ispecified iexception ior ire-raise ia 

icaught iexception. 

 The iclass  istatement, iwhich iexecutes ia iblock iof icode iand iattaches iits ilocal 

inamespace ito ia iclass, ifor iuse iin iobject-oriented iprogramming. 

 The idef  istatement, iwhich idefines ia ifunction ior imethod. 

 The iwith  istatement, ifrom iPython i2.5 ireleased ion iSeptember i2006, iwhich 

iencloses ia icode iblock iwithin ia icontext imanager i(for iexample, iacquiring ia 

ilock ibefore ithe iblock iof icode iis irun iand ireleasing ithe ilock iafterwards, ior 

iopening ia ifile iand ithen iclosing iit), iallowing iResource iAcquisition iIs 

iInitialization i(RAII)-like ibehavior iand ireplaces ia icommon itry/finally iidiom. 

Expressions: 

Some iPython iexpressions iare isimilar ito ilanguages isuch ias iC iand iJava, iwhile 

isome iare inot: 

 Addition, isubtraction, iand imultiplication iare ithe isame, ibut ithe ibehavior iof 

idivision idiffers. iThere iare itwo itypes iof idivisions iin iPython. iThey iare ifloor 

idivision iand iinteger idivision. iPython ialso iadded ithe i**  ioperator ifor 

iexponentiation. 

 From iPython i3.5, ithe inew i@  iinfix ioperator iwas iintroduced. iIt iis iintended ito 

ibe iused iby ilibraries isuch ias iNumPy ifor imatrix imultiplication. 

https://en.wikipedia.org/wiki/While_loop#Python
https://en.wikipedia.org/wiki/Exception_handling_syntax#Python
https://en.wikipedia.org/wiki/Class_(computer_science)
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Function_(computing)
https://en.wikipedia.org/wiki/Method_(computing)
https://en.wikipedia.org/wiki/Lock_(computer_science)
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Resource_Acquisition_Is_Initialization
https://en.wikipedia.org/wiki/Resource_Acquisition_Is_Initialization
https://en.wikipedia.org/wiki/Expression_(computer_science)
https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Matrix_multiplication
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 In iPython, i==  icompares iby ivalue, iversus iJava, iwhich icompares inumeric 

iby ivalue iand iobjects iby ireference. i(Value icomparisons iin iJava ion iobjects 

ican ibe iperformed iwith ithe iequals()  imethod.) iPython's iis  ioperator imay ibe 

iused ito icompare iobject iidentities i(comparison iby ireference). iIn iPython, 

icomparisons imay ibe ichained, ifor iexample ia i<= ib i<= ic. 

 Python iuses ithe iwords iand, ior, inot  ifor iits iBoolean ioperators irather ithan 

ithe isymbolic i&&, i||, i!  iused iin iJava iand iC. 

 Python ihas ia itype iof iexpression itermed ia ilist icomprehension. iPython i2.4 

iextended ilist icomprehensions iinto ia imore igeneral iexpression itermed ia 

igenerator iexpression. i 

 Anonymous ifunctions iare iimplemented iusing ilambda iexpressions; 

ihowever, ithese iare ilimited iin ithat ithe ibody ican ionly ibe ione iexpression. 

 Conditional iexpressions iin iPython iare iwritten ias ix iif ic ielse iy  i(different iin 

iorder iof ioperands ifrom ithe ic i? ix i: iy  ioperator icommon ito imany iother 

ilanguages). 

 

  

https://en.wikipedia.org/wiki/List_comprehension#Python
https://en.wikipedia.org/wiki/Generator_(computer_science)
https://en.wikipedia.org/wiki/Anonymous_function
https://en.wikipedia.org/wiki/Lambda_(programming)
https://en.wikipedia.org/wiki/%3F:
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CODE: 
 
import iRPi.GPIO ias iGPIO 
import itime 
import ipicamera 
 
import ios.path 
import icv2 
from isubprocess iimport iPopen, iPIPE 
 
from ipicamera iimport iPiCamera 
from itime iimport isleep 
import ismtplib 
from iemail.mime.text iimport iMIMEText 
from iemail.mime.multipart iimport iMIMEMultipart 
from iemail.mime.base iimport iMIMEBase 
from iemail iimport iencoders 
 
 
motor1=31 
motor2=33 
motor3=35 
motor4=37 
 
GPIO.setwarnings(False) 
 
channel=11 
 
sensor i=16 i 
 
IR=40 
 
GPIO.setmode(GPIO.BOARD) 
GPIO.setup(channel, iGPIO.IN) 
GPIO.setup(sensor,GPIO.IN) 
GPIO.setup(IR,GPIO.IN) 
GPIO.setup(motor1, iGPIO.OUT) 
GPIO.setup(motor2, iGPIO.OUT) 
GPIO.setup(motor3, iGPIO.OUT) 
GPIO.setup(motor4, iGPIO.OUT) 
 
GPIO.output(motor1,True) 
GPIO.output(motor2,False) 
GPIO.output(motor3,True) 
GPIO.output(motor4,False) 
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while iTrue: 
 i i i ic i= iGPIO.input(IR) 
 i i i iprint i(c) 
 i i i iif ic==0: 
 i i i i i i i iprint("obstacle idetected") 
 i i i i i i i iGPIO.output(motor1,True) 
 i i i i i i i iGPIO.output(motor2,False) 
 i i i i i i i iGPIO.output(motor3,False) 
 i i i i i i i iGPIO.output(motor4,False) 
 i i i ielse: 
 i i i i i i i iGPIO.output(motor1,True) 
 i i i i i i i iGPIO.output(motor2,False) 
 i i i i i i i iGPIO.output(motor3,True) 
 i i i i i i i iGPIO.output(motor4,False) 
 i i i i i i i ia i= iGPIO.input(sensor) 
 i i i i i i i iprint i(a) 
 
 i i i i i i i ib i= iGPIO.input(channel) 
 i i i i i i i iprint i(b) 
 i i i i i i i iprint i("-----") 
 i i i i i i i i 
 i i i i i i i iif ia==0: 
 i i i i i i i i i i i iprint("metal idetected") 
 i i i i i i i iif ib==0: 
 i i i i i i i i i i i iprint i("Sound iDetected!") 
 i i i i i i i i i i i iprint("robot istop") 
 i i i i i i i i i i i iGPIO.output(motor1,False) 
 i i i i i i i i i i i iGPIO.output(motor2,False) 
 i i i i i i i i i i i iGPIO.output(motor3,False) 
 i i i i i i i i i i i iGPIO.output(motor4,False) 
 i i i i i i i i i i i itime.sleep(3) 
 i i i i i i i i i i i icamera i= iPiCamera() 
 i i i i i i i i i i i isleep(0.5) 
 i i i i i i i i i i i icamera.capture('/home/pi/Desktop/patrolling irobot/example.jpg') 
 i i i i i i i i i i i isleep(2) 
 i i i i i i i i i i i icamera.stop_preview() 
 i i i i i i i i i i i icamera.close() i i i i i 
 i i i i i i i i i i i i 
 i i i i i i i i i i i itime.sleep(0.1) 
 i i i i i i i i i i i 
 i i i i i i i i i i i iprint i("mail") i i i i i i i i 
 i i i i i i i i i i i iemail_user i= i'rpimail446@gmail.com' 
 i i i i i i i i i i i iemail_send i= i'galiakhil2@gmail.com' 
 i i i i i i i i i i i isubject i= i'RaspberryPi iTook iimages' 
 i i i i i i i i i i i iemail_password i= i'ng7612waz' i 
 
 i i i i i i i i i i i imsg i= iMIMEMultipart() 
 i i i i i i i i i i i imsg['From'] i= iemail_user 
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 i i i i i i i i i i i imsg['To'] i= iemail_send 
 i i i i i i i i i i i imsg['Subject'] i= i'python' 
 
 i i i i i i i i i i i ibody i= i'night ipatrolling irobot! idetects ihuman iactivity' 
 i i i i i i i i i i i imsg.attach(MIMEText(body,'plain')) 
 
 i i i i i i i i i i i ifilename='/home/pi/Desktop/back iup ifiles/patrolling irobot/example.jpg' 
 i i i i i i i i i i i iattachment=open(filename,'rb') 
 
 i i i i i i i i i i i ipart i= iMIMEBase('application','octet-stream') 
 i i i i i i i i i i i ipart.set_payload((attachment).read()) 
 i i i i i i i i i i i iencoders.encode_base64(part) 
 i i i i i i i i i i i ipart.add_header('Content-Disposition',"attachment; ifilename= i"+filename) 
 
 i i i i i i i i i i i imsg.attach(part) 
 i i i i i i i i i i i itext i= imsg.as_string() 
 i i i i i i i i i i i iserver i= ismtplib.SMTP('smtp.gmail.com',587) 
 i i i i i i i i i i i iserver.starttls() 
 i i i i i i i i i i i iserver.login(email_user,email_password) 
 
 i i i i i i i i i i i iserver.sendmail(email_user,email_send,text) 
 i i i i i i i i i i i iserver.quit() 
 i i i i i i i i i i i itime.sleep(0.1) 
 i i i i i i i i i i i iprint("mail isent") 
 i i i i i i i i i i i i 
 i i i i i i i i i i i iGPIO.output(motor1,True) 
 i i i i i i i i i i i iGPIO.output(motor2,False) 
 i i i i i i i i i i i iGPIO.output(motor3,True) 
 i i i i i i i i i i i iGPIO.output(motor4,False) 
 i i i i i i i ielse: 
 i i i i i i i i i i i iprint("hi") 
sleep(1) 
print("Working") 
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4.9  iRASPBIAN iOS: 
 

Raspberry iPi iOS i(formerly iRaspbian) iis ia iDebian-based ioperating isystem 

ifor iRaspberry iPi. iSince i2015, iit ihas ibeen iofficially iprovided iby ithe iRaspberry 

iPi iFoundation ias ithe iprimary ioperating isystem ifor ithe iRaspberry iPi ifamily iof 

icompact isingle-board icomputers. iThe ifirst iversion iof iRaspbian iwas icreated 

iby iMike iThompson iand iPeter iGreen ias ian iindependent iproject. iThe iinitial 

ibuild iwas icompleted iin iJune i2012. i 

Previous, iRaspberry iPi iOS iversions iwere i32-bit ionly iand ibased ion iDebian, 

itaking ithe iname iRaspbian. iSince ithe imore irecent i64-bit iversions ino ilonger 

iuse iDebian, ithe iname iwas ichanged ito iRaspberry iPi iOS ifor iboth ithe i64-bit 

iand i32-bit iversions. iAs iof i1 iFebruary i2021, ithe i64-bit iversion iis iin ibeta iand iis 

inot isuitable ifor igeneral iuse. i 

 

Raspberry iPi iOS iis ihighly ioptimized ifor ithe iRaspberry iPi iline iof icompact 

isingle-board icomputers iwith iARM iCPUs. iIt iruns ion ievery iRaspberry iPi 

iexcept ithe iPico imicrocontroller. iRaspberry iPi iOS iuses ia imodified iLXDE ias iits 

idesktop ienvironment iwith ithe iOpenBox istacking iwindow imanager, ialong 

iwith ia iunique itheme. iThe idistribution iis ishipped iwith ia icopy iof ithe ialgebra 

https://en.wikipedia.org/wiki/Debian
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Raspberry_Pi
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Single-board_computers
https://en.wikipedia.org/wiki/ARM_architecture
https://en.wikipedia.org/wiki/LXDE
https://en.wikipedia.org/wiki/Openbox
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iprogram iWolfram iMathematica[4]
 iand ia iversion iof iMinecraft icalled iMinecraft: 

iPi iEdition, ias iwell ias ia ilightweight iversion iof ithe iChromium iweb ibrowser. 

FEATURES: 

User iInterface 

Raspberry iPi iOS ilooks isimilar ito imany icommon idesktops, isuch ias imacOS 

iand iMicrosoft iWindows. iThe imenu ibar iis ipositioned iat ithe itop iand icontains 

ian iapplication imenu iand ishortcuts ito iTerminal, iChromium, iand iFile iManager. 

iOn ithe iright iis ia iBluetooth imenu, ia iWi-Fi imenu, ivolume icontrol, iand ia idigital 

iclock 

Package iManagement 

Packages ican ibe iinstalled ivia iAPT, ithe iRecommended iSoftware iapp, iand iby 

iusing ithe iAdd/Remove iSoftware itool, ia iGUI iwrapper ifor iAPT 

Microsoft iRepository iControversy 

In ilate iJanuary i2021, iRaspberry iPi iOS' iraspberry ipi-sys-mods ipackage 

iadded ia itrusted iGPG ikey iand isources iList. ientry ito iAPT iwithout iuser 

iconsent. iThis iaddition igranted iMicrosoft ithe iability ito iinstall iand irun iany 

isoftware iduring ithe idaily icritical iupdate iprocess ion iall iPi ithat ihad idone ia 

imanual iapt iupgrade ito ireceive ithe ichange. iThe ichange iwas inot ipushed ias ia 

icritical iupdate iand, ias iof iyet, ithe iexcessive ipermission ihas inot ibeen iabused 

iby iMicrosoft iand iwould iseem iunlikely ito iever ibe iabused. iThe iauthor iof ithe 

ichange iacknowledged ion iGitHub ithat itoo imany irights iwere igranted ito 

iMicrosoft iand ialso iacknowledged idelaying ithe ipublic irelease iof ithe isource 

icode ifor ithe ichange. i 

In iaddition ito ithe ipermissions, ithe ichange ialso icauses iPi irunning ian iupdated 

iRaspberry iPi iOS ito icontact ipackages.microsoft.com idaily iand ithereby ireveal 

https://en.wikipedia.org/wiki/Wolfram_Mathematica
https://en.wikipedia.org/wiki/Wolfram_Mathematica
https://en.wikipedia.org/wiki/Minecraft
https://en.wikipedia.org/wiki/Chromium_(web_browser)
https://en.wikipedia.org/wiki/MacOS
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Menu_bar
https://en.wikipedia.org/wiki/Chromium_(web_browser)
https://en.wikipedia.org/wiki/Bluetooth
https://en.wikipedia.org/wiki/APT_(software)
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https://en.wikipedia.org/wiki/GPG_encryption
https://en.wikipedia.org/wiki/APT_(software)
https://en.wikipedia.org/wiki/Microsoft
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itheir iIP iaddress ias ia iRaspberry iPi iOS iuser ifor ipotential iuse iin itracking ior 

imarketing iefforts. iOn i8 iFebruary i2021, ithe ioriginal iauthor imade ianother 

ichange ithat irestricted iMicrosoft's iability ito iinstall isoftware ito ipackages 

ibeginning iwith ithe istring i"code" ibut iMicrosoft ican istill irun icode ias iroot iso ithis 

irestriction iis itrivial ito ibypass. iAs iof i8 iFebruary i2021, ithe iissue iis inot iresolved 

iand ithe iRaspberry iPi iFoundation ihas ilocked ior ideleted imany iof ithe irelated 

ithreads ion itheir ipublic iforum iand itheir iGitHub ipages ibut ihas iacknowledged 

ithere iis ia iproblem ito ibe iresolved iand ithat ithey iare iworking ion iit. 

 

Components: 

PCManFM iis ia ifile ibrowser iallowing iquick iaccess ito iall iareas iof ithe icomputer 

iand iwas iredesigned iin ithe ifirst iRaspberry iPi iOS iBuster irelease i(2019-06-20). 

Raspberry iPi iOS ioriginally iused iEpiphany ias ithe iweb ibrowser, ibut iswitched 

ito iChromium iwith ithe ilaunch iof iits iredesigned idesktop.[13] 

Raspberry iPi iOS icomes iwith imany ibeginner iIDEs, isuch ias iThonny iPython 

iIDE, iMu iEditor, iand iGreenfoot. iIt ialso iships iwith ieducational isoftware ilike 

iScratch iand iBookshelf. 

  

https://en.wikipedia.org/wiki/PCMan_File_Manager
https://en.wikipedia.org/wiki/GNOME_Web
https://en.wikipedia.org/wiki/Chromium_(web_browser)
https://en.wikipedia.org/wiki/Raspberry_Pi_OS#cite_note-13
https://en.wikipedia.org/wiki/Source-code_editor
https://en.wikipedia.org/wiki/Thonny
https://en.wikipedia.org/wiki/Thonny
https://en.wikipedia.org/w/index.php?title=Mu(editor)&action=edit&redlink=1
https://en.wikipedia.org/wiki/Greenfoot
https://en.wikipedia.org/wiki/Scratch_(programming_language)


63 
 

CHAPTER-5 

RESULTS AND PERFORMANCE 

 

 

When we run the code the system starts to detect the parameters through 

the sensors, the above figure shows the python shell in which we know the 

robot is moving and taking values and sending to the raspberry pi. 

 

The shell shows that the sound is not detected, the other values(1,1,1) are 

given by the sensors that there is no input from the sensors and robot can 

proceed. If there is an input then it shows 0. 

 

The system stops when it detects sound and takes the picture of the 

intruder and sends to the registered email-id. This whole process is done in 

the background. Raspberry pi computes the data given and processes it. 
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 In the above figure we can see that the robot detects sound so ‘1’ changed 

to ‘0’ which is given by the sound sensor. When the sound is detected the 

robot stops and takes picture and send to the email-id. 

 

If there is an obstacle detected it automatically changes direction, the 

system only responds when there is sound. The information is send to the 

registered email-id. The figure below is the screenshot of the registered 

email. In which we can see the pictures of the intruders. 

 

The robot starts again after sending the email to the user. In this way the 

patrolling is done. 
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In the above picture we can see the Pi-cam which has 5 megapixels 
resolution which can take 1080p pictures and can record 1080p @ 30fps, 
720p @ 60fps video. It just weighs 3 grams with dimensions of 25mm x 
23mm x 8mm. 

 

 

 

In the above figure we can see the sound sensor along with the IR sensor 

these sensors are connected to the raspberry pi. 
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In above figure we can see metal sensor and below we can see DC motors 

connect the L293D driver and connected to the integrated bread board. 

 i i i i 

i i  

fIn the below figure we can see the full robot connect to the battery with a 

switch and connections are connected through bread board with resistors 

and diodes to control current. 

 

This project is done in rasbian os and the code is written python, the 

operations and starting of the robot is monitered through a HDMI cable 

connected to the external monitor from raspberry pi 3 B+ model. 
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CHAPTER i6 

SUMMARY 

In this project we have constructed a patrolling robot using raspberry pi 

andsensors like IR sensor,sound sensor and metal sensor. For the 

movement of the device we have used dc motors and drivers, a pi-cam is 

used to take pictures of the intruders and send them to the registered 

email-Id. And this whole process is done autonomously. 

CONCLUSION 

 

The ibenefit iof ihaving isuch ia isystem iin ievery ihome iis ithat iit igives ithe iuser 

ipeace iof imind iconcerning ihis ibelongings ieven iwhile ihe iis inot iat ihome. 

iBecause iof iits iminimal ipower iconsumption, ithis isystem imay ibe ieasily 

iinstalled iin iany itype iof ihome. iIt imay ialso ibe iused ifor ia ilong itime iif ithe iright 

ibattery iis iused. iIt iwill iallow ithe isystem ito ifunction ifor iseveral iweeks iat ia itime. 

iEven iif iyou icurrently ihave ia isecurity icamera, ithis isystem imay ibe iadded ito iit 

ito igive iadditional isecurity. iUsers iwill ibe iable ito ikeep ian ieye ion itheir iloved 

iones iat ihome iwhen ithey iare iaway ifrom ihome iworking. iWhen ielderly iadults 

iand ichildren iare ialone iat ihome, iit iensures itheir isafety.  
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