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ABSTRACT 

 
ARTICLE INFO 

This research work aims to build up a personal assistant by using Raspberry Pi the 

working of a device based on implementation of a voice command system as an 

intelligent personal assistant. The services provided by the device depends on the 

input given in the form of voice command by the user and ability to access 

information from a online sources such as weather, telling News, time or accessing 

online applications to listen to music[2]. and also do task like control electronic and 

electrical devices in our home such as lights, TV, fans, Doors etc. with using 

IOT(Internet Of things) or voice commands using Normal Language Processing and 

Raspberry Pi. The Device will have speech recognition ability so that we can interact 

with it like we do with a normal human being. Artificial Intelligence technologies such 

as Normal Language Processing and Speech Recognition will make it more efficient 

and userfriendly[6].  This device might provide a platform to visually impaired people 

as it can perform day to day task and also various functions inside the house such as 

telling about the weather, stock prices, performing various calculations, playing 

normal game, checking  mail, telling jokes or playing songs all through voice only  
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I. INTRODUCTION 

A ivirtual ipersonal iassistant ican ibe iseen ias ia isoftware 

iagent ithat iunderstands inatural ilanguage ivoice 

icommands iand icompletes itasks ifor ithe iuser. iSuch 

itasks iwere iearlier iperformed iby ia ipersonal iassistant 

ior ia isecretary ithat iincluded itasks ilike idictation, 

ireading itext ior iemail imessages ialoud, isearching ifor 

icontacts, ischeduling, imaking iphone icalls iand isetting 

ireminders ifor iappointments. iBut iin itoday’s iworld iall 

iof ithese itedious itasks ithat ihad ito ibe imanaged iby ia 

isingle iperson iearlier ihave ibeen imade ieasy, ieffective 

iand imore iefficient iby iusing ia idevice. iThis idevicehas 

iedge iover ithe ipeople ithat iwere ihired ifor ithe itasks 

ithat ineeded ito ibe iperformed ifor isome isimple iand 

iclear ireasons,which iare, iit idoesn’t iget itired iso iit ican 

iwork iefficiently iall iday ilong, iit ionly ineeds ia ione-

time iinvestment iduring iits ipurchase iand ineeds ino 

isalary ithus isaving ithe icost iof ithe iuser, iit iis icompact 

iand ieasy ito icarry ianywhere, iit ican ieasily isave imuch 

imore idata iand ithere’s ivey iless iprobability iof idata 

iloss, iit ican ialso ibe iused ifor ipersonal iuse iat ihome 

ilike ifor ilistening ito imusic ior isetting ia itimer ior 

isetting ian ialarm[2].  

  

Sometimes, iafter ia ilong itiring iday iat iwork, ipeople 

iwould iprefer imusic iand ispending isome itime ion ithe 

isocial imedia ifor irelief ifrom istress. iCooking ialone iby 

ie-learning imay ievery iso ioften ibe imonotonous iand 

ithere iwould iarise ia ineed ifor ian iinteractive 

ienvironment. iIn isuch icases isocial irobots imay ibe ivery 

ihandy. iThis ipaper iproposes ithe imodel iof ione isuch 

ivoice isustained ipersonal iassistant irobot[3]  

II. RELATED WORKS 

A. iThe imain ibody ipart iwork isetup iof ithe idevice iis 

ienlivened iby ithe ifollowing ipapers  

The ifollowing ipaper ishow ithe iworking iof ia idevice 

ibased ion iimplementation iof ia ivoice icommand isystem 

ias ian iintelligent ipersonal iassistant  
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1.Smart iHome iWith iVirtual iAssistant iUsing 

iRaspberryPi. Virtual iAssistant ideveloped ispecifically 

ifor ihomes, iwhich ican ibe iintegrated iinto iany ihome ito 

imake iit ia iSmart iHome. iThe iuser ican iinteract isolely 

ithrough ihis/her ivoice iwith iOlivia i(the ivirtual iassistant) 

ito iget iany ihis/her iwork idone iaround ithe 

ihouse.designed iby iShubhang iKhattar iin iyear i2019[1]  

  

2.Voice iControl iDevice iusing iRaspberry iPi. ithe 

iworking iof iadevice ibased ion iimplementation iof ia 

ivoice icommand  

isystem ias ian iintelligent ipersonal iassistant. idesigned 

iby iPooja iSingh iin i2019[2]  

3.A iPersonal iAssistant iRobot iUsing iRaspberry iPi. 

iTechnologyis igrowing iat ian iunexpectedly ifast ipace 

iwith ithe iunveiling iof ithe ifamily ifriendly irobots ithat 

iplay ithe irole iof ia ipersonal iassistant iat ihome. 

idesigned iby iI iHameem iShanavas iin iyear i2018[3]  

B. iHow iwe ican icontrol ior ioprate ithe ielectronic idevice 

ifrom iInternet iare ienlivented iby ithe ifollowing I paper 

The ifollowing ipaper ishow ithe iworking iof ihow iwe ican 

icontrol ielectronic idevice iusing iinternet  

1.IOT ibased iElectrical iDevice iSurveillance iand 

iControl iSystem. iThis ipaper italks iabout ian ienergy 

isaving ielectrical idevice iSurveillance iand iControl 

isystem ibased ion iIOT..designed iby iAlok iKumar 

iGupta iin iyear i2019[4]  

  

2.IOT ibased icontrol iof iAppliances. iIOT ican ibe 

iconsideredas ithe inetwork iof imultiple ithings iincluding 

iinanimate ithings ias iwell ias iliving iorganisms. 

iDeploying ia isensor inetwork ito icollect ithe isensor idata 

iin ithe isurrounding ienvironment iand iremotely iactuate 

ithe inecessary icontrols iis ipossible ithrough iIOT. 

idesigned iby iRavi iKishore iKodali iin iyear i2016[5]  

  

III. REQUIREMENTS 

A. Hardware Requirements  

1) Raspberry Pi  

2) Pi Camera  

3) Power Bank  

4) USB Microphone  

5) Ethenet Cable  

Raspberry Pi-  

The iRaspberry iPi i3 iModel iB ifeatures ia iquad-core 

i64-bit iARM iCortex iA53 iclocked iat i1.2 iGHz. iThis 

iputs ithe iPi i3 iroughly i50 ipercent ifaster ithan ithe iPi i2. 

iCompared ito ithe iPi i2, ithe iRAM iremains ithe isame i– 

i1GB iof iLPDDR2-900 iSDRAM, iand ithe igraphics 

icapabilities, iprovided iby ithe iVideoCore iIV iGPU, iare 

ithe isame ias ithey iever iwere. iAs ithe ileaked iFCC idocs 

iwill itell iyou, ithe iPi i3 inow iincludes ion-board i802.11n 

iWiFi iand iBluetooth i4.0. iWiFi, iwireless ikeyboards, 

iand iwireless imice inow iwork iout iof ithe ibox.  

  

 

Fig. 1: Raspberry Pi 3 

Pi Camera-  

This i8mp icamera imodule iis icapable iof i1080p ivideo 

iand istill iimages ithat iconnect idirectly ito iyour 

iRaspberry iPi. iThis iis ithe iplug-and-play-compatible 

ilatest iversion iof ithe iRaspbian ioperating isystem, 

imaking iit iperfect ifor itime-lapse iphotography, 

irecording ivideo, imotion idetection iand isecurity  

applications. Connect the included ribbon cable to the 

CSI  

(Camera Serial Interface) port on your Raspberry Pi  

  

 

Fig. 2: Pi Camera 

Power Bank-  

The iXiaomi iPLM01ZM iPro i10000 imAh iPower 

iBank ihas ia ibattery iwith i10000 imAh icapacity. iIt 

iprovides icharging itime iof iAC iAdaptor iCharging, 

iCharging itime: i3.5 iHours, iUSB iCharging, iCharging 

itime: i5.5 iHours. iOver ithat, iit ihas i2 iUSB iport/s iand 

ipower ioutput iof i5 iV i2A.  

  

  

Fig. 3: Power Bank 

USB Microphone-  

The iSnowball ifamily’s iexcellent isound iquality iand 

ieasy ioperation imake ithem ithe iindustry-standard iUSB 

imicrophones ifor ipodcasting iand idesktop irecording. 
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iTransducer iType: iCondenser, iPressure iGradient iWith 

iUSB idigital ioutput. iPolar iPatterns: iCardioid. 

iFrequency iResponse:  

i40 i–18 ikHz. iSample/word iRate: i44.1 ikHz/16 ibit.  

  

 

Fig. 4: USB microphone(blue snowball) 

Ethernet Cable-  

Cat3 icable iis ian iunshielded iethernet icable ithat 

irelies ion icopper iconductors ito itransmit idata iand 

ipower. iThese icables iwere ithe istandard ifor iethernet 

icables iin ithe i1990’s iand iare icapable iof ihandling iup 

ito i10 iMBPS.  

  

 

Fig. 5: Ethernet Cable 

B.   Software Requirements  

  

 Various software libraries and applications were used in 

developing this system. Major software resources used 

include:  

1. iOPENCV—This ilibrary igives ia iinfrastructure 

ifor icomputer ivision iapplications. iIt ioffers ialgorithms 

ito idetect iand irecognize iclassify ihuman iactions, iface, 

iidentify iobjects, itrack  

iobject imovement iand imuch imore. iOpenCV iworks 

iwith ivarious icomputing ilanguages isuch ias iC++, iJava, 

iPython, iMATLAB iinterfaces iand isupports iWindows, 

iLinux, iMac iOS iand iAndroid ialso. iWe iused iit ifor 

iface irecognition iand iface idetection iin iour isystem. iIt 

iis ieasy ito iimplement iin ipython.  

  

2. iPYTHON i i— iDue ito ithe isimplicity iand 

iavailability iof iwide irange iof ilibraries iwe 

ichosepython ias iour iprimary ilanguage. iRemoval iof 

ierrors iis imuch ieasier iwith ipython iinterpreter ithus 

imaking ithe iprocess iof idevelopment ieasy. i  

Some iimportant ilibraries iand ipackages iused iin ithe 

isystem iare:   

  

1. iSpeech iRecognition—This iis ia ilibrary iwhich iis 

iused ito iperform ispeech irecognition iwith iGoogle 

iSpeech iRecognition iAPI. iIt iwas iused ifor ispeech ito 

itext iconversion iin iour iprogram. iThe iaudio iinput 

ifrom imicrophone iwas iconverted ito istring iwith ithe 

ihelp iof ispeech irecognition. i  

  

 i2. igTTS—This ilibrary iis iused ito igenerate ian imp3 

ifile ifrom iSpoken itext iusing iGoogle iText-To-

Speech(TTS) iAPI i.The ioutput ispeech iby iOlivia iwas 

iproduced iusing igTTS ilibrary iand itext ican ibe 

iconverted ito ispeech iusing igoogle itext ito ispeech[8]. 

iIt idoes inot igenerate ia irobotic ivoice ithus igiving ia 

ihuman ilike ifeel ito ithe ispeech. i  

3. iSMTP—SMTP istands ifor iSimple iMail iTransfer 

iProtocol. iIt iis iused iwhile icommunicating iwith imail 

iservers ito isend iemail.We iused iit ito inotify ithe iowner 

iof ithe ihouse iwith iEmail icontaining ithe iname iand 

iimage iof ithe ivisitor.  

 i  

 i4. iTkinter— iIt iis ia ipython iGUI itoolkit. iWe iused iit 

ito icreate iControl iPanel ifor iour isystem. i  

  

IV. EXPERIMENT AND RESULTS 

Step1 - The device is trained for solely  interacting with 

person.  

Step2- If we ask question like how was weather today. it 

will star recording our voice and then convent into text 

and search from google   

 Fig. 6: Start Recording 

Step3- After google Search get completed it will convert 

text to speech and get output from speaker  

 Fig. 7: Output 

V. CONCLUSION 

This  iproject  ihas  ivarious  iaspects  ilike  ientertainment,  

icomputation, iface irecognition iand isecurity. iAlso iit iis 

a iunique icombination iof iinclusion iand iproductivity. 
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iInclusion ibecause iit iis ienabling ivisually iimpaired iand 

iaged ipeople ito iuse ithe ibasic ifeature iof ia idigital 

ipersonal iassistant iand iit iis ialso ienabling iproductivity 

ibecause ifor ithe inormal iperson itackling ithe imost ibasic 

itasks iwhile ihe/she iis ibusy idoing iany iother iimportant 

iwork. i  

 

VI. FUTURE SCOPE 

In ifuture iwe ican iadd iservo imotors ito ithe irobot iwhich 

ican ibe iused ias ithe irobot iarms. iBy iusing ivoice 

icontrol iwe ican iuse ithe irobot ifor ipick iand iplace 

iapplications. i  

In iaddition ito ithis iprototype iwe ican ialso iuse iit ifor 

imultiple iface idetection ias iit icurrently isupports ionly 

isingle iface idetection.  

Also icalculator ican ibe iimproved ito isolve icomplex 

icalculations ias icurrently iit iworks ifor idivision, 

imultiplication iand isubtraction.  

By iadding iWi-Fi iswitches, iPIR isensors, iDoor/window 

isensors iwe ican imake iand iordinary ihome ia itrue ismart 

ihome. iE.g. iWe ican iturn ion/off idevices ifrom 

ianywhere iat iany itime iby iusing iWi-Fi iswitches iin iour 

iPersonal iassistant. iFor ie.g. iuser ican igive icommand ito 

ithe ipersonal iassistant ito iturn ion iwater igeyser iat ia 

ispecific itime iin imorning iand iit iwill iturn ion ithe 

igeyser iat ithat itime iusing iWi-Fi iswitch iconnected ito 

ithe igeyser.  
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