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ABSTRACT 

Dueto tho pandemic covid-19, studmlll ospecially ongineeringstudents has suffeed to oopo 

wilh onlino lab sessions. This peeb whm they wmi used to do hands-on lab expaiments 

and now has to do mrn11!atio11s that questions their cnd!Dility to do the lsb hands on if they 

_,,given too. This projoct focuses on CQllStructing a simple DC Motor connoe1ion that tho 

input voltage or input voltago can be eoll!rolled using Wifi ftom an app on a smartpbone. To 

help students wdemand more on Motor Spoed Conttot Symm, a simplo MATI..AB step 

R'Jll{lOJISe is Cftl8ted in this projoct with s'lli:tablo interfaces and slqls to gain tho transf« 

functions is made. An infranld speed sensor (LM393) is used to sensothe speed of tho motor 

and a DC moror attached wilh whoels with slits. The speed sensor uses a disc with holes 

(encoder disc) 1o block the infrared beem, thus by C01111ting tho lllllDb« of times tho semors 

go from low to Hi8h, hmce, am calculate the number of revohltions fur a given time period. 

BSP8266 ill the main micmamtroll.er used for tbill project. Before prouediDg with this 

project, a 1imalalion is carried oat so that tbe msults can be compared between the theory 

NUlts and actual IMU!tB. 
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Oleh bran.a pandemik covid-19, golongan pelajar terutmnanya pelajar bjuruteraan 

mmgaJami masa)ab untak mengbadapi sesi makmal dalam talian. Hal ini bemu:nbah nm:li:t 

apabila mei:Sa telah b:iasa melakubn elaperimen malrmal secara langsung atau benemuka 

atau hand.f Otl clan stl:arang mereka balUs lllC'laln1hn sinn1!a&i yang abn mempenoalkan 

knldibilili mereka untak lllC'lalnJbn sesi makma! jib. !llft\!ka akan melaksakanan sebarang 

aktiv:iti malrmal di man. hadapan. Projek ini memfotusbn pada pemhiruian sambungan DC 

Motor madah agar voltan input atau voltan illpat clapat dilamdalmm mmggunakan 

Biudooth dari aplibsi pada telefon pintar. Un!uk memball!u pelajar memabami lelrih 1anjut 

mmgenai sistem kawalm kelajuan motor, aplikari PC ringkas ch"buat dalam projek ini 

dengan autara m1lk:a y.mg sesuai clan Jangkah-Jangkah 1llltuk mmdare+tan fimgsi 

panindaban (ll'tZN!fer jiutctlo1I) b:lah di.ajar clan diledial:an di dalam aplikui tersdnll Sensor 

ketajuan inftamerab (LM393) cligunabn umuk mengesan kelajuan motor dan motor DC 

yang dilelarf!ren dengan roda dengan lubing beljarak. Sensor ke1ajuanmenganakan csbra 

dcmgan l'Dbang (cama pmigekod) untak meuyekat fWlllCiiian inftamerah, c1engan i1u dcmgan 

mmgira ba:ape. kali semor pa.'gi dari Renclah ke Tinggi, oleh ilD, dapat mengira bilangan 

pa!Bran ull1Dk jangl:a waldu te:rlelllll.. BSP8266 adalah pqawal mikro 1llllma yang 

digunalom 1llltul: projek ini. Sebelum. maiemskan projtl: ini, sjmn!aaj dilakakm 88Jll' 

b.asilD.ya dapat dihmtdmgiran antara basil mm dan huil sebalar. 
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CHAPTER 1 

INTllODUCTION 

1.1 BllCtinnmd 

This project is for the ~etopment Oil the lmplemeniarlon functiOll ofloT to ~I 

and observe the motor mponse for Online Leaming purpose. The IoT or intemd m.m to 

tho trilliou of mobilo dalasCllll now c:oimoc:ied lo 1ho wob around Ibo world, which collect 

and di8'rib\lte all the infiTrmalion. (Steve, 2020) • If eny physicil gadget i3 coime$0 to the 

intemet to manage or transmit infoi:mation, it am be converted into an IoT device. The 

S1111111phono app can tum on an IoT device, sucli as a motion sensor or an intelligent 

dJesmgeta in the oflice or a~aigine. Soi= gig1111tie de\'iQCa can be filled wilhDMlllY 

additional loT-miniature units, such a.a a jet generator, now filled. with doz.ens of 9el1S01'll 

storing and acc:esting and address data to holp mah! it wod.:. On an fMlll. larger Kalo, smart 

cilicl progl111111D.Ci provide 8ellBOr& to euliN n:giom to ~Ip Chi: cilizml dis4>over mid deal 

wilh lhe enviromnent.. The tmn IoT applies primarily to devices lhat wmild normally ftot 

have an Intemet connoetion and 1hat can tieely comect lo a human network. Henao, this 

projeet baa got Ibo idea to implement IoT to 1:0D.lr0l and obee:rvo tho spood af a motor for 

ttudyllls purpose. A simple motor module will be c:onstru.ct with COll!rollable gpeed. In thi3 

case, l!SP8266 will be mod to control the speed of lhe motor. Then, using suitable sen.&0rs 

such aa ~lcmm:tdeis or spood SOllBOill, 1ho sensor will galhor tho spood of 1ho motor to bo 

llC:nt by signal to an app to view the 1IUDlber3iCCOrdinglyto1hi& project sui;h as the speed of 

the motor and the values to make the tums:fer f\w.ction of the motor speed. Any suitable 

softwln soch a11 Visual Studio IDE or Eclipse IDE ~ bo used to develop Ibo Graphical 

1 



User Imemi;e oflhe app. The paforml!!W of the motor will be analyBe4 ln thl3 projeict. The 

app will alllo be able to comrol the motor speed by using P1D oomroller method. 

Ni. univtni:ty ltadmts paformed Online Did:m<'Al Learning for2 sanesttn already, 

there baa b-. this one problem lb.at tho stude:at& have been facing and maybe have been 

fiwed by the ~ too. The pxoblem ill &tu.dent tend to lllke time to undersbind the lab 

session 1hat involved motor speed in the subject Conlrol n have beal done because they have 

been uriDg simulation Ollly instead of seeillg the motor to bo 1'1111. in from of lho:ir eyes. So, 

thia~hulheide'aof~1111applhatallows81Udenttoobscrvelhetrlln8ferfunction 

that ha.II been pmc1i1w1 by eie motor speed. 

~ diis project will be implementing tho funl:tion of IOT as it uses wireless 

~OD. to <:0111rol W l:Ulle out w:idi the Ullll.8fa' function of1he llll.1'or, thia app ean later 

be u.aed and developed to function more widely IX> other applicali.on that require6 wireleu 

ccnnoctivity and coutrolling. 

Thia project will develop 111 applieation wilh the Bllilllble aoftware rudl u Vuual. 

Studio IDE, Eclipse IDE that will be llSed to m.eb the GUI to calculate the trall8fer function 

of the motor speed. To move and observe the motor, this project will be 1ISing F.sP8266 and 

other snilable ~Dlrllllillg softwaie sueh u NodeMCU. This proj"* also needs to find die 

~ method to ena1y1lis die motor speed data to be sem to die app through wiieleu 

ccnnectiCMIS. 

2 



1.3 Project ObJedive 

In fbis projed, Ihm ere several objectives fhat will be achieved in this study: 

a} To develop a Speed Comrol S}'ltem application using software for Online 

LeamiDg purpose. 

o) To detrip the controller uain,g BSPS:U6 and IoT softwm:e for Speed Conlrol 

System. 

c) To analyse the cffcctivenen and accuracy of the OuliDe LeamiD,g S)'B1c:m. 

1.4 Scope of Project 

Theac are~ llmilalions needed to be CQU.81~ for this projcet: 

a} To detect the speed afthe motor using apeed. lell.llOl'. 

b} Tho movement/speed of the motor will be eoutrolled by BSP&266/NodeMCU. 

c) The values that have been ~eulated bued on 1he lnm!d'er function will be for 

Jeemina pmpo11e. 

d) The111e ofBLYNKand usosuitable OUifOrtheviewing afdata fi:om tb.e moUlr 

apeeddata. 



CHAPTER2 

2.1 Introdndlon 

This section reviews and analyse$ the overall concept and lheQI)' for lhe 

development of motor speed control using IoT for Online Leaming plllpOle in 1his project. 

This llhaplcr'& main objMi.vc ia to explain past n:BeCl:b. and existiag ~and articles 

of this project. Moreover, this chapter also diseusset about fhe Che>ory and coneept used to 

solve this projeet'a problems. Articles, past research, journ.ah, web seareb mid ca.so studies 

~ !he main IOllm:I of the in10rm.atiOD. iDJUk tis duiptl:r. Thcae IO'llP:Q Weie sc:l~ 

'hued on the projed seope that an:: similii:r to diiB projeet and the timeline for die 

articles/journals were ftom .2016 till now. 

The Malaysian G>wmment Man:ment Control On!«, often known u the MCO or 

PKP, ia a eoidon &allilain! imposed by Malay&ia'B federal gove111111eut u a ~e 

meMUre in liidpl)'lllC to the COVID-19 epidemic in the eo11m11111ity on Mardi 18, 2020. The 

01'der was refeued to as a "Jocl:down" or ''paltial loclalown" in ftlgional 8lld inremalional 

media. Many people in the COU11try have been atmcted by the MCO, including studenD at 

educalional !nslitut!OllS. DwiD3 those periods (early MCO), fhe Prime Mlnisla: iD.slruCled 

1he Millilltly ofHducation to condact home-based lt'lldy activities throughout MCO because 

learning institu!M acrosa 1he COllll1ry were clOliOd. Allse11111llen1li and exama for a Vllriety of 

lllltional higbeI' education COllI8CB wcie nnoelled after 1J01De inBlilute!I wei:e COll.Verted ia1o 

tJempormy inqwtion and quarantine oemn:s, and studmts' achievement assessm.ent.s wmi: 

4 



rqil..:ed with l!mitles& evaluattOll. grades. Hca:e, this is one of the pu1p08Ci of the projeiet !& 

to be able to do the project reelistically fMlll though going through Onlin.e ~· 

2.l.l. Rniew of Le.ami:ac Control S,..tem. Thl'l'llldt Oallne and 01Dll1e Learn1Dc 

The COVJD..19 bu led to worldwide scbools being shut down. Over 1.2 billion 

sludents - out of tho cla&11IOOm worldwide (Li and I alani, 2020). AB a Rllillh, echlcaticm 

hM dnsmali~y &hi&d with die ~ ni.c:-.e in e-lelll"ing, lellching on digi1al 

platfO!mS and remotely. Reseatth inclicates that Online Leaming ha.II proved to illllru.se lhe 

nrtemion of iDfom:l8lion and tab less time so that tho changes asused by coron.avirus may 

mnaio. hen:. Engineering smdm.111 ~to the tecbnic:lll engineering s!udCE.l8 BU1fcn a 

bit because of1hia aitua!ion. As Ibey Ulled to cmy out apeiimema 1111d labo1111my with hands 

on. now they have to do it onlino with simulationa. Pandemic l&d to loss of educ:ation, 

delaying gradualioDJ, eaul'dlatiOD ofinlernlhipe audjob 1oae& Some leamiog c:xpe:rienc:<'8 

may be lacking in the new 3en.ention of stlldcm8 who were absent from face-to-face 

instructiona. For example, a gewntion of engineering students could do almolt all their 

wodt mid b laek 1ZUe b1Dds-on llkillB. 

2.3 'Ihl!Ory 

Conuols Sys1m1 Cllll be folllld io. ~ plaees, uueen by the here ~· 

Comrol systems are used to manage the paft11mance of equipment in a predictable 8lld 

~le mmnor. Tby could be simplo electtonie or elec!rical ~ or bighly 

sophiaticated. computcr-conttolled fYSlell18. 

A Control System's f0Ulldati011.S include calilmlting m error signal 1111d then 

adjusling !ho system to aclW.we tho intendod courso or mutt. The Control System is 

s 



hlaufliciellt to haadle the dlolutb&Ms if the aystal dlveqe& too qui~ and die eontrol 

«yatem is unable to change the coune or outcome. 

A craile ccmtrol in a car, chemical ccmcenlrslioru in drinkillg waler, 1he speed of a 

c;Q11Veyor belt in ftl1 iadwnrial. plau1, md tempeniture c:oD.ttol in a buildillg - all e:iampb 

of COll!rol systllm8. 

Conttol systems are being used in homo tasks, general mao:ufac1ming, tho IDllitary, 

ad almost evr:cy modem vdiicle on the IO&d. SCA.DA md lndusUial. Automalion syBtema 

use a lot of OOllll.'ol By!lb:m8. 

In Inclustrial Automalion, colltIOl sygtems an1 uaod to comrol how equipment 

perform in mil tim.lt. Tho <lOll.lro!Jer (R.TU, PLCS, DCS) feedback (eaor) aigpal is UBed in a 

cloee>d·loop ccm!rol ~ to ad.apt die oonlrol Vlll'ial>le 80 that the mecha!IUm u CO'.l1lllsnlly 

operating to match the operational set point. A comrol-loop is a tmn uaecl to describe the 

syBtem des<:libed here. To :&.lune the syltem and keep it stable, tho controller must 

~Ider a appropriate dynamic react!Oll. 

The COD!rol-loop is said to be "out af control" if the COll!ro!Jer is 11118ble to progress 

to a alablo C<llldition (with mjnima! eelimation)(R.omig, 1aulin and Rauh, 2019). A singlo 

cloee>d·loop control symm may not be llllfficient to Slabilise a lmllell&m.dy ~lieated 

~s. Wbeu fbere is con.servative complexity md fbe ~s is "adjusting quickly" in 

terms of time, Cll8caded co111rol-loop11 c:an be UBod. ~ed ~ira Conttollm. Oii. tho 

~hand, m4y be tequ:lred for •low-mov.111,g processes sueh aa dlotillalion and bioMCtoss. 

Comrol S}'lttmS Engineering is an enginea:illg approach to 'Dl!dm!anding how 

llldomation clovic:IJll can control a Jll'O : ~ss and pull:iDg it io!O aetion. P.roeeira migineers crea1e 

plan.Ii that perfoi:m. in a spccl& way. The Proces8 Bngfneer dlatributc6 the plan.t's opcrati011 

and. a Conlrol Systems I!ngineer clarifies i1. The Comrol System.II Engineer occuionally 

documen1s the timc1ionality of how dmces UM:tiwt signals. oonttol lho process. calibrate 
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performance, including the accumulation of statistical data, and COttllect data to a host system 

or peer conttol devices. Control Systems Engineering neceasil8Ul6 a diverse set of skills, 

including electrical, m11ehanical, and compullilr softwa:nl system clasign. 

A comrol system ia a sy81em 11!.at COll.trols the output to produce the desired response. 

The simple block diagram of a control system is shown in 1he diagram below. 

Input Control 
System 

Figure 2.1 Block Diagram of a Control System 

Output 

A single block npmicmts the control system in 1hia diagram. The ccmtrol system 

was given thia name bec8U8C 1he output ia controlled by variable input. Tb.is rese81Ch going 

to do same!bing with 1his inpllt 

2.3.1 Motor Speed Colltrcll SYJCem 

A Vllriety ofmotms are utilised for a variety ofpuqx>SCll in the enviromni:;nt, ranging 

iiom household appliancelJ to machine tools in industrial machinery. In mmy businesses, 

the electric motor is cummtly a required and indispensable source of energy. These mo1on! 

have a wide range of functions and eflicie:ncy requirements. When it comes to the speed 

con1rol area of the motor market. stepper and sexvo motors 1ue a pulse train to control their 

s:peed, whereas brushless OC motors and induction motors need an external :1e11istor. DC 

voltage cm also be used to control it (Chaithanaklllwat, 2020). 

A speed control cin:uit's output conlrol method can be roughly divided into two 

groups: inverter: control end phase comrol, which form 1he output groaps depicted in Figure 

2.2. 
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