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ABSTRACT 

Most people nowadays pay attention about 1he hWth, Cot example the food 

they eat am healthy mid especially the air they bmatlu:. Jn Malaysia. every end 

oflhll yl!llI', the ha7.ll pollution occurs cause by the opcm bumllig in JndonHia. 

However, the dangero\18 particle m the outside air produce a harmful condition 

inside the hawe which polluttd the indoor air environment through windows 

or doon. Therefore, a wileleu indoor air quality monjforjng syslem is 

dewlopecl to monitor the air quality in the indoor environment. The 

contribution of1his project is to ckwelop a prototype Ulling low-cost air quality 

control unit eensor, temperature and humidity semor. aolar PD1m' aupply and 

R.aspbmy Pi Next, the system provides able air quality monitoring mrding 

and display the data in ~ using the cloud storage. Fuxthmnom, 1h11 

syatem also able to store iecoid in cloud storage for furlber data lllllysis and 

able tn send the notificatlon when in unhealthy condition. The healthy llinit is 

set in IOOppn which !l!e!lnt about 1be bcalthy llinit. 1he system SCIMl. the email 

DOtifi.cetion to user and in the nme time the red LED bulb ligb!M vp ml the 

gr'llm LBD bulb lighted vp again when the air quality blllow 1ha healthy limit. 

Besidet 1hat. the system is a low-cost aysti:m and uaillg solar power u 1be 

powm- mpply to rcdw:e tbe harm to the planet and cra!r: positive conditions 

for 1be aMromnmt. Next, the setup of 1he project is easily whic:h is jll31 

in:teraci with the Rupberry Pi and llCD80r technology which can found euily 

in the mazbt with low-cost price. Tho impact of this study produce a beUm 

indoor environment monitoring to the uaer. 
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ABSTRAK 

Kebanyakan 01'llllg pada m.asa ldDi mem.beri peibatiall tetbadap )J;e,sjbatan, ~bnya 

makanan yang merek:a makan sihat dan 1mdam.a udara yang mereh nafiis. Di 

Malaysia, s"1iap akhirtahun, pencemarmjerebu berlaku disebebkan oleh pembakanm 

=buk:a di IDdonesia.. Waiau bagaim•napw. zarah bed>abya di udara luar 

menghasilkan keadam yang berbabaya di da1ain rumah yang mencem.arkan 

penekitaran ad8la da!aman melalui tingkap atau pimu. Oleh itu. sistrm pemmtanan 

lwaliti udara dalaman tanp& wayar dibtmgunbn Ullluk mcmantw baliti udara di 

pe:rsekit.anm tmtutup. Snmbimgan projek ini adalah untWc membangun p:rototaip 

menggimalran 8ellll0r llllit ka'Ml1an krialiti udara lros rendah, semor suhu clan 

kelembapan, bekalen Iwasa solar dan R.e.!lpberry Pi. Seterumya. sistem ini 

mimyedia)ran baraan pc!lllllJl1auan kualiti. udara yang mampu dan mmnaparkan data 

dalam. laman web 111mggi1nabn slonm e.wa. Selain i1u, aistemjuga dapst menyimpan 

rd::od da1ain storan awan untWc analisis data lanjut dan dapat mnghamar 

pem'beri.tahuan apa'bila da1ain keadeen tidak sihat. Had yang sihat dite1a14 ao pada 

lOOppm yang bermabud tentmig had yang aihat, sistem meughau1ar pemberi1alrwm e­
mol kepada pcmgguna dan pad.a masa yang sama memo! LED merah menyala dan 

meutol LED hijau men,yala semula apabila lwaliti udara di be.wah had yang sihat. Di 

samping itu, sistlim ini adalah sistem kos renclah dan mmggunalam tenaga suria 

sebagai. bekalan ku.all8 UDtuk mengumngkan bahaya kepada planet ini dan mewujudlcm 

keadaan positifbagi elam sekitar. Setel'U81lya, persediaan projel:: mudah sahaja yang 

ban.ya berimerabi dengan Raspheny Pi dan teknologi sensor yang dapat dijumpai 

dengan m11dab di pasaran. dengan harga murah. Impak kajian ini menghasjlken 

pemanta:uan pmekitaran dalaman yang lebih bail:: bpeda penaauna. 
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CllAPTER.I 

INTRODUCllON 

Most people nowadays concern about bt:ahb. they coDCem about wbe1her the 

food they eat or ner 1bey drink lift heel thy for 1beir life but moot of 1bem pay a little 

attention to envimmnent around 1hem espeQally 1he air quality 1hat simound 1hem. 

Whm talking about1hri air pollution, especi.a11y tNC'JrY aid of the year, Malayaia 

always faced the haze pollution due to the opm buming of the forest in Indonesia. Tho 

open buming n:leased hal:mful gases and 0111: of the example is Nitrogen Oxide (No.) 

which is the maincompommtoffommlion of acid rain. Those kinds oflwmful gasm 

affect our health 8lld can cause hmg amrn or chronic heazt di.tease even though in 

indoor environrnart This is because the outdoor air pollution come in to indoor 

tlnough 'frindow3. Thm:fme, a system is proposed which em dch:ct 1he air pollution 

in indoor mviromnent 80 that the people manage to bep away 1bose lwmfu1 gases 

which affect their health 

In om to mnow those harmNl gas, the air sensor WIS used. Nowadays 1hc 

!IClll!Ol'tecbnology has been im.prol'Dlg as cmnpamd to the pmv.ious w1mnlogy. 'l'hme 

are m.any air quality sensor products semng m mamt. wlli.ch used high ll>Amotogy 

and knowledge to dcvclop this kind of air quality monitoring systan. TheJCfore. those 

existing prodm;ts an: eostly. BesidelJ 1hat. same offbem do not provide 1he ll01ifieation 
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almt and atom the data for :furdis amdysis. 'l'hemfoRI, this project proposes a solution 

to ovmome the problana by develop a wireleA network and low-cost system 1hat can 

mmnlm the quali1¥ of the air mid the systan can able to mxml die data reading and 

smcling ll.01i&a1iol1 when the air quality beyond the limit. 

The hardware use in 'Ibis system me Rmpbmy Pi, an air sensor to sense those 

bm:mful gases and a trmpelllture and lnanictity semor to deb:c:t the ~ature and 

hilDlidity. A web page Wll8 cJUted to display and analyais the data :fbr air quality. 

Whm the air quality i3 in -.mhealdiy mviromnent, a notification is sent to the mer 

tllrough mail. There is also a wireless nctwolk connedion in 1his system so 1hat the 

data can said to tbe cloud stomge mid sending the email notification to tbe user when 

the air quality i3 in 1mbntlthy rmidition. In the end of 1he project, 1bis sysWIJl helpcxl 

the user to monitor the air quality in their livina eavinmment. 

1.2 Problem Statement (PS) 

Todf.y a lot of air pollution monitoring sys!em found in 1be marbt but the \l8e 

high-1edmology tX> develop and costly. Othes than that, the air polllllion monitoring 

system in 1he maibt mostly shows 1he reading of 1he air quality, but 1bey did not 

provide 811)' notificcion and 1bcy also did. not sto:n: tboec air quality :n:ading on cloud 

stomge mid even in local stmage. The people or 1lllCI cllllllllt acccs.s 1he previous air 

quality reeding &Dd do analysis whm 1he systrm does not provide storage to store the 

reeding. Thenllme, 1bis system i3 proposed to solve thosD problelll!. 

Table 1.1 SD1mary of Problem Sutnnent 

PS Problem Statement 

PSI The existing air quality monitoring device in the m.aabt aze costly. 

PS.2 The air quality monitoring system show only 1be reading and did not 

provide 1he notification and reeding storage. 
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1.3 Problem Quatlon (PQ) 

Problem qustion is use to distinguish ear.Ii problem that being stmed in table 

1.1. The table 1.2 below show 1he project question's swmnaiy based on 1he problem 

lllllr:mcnt above. 

Tllhle 1.2 Snmm•ry of Projed Question 

PS PQ Project Queltlon 

PSI PQl What type oflow cost tool 1bat 1111itab1e to used to monitor the air 

quality? 

PS2 PQ2 HDwto alert the mer and bep record when air in 1mlwoalty level? 

1.4 Project Objective (PO) 

Proj~t objective used to defmes the things tbat De«l to achieve. The problem 

stmmcnt and abo the project question of this projea !hat statccl in the ~ous 

subsec;tion must be colllliderod to achieve the project obj~tives. 

Then: are tbr= objedi.vc, whillh need 1D be ar.hivcd in this project: and those 

objeclive 81'e shown as below: 

Table 1.3 Sa111mary of Projed Objectltes 

PS po PO Proiect Obieetive 
PS I PQl POI To develop a wirclcM nctwoik and low-cost system that can 

monitor 1he quality of air which C8ll affect the human's 
halth.. 

PS1 PQ1 P01 To imqpate the mollitoring systrm with the wehpage so 1bat 
Ille infonnation can be viewed online. 

P03 To daily record air quality's data and gmerab: notification 
email whlDl the air 

.. 
is in condition. 



POI: To cknlop a wlrclet1 network and low-coat 11dem tbat can monitor the 

qmlity of air which am afred die lmma'1 halth. 

4 

Based OD this system, the Ra!pbmy Pi microcamputs and llO!DI! air lMmlOr 

W88 used to product a low-cost system. The Raspberey pi is amil2'0C0mputer diat low 

in cost and using operating systmn "Raspian" whiclt fo!Dl by intrncting the R•sphaly 

Pi with the Debianoraa1ing systrm. :rn addition. Raspberry Pi CIUl support the wirdes!I 

connection, thus this system use a wireleta network connection to send the :neading of 

the air quality 1o the c:loud 51orage. 

P02: To intepate the moaitorillg 1y1tem wilh the webpace so that the 

ln!onmtlon can be '¥1ewed onllne. 

The system integrmed with 1he 'WCbpage to display the nieding of the air quality. 

The owns am view the i.nfOimaticm or the P"ding of the air quality cmlino. 

P03: To dRily ..-rel air qwdi:ty'1 data ud generate nolifitation email whm the 

air qa.allty It ID~ cmutlllon. 

For the database, the air quality reading is recorded an.cl stoml in the cmliae 

cloud stonige. If the air quality are in unhealthy condition, a notific:ation is gr:nmmd 

by xncfing a warning email using email server. 

1.5 Projed Scope 

The scope of this pmjec:t me going to be handled as fhllow: 

• Raspbmy Pimkrocomputer is med u a device that interact to other hardwares 

• MQ13S Air Quality aemor is used to detect air quality in indoor emiromnmt. 

• DHI'22 TempaaDlle and Humidity aemor is used to dmc:t the lmlpemtule and 

h1nnidity in indoor enYiromnent. 

• Ncmfimon message is se:nt to 1bc user by uail!g an email. 
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1.6 Project Contribution (PC) 

Project contribution defines the ~ fi:om 1llill project and signific:ani 

contribulion of this project. Thia project mes low-cost Raspberry Pi and air quality 

scmar 1D monitor thl! air quality. The air quality l"'Nfing is tnmsflmd to 1bc: cloud 

scrver1hr01Jgh 'Wifeless n.etworlt CODDCCtion. The "WC'bpage has the fimtion to show1bc: 

record of the air quality wing The reeding of air quality is also recorded in clo\111 

storage. On11 of the contribution of this project is to send an mnail no1i&ation to the 

uset when the air quality ia in 1lllheel1hy condition. 

Table 1.A Summ•ry of Pmjeet Contribution 

PS PQ PO PC Project Contrlbutlon 

PSI PQI POI PCI Understand the fimctionality of low-cost Raspberiy Pi 

and thD air quality semoJ' and humidity &ellllOI' in 

wirclelll nctwotk. 

PS.2 PQl POl PCl Monitor the air quality ,....ding and display in 

wdlpage 1hrougb illti:rnet. 

P03 PC3 Manage record data in doud ltomge far further data 

analysis and send notificalion when in unl!eeltby 

condition. 

1.7 Report Orpnintion 

Chapter I: Introcluctlon 

Thia chapter mainly focus of the introdllction of project whidi include the 

in1mduction and &D background of tha projDCt. It also briD& explaimd 1hD probhm 

mll::ment, project objective, acope of1bc: project, 1he expected outcome and condusion 

to mabl !IUl'e 1bc: project can bD UDUrstood easily. 
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Chapter ll: LltuUare Rnlnr 

lbis d>t.pter foeases 011. the explnaljO!! of the mding material and publish 

thesis. Ir-, this chapta deacribed. same mlmd publish diesis mid joumal articlea 

on air quality monitoring. Thw publish 1hc:sils and mlicles is llDlll.ystd mpeci11lly about 

the main 100ls !hat med in this project. For exampte, Raspbmy Pi and air quality 

Chapter m: Project Medtodaloi!Y 

In 1his chapta :6:K:us an the project method which explain ear.Ii stage of the 

11eh:cted melhodology like waterfall methodology. The chapter aho dc:K:Jibc the 

milmone af tbia project. 

Chapter IV: Amlytll and Daip 

In this chapter focus about the problem analysis. aaalysi5requirementand1hc: 

project design. For the problem analysis, all the problem stm:ment 1hat stated in 

chapter I cWicussed in lime whmeas the analysis nquimnmlf of the project fOCW1 on 

nw side, whichmelwdwue ieqviremmtlllld so~ iequllancm. For the de8ignof 

the project, the logical design of the project and die flow of the project also atblched 

in this chapter. 

Chapter V: lmplemmtation 

In this chapls follWI onhowlhoprojMis implememted. lbis project wed 1ho 

Raspbmy Pi md air quality sensor. The step by step of how to wiring Uld 

confismalion the Raap'beJrY Pi with thc air llDll!01 also stated in this chapter. 
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Chapter VI: Tating 

This rbept.er :fi>CUSC8 about the project tat plan. test design ml 1Mt i:eaul18 and 

wlysis of the project. The testing plm is doJlll consist of 1hl! test organization, test 

eiMromnmt 8lld test schedule. Next, the 1est design is descripled in the testiilg data. 

The tm mult is analysed in order to conclude in testing phase. 

Chapter VD: Conelmlon 

This chapter discmse8 about 1hl! 81111DJWY of the project. The conclusion 
includes 1he observation on wealrnesses and stmigths, proposition fur impnmment 

wllich are future work. project coutribution 8lld 1he limita1ion of 1he isoject. 

1.8 Condu.sion 

Last but not least. this project is aiming to achieve all the objective md to 

owrcome the: proble:m. statemem in this project. This aasim the UDderstmlding of the 

reader about the project inchvling die project backpnmd, objective and problem 

statanent. ID. the Dal d!apter, 1he 1itmtute rmew is discussed, which describes about 

the :related works. 


