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ABSTRACT 

Rising wuries rqarcling clima!D dlange and pollation 11:4aiie the deftlopmmt of 

amronmad!IJ!y fi'!aidly and mstalnable technologies. Tbls project entail• the diMlopment 

and enbm M¥1lt of a soJar.plvmecl grass artier. which is operated by 111 Anll1ino 

micrucalllrolle. Tho objeclivo i• to encvwage men entilwwwmtllly fi'iendly melhodB of 

maintaining lawns. Tho main goala COllliBt of developing a solar-powtnd ayslmll, 

pNgiiiimJng 111 Anlaino miCJOCODtroller for 111lf-diroctod movemonl lll1d opeiatiou, and 

ova1uating the oft'ecli•nma of 10lar amgy in operating tho grass artier. The proc:oss invoMI 

a melhodic:al app!UiKJJ, llllrting with tho clevelopmmt of a :ftowchart for the system, and 

~PJ'Ulll•ili!••ingtho.Arduino mkmc:ontroll«. Tho coro ofthe dovolopmmt proceu 

is in tho seloction and usembly of c:omponmt9 for~ tho circuit. Tho gnaa cull• 

milizcs soilir eoagy, e&elivc:l,y converting it to power tho devioe, whi®. eonsis1s of a blade 

Mier tor lflmmlng 81111• ad ea ullruaalc seasoi- for detecting and avoldllla oblllaclet. The 

hy fjndinp jndjllldJ.: dmt the !IOl!lr panel ellicimtly ieplmishes Gae bldtay; panmll:eillg 

C'-O"tim1911& funaloullty. The \lllnrSolllc sensor e&ctively ldenlifles and avoid& obetractiw, 

while the 'blade cuUer effidelltly 1rims the IPU8> mow-m, the 11ystem'8 opaatlonal 

efficleacy. The hrllialift hlgb)ighls l!llbstall!ial envlromnemal ~ pert!oularly in Ibo 

re4uc1ion of air and noise pollutkm and itl colltribut!on to climate ®imp mJt1aation. The 

aeldim of lhis solar-p<l'W'lnd. grass cutt« sipifies a significant propssion in 

mvironmmtal:y fiit.ndly tecbllology, providing a mstainable BUbstilllle fur commdional lawn 

care~ 
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.ABSTRAK 

memerlubn pcmt..mg,•..., teboloili Ylllll mcsra aJam "1d111r dan babl1111jutan. Projek ini 

meb'btdum pembimpnipi dllll pcirinpen panottma rumpllt bertcmp aollll', yq dib:nd1!ibn 

olrh mikrc*-.iler Ardulno. '1'1!11114 lalah 1lllluk mengal1kbn bcdah yang leblh - llam 

H.tltar umuk m~ rumput. M#lamat utama ladlrl daripada mmibangunkan alltem 

bemaap solar, m.maw:ang milaokcmtiulet Ardui1lo UDluk pergmakan d8l1 cperui endiri, dan 

menilaj bberkeanan temp solardalam mengendalikm pomatongrumput, PrctN iDi mol>'bethn 

pendokatanmotodikal, bennula denpn pembmglman caita a1inm unluk 11iJtem, dmke11mdianny1. 

~ mikrokolllroler ArduiDD. !mi proset1 pembqulllm terle111 dalam pemmhm elm 

p:rbimpUlllD himponm UDluk membinanmpwian PcmoeongrumplltJDOUl!!"'hn tenap tolar, 

11CCG11 beru.n mc:mikad:mmya untuk membcri lruu11. kep&.da perami, yang ll:rdiri daripada 

pcmatollg plsau llllluk pemotollgall rumput dall - ultralolllk uatuk ~ dm 

maigelakkan hala"81n Tumuan uramamemmjukkan bahawa p&Del. aolar secara berlmlanmen81tl 

sanula bami, meqjamin tlmgsi borterusan. Semorultruooik secma belklmnmqOll&l paSli dan 

mmgola!Wn hnla11p11, m1nakala pemoeong piJau - OClkap memotong romput, ll10lllllijukka 

hcckapan opaui si8tem. Inisillif ini menjGiod Udlh lltm lddi. yq kcf.lq, temtamanya. 

cla.la.m pell£llnlDpll p:::1u;ananm udani dlin bbisinpn clan 1111m!;J(ln,pn lcepada pc:!l&lllUl&llD 

pcrubahm lldlm. Penc!ptaan pemotollg rumput bcrtenaga solar inl betm•lma kemajuan yang 

slgnlfl!can dalam teknokigi ramah alam sekltar, mmyedlal::an pengpnt! yang beikdanjvtan UDluk 

teknlk penj~ rumpot kon•easlonaJ. 
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CBAPl'ERl 

INTRODUCl'ION 

Anluino will smw u 1he ccm1Iol system :fur1ha solar-powmed gnw cutter 

for lawn maintmance that this project seeks to ~ Tnditioul gnat c\ltCm 

fmqwmtly Ulili7.e engines powmed by gasoline, remlling in environmental 

degradation and. dependence on non-renewable reaomces. Using solar energy and 

IUl .Arduino-besed control system, the project seeks to dcwlop a sastaina\tle and. 

enviromnentally fiiemlly 50Ju1ion for lawn eare. 

Solar emqy ii a pme and renewable energy 80\IECe 1hat cm be utilized to 

power 1ha grass cuttar. Using solar panels, the system will convert S1111ligbt into 

electricity, aupp1yil!g b: laWD. Clllter wi1h die neeeeaary power to operate. 'Ibis 

coll1ributes to a greener and more awitainable appmach to lawn care by reducing 

reliance on fossil fuels and gn;c:nhouse gaa eminions. 

The Arduino mierooon1rolkr will serve as the system's brain, n::gu)ating di.e 

grass c:uttft's various c:omponmb end :functiom. It will monitor and nigulaU! 1he 

power supply, manage the ovemll operaiionoftbe machine, and control die CUiiing 

blades. Arduino will be used to c:cmstrw:ttbl! req,uired comrol logic end algorithms 

for efficient and. elfec1ive gi:asa CU1tiDg. 

The design and mgralion of solar panels, a power manag~ system, 

motor conDul 111eclvmj-s, 8Dd safi:ty :fi:atun:s will be n:qum:d for die 

developmem of a solar pow=d graaa 1rimme:r Jn eddidon to implrmenting safety 

meaaurm to protect mms and pnwmit accidents, the system will be opCimirM to 

guanm11:e suflicimt power supply for die grass cutta's operation. 

ThD initiative will also c:onccmliatD on 1hli derign and cmgil1llering of 1ha 

gnlSS lllliter, taking comidcntion CBI lllllDDClnillbity, cutting eftil:iency, lllJd 
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uaability. It will include Jl!Ototyping, testina, and iteradve enhmMDMltll to emsme 

a flmc:tional mid user-:6:imdly lawn main11mmce solution. 

By clUtiJlg a aolali-powmd gEllS8 cutter with Arduino. 1his project bopes 

to promote Sll!tainabla lawn c:ma prac1ice!, reduce environmcmlal impact, mid 

offer an 8ltanative to traditional grass cutting mecbine11, The system's i:eliance cm 

rmewabhl wrgy mid its eftli:ient opeiation will c:ontribum to a Sft!CDU and moM 

sustainahl11 future, addressing ineee3ing amcems about climate cl:llllnge and 

re10urce deplecion. 

1.Z ProllJem Statement 

Traditional grass cutter.I require a lot of au:igy from the person usUlg it, so 

1bey NqUire a lot of hard work. Tbi8 makes people tired. slows thrm down, mala:a 

1hmn bard to pt to, and puts their IBfety at risk. Lmger areas may be hai:d for 

operaton to cover ill a fair amount of time, which could slow dow.o. progres11 mid 

make the quality of the gr&<rs cult:ing leu c:onsi*1lt. Also, people with limited 

physical. str:englh or mobility problems may not be able to take part in lawn 1:11n: 

activities because of 1he physical d(mlmds This makes it 1iarder fur everyone to 

get involVl!d and participate. Besides that, th11 high amo\lll1 of enmgy n.eedisd from 

1he operatm makes it more likely tbat sometbiDg will go wrong, or someone will 

get hmt while cutting grass, )w:m"e die opuatw may pt 1iJed llDd lose c:ontrol of 

1he machine. 

Moreover, 1raditional grw C1llll:r uses gasoline, which poll=s die 

environment and cn:atcs noisc. Gasoline buming results in air pollution mid 

gieenbome gas emissiODS, which have an impact on climate change. Additionally, 

guoline-powcnd grass cutter maclrinl!S make a lot of noise, disturbing pDOple in 

1heit homes and in public areas. For a sUS!ahlabhl future. it is essmfiaJ to address 

1hese c:oncems. 

Furthmmm:, the W1C of~ glll!S cuth:n without 510lar pends 

aboultl be fix because even though the machine& that run on baUeriea have some 
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benefits over ones dw nm on gasoline. there llftl still some problems with using 

it. Grass cuttms that nm on bettmies but am't be clwged by the solar UIWllly haw 

a short bdeiy life. This limi13 howlcmg1be machine can be uaed before die batteey 

nmds to be clmpi or replaced This slows down the inc:ss of culling grass and 

mabs itlm efficient.~ gnw l.llllfer.I m.'t be dwi:gcd ming solar 

e!ICJIY, so thty must use del.l1ricity to m:harp. This reliance on outside power 

sources ll8ll ba inconvenient, especially in mDDte 8Rlllll or when die power goes 

oft mmng grass-cutting 111.ltivitiea less~. 

Traditional grass c:utten result in a hu:k of cmmgy, ~ pmdw:tivity, 

and safety rim. r.=luding dlose wilh mobility impeinnenta Bo1h gasoline and 

bdery powenl4 grass r:utlm comrihute to air pollution, noise polhllion, and 

limited battexy life. It is Cll.'JCllti.a1 to addre'.iJS 1hese islRle'.il in order to develop 

sohttiom 1bat are eflicieat. en.v.ironnw:n•ally favourahle. and ecceaaible. 

1.3 Project Objectm 

The aim of this project is to diwelop an Anluino-powmed. solar-powmd 

grass cutter for efficient and SWJtlinable lawn mainll:llim~. The project aims to 

achieve the following specific obje<:tivM: 

i. To design. and d!Mlop a solar pow=ed grass cutter system. 

ii To pogram an.Arduino microcon!roller to ll!8!MI&«! the grass cutlm' system 

movmten1:, sellllOJlll mad cuUing opellllion. 

iii. To analyse theusc of sole eDeJ11Y inagrus cutter S)'8laD. 

1.4 Scope of Project 

The project's overall objective would. be developing an.Arcfuino.power 

solar pov.ued grass cutter for efficient and sustainable lawn majllfrmanoo, The: 

8COpe of this project llftl as follows: 

i. Dtisigning a grUI cutter machine powered by solar emqy. 

3 



ii rmieanmna an.Arduino-bued comrol system for opemtion. 

iii. Ptvgmnnring anArduino m.imJcmdmla for managing the grass cutter's 

operation. 

iv. Incorporating Bllfety features and mer-frimdly cmdmls. 
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CBAPl'ER2 

LITERATURE REVIEW 

M•intainb1g grw mi other pen areas in good shape is an important part 

of making places look niee and -11-la:pt. Tnditioml grui cuttm have been wed 

fora Iona time to tab C«rC oflswns, bal1bcy oflmrcquirc a lot ofhumanCllCllY 

or gasoline, which make.s tb.11111 less efficimit,. bad for the enviromnent, and bard to 

ob!ain towards. In recent years, theie has been a greater interest in finding way& to 

tab care of lawns dull me bath enviromnenlally friendly and c:ast-efi'er.tive. 

Aiduino is an open-source electromcs tool th.at can be used to make control 

system dw can be programmed. This could be used to mm a solar-po~ 

grass cuttm'. Solar-powm.!d gra.'!S cutk"3 have many bmefits over lnditional onm 

betause 1bey use 1he power of the llUll and have more advanced control 

'lllclmologies. This review will specifically look at the problems with 1raditional 

gnw wttenr. the adYimtages of using solar power to 1alR: ~ oflawns. lllld the 

ways in which Arduino-besed control sySCtms cen improve efficiency 111111 

IL...,fb!nim. The reW!wwill look at how long grus aft'ects fields, lib how it loab, 

how it attmcts weeds, pests, and venomous animals, 111111 how it cuts down on air 

ftow. It will also look ll: the problems v.ith sbmdanl pus cultms, liD how had 

1hey are to use, how 1bey hurt 1bc: emirontnart, how bard 1hey are to get to, and 

how urudl it costs to keep them nmning. Also, the lilmtme 8lud:y will focus OD 

the benefits of solar pows fur cu11ing grass, including how it is DDlllWllble and 

8mtainallle, how cheap it is. ad how lit1le of an im.put it bu on the mviromnellt. 

When solar magy is used to power grass cutter&, gasoline is no longer needed. 

Thill cuts down OD greenhoWJC gm emissions and air pollution. Thill n:view will 

also look at how Arduino Wdmol08)' can be used in solu-powcied grus mowm. 
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Arduino-bued control systems offer exact control over cutting mechanisms, 

efficilmi enmgy managemeut, samfy featmes, llD.d the ability to bo automated. and 

c1111m1i•ed. Thia ieview aiJm to give uad\11 information abcrut the development 

of solai--powenid grass c1llbn that use Arduino for efficiml and envimnmlmlally 

friendly lawn cme by 811111.ysing the cmmit 1.itaatuR; and r:esean:h. 'lb n:sulb of 

1his JeVicw will help us UDdcrstan4 die possible benefits, r;hallmgee. and 

opportunities of1his mw way of doing things. They will also lay 1ha groundwOJk 

for futme stllcly ml dm:lopment in the field. 

.2.2 Put Related Projed ll£&elll'Ch 

Several anicles staw !hat the authors efttcii.vely illus1ratc4 their :&amewoJk 

in 1he research. Sewra1 srudies and initiatives on 1he Developmem of a Solar 

Power Grus Cutter wi1h ArduiDo for Lawn Main1eDaDce have beat reported as 

follows: 

1. Aiduino BallCd Solar Opcnted Grus Cutta:[l ]. 

2. Development ofMicrocontroller Based on Solar G1'8Ss CuUer[2]. 

3. S1ructun: of a Smart Orasa Cutter Based on Solar Poweif S]. 

4. Dll*ign. of remote monitored solar po'IWl:ed grasscUlla' robot with obstacle 

avoidanr.ousing JoT[7]. 

ll1 An Auto11omo1111 Gnm Cutting Revolution widlAnl..U.O 'n:dmolo&J 

ThD use of solar enmgy as an altemalive mmgy soun:e has existed for a 

vay long time but hall been 1di)j.m :fur :fewer 11pplii:atiom due to the prevalence 

of other Cll=aY sources. Solar enagy is the process of capturing the llUll's nldiant 

light and heat ming a -variaty of teclmologies that llRI comtantl.y evolving, SllCh u 

solar thermal eD.eJBY and photovolwu. ~ng onbow1be energy is converted 

to solar power. diese 1r1:bnologies are bmadly classified as either passive solar or 

ac1ive solar. Due to the efficacy of these toolmo\ogies. solaraie:1g1 lw booome a 

significant soun:e of renewable energy. allowing for the eirpension of ita wide 
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range af applications. Today, the world's povm consumption is shifting ftom 

c:onventioml eneigy soun:es such 113 Cosm fuels and hi1BD••1 fuols to solar enmgy. 

Awmcne88 of fosail fuel pollution and its comribution to globe! 'WllllliDg, u well 

113 the fact that :fuel emrgy is non-nmnmble and UDSUStainab1e, led to a shift in 

elleJBY ccmS1nnp1ion P"ftenJs[l2]. The depletion of convcnlional enc:zgy SOun:ell 

has also im:mised the significance af nollllOnvcntional meJ8Y soun:es. Fossil fuel 

has been 1h11 prlmmy !IOUlal of llOlHenewable enmgy in 1111 developing countries. 

When we import fuel, 1here is llwaya a tendency for the price of fuel to rise. Thia 

hiDdas the devclopnmt of the nation and cawies economic instability. Lawn 

maiJl.temnec is the art and pmfeuion of maintaining ahealtb,y, clean, secme, and 

aeatheticalJy pleuing lawn, typically in a garden, perk. or estate. 

The proj~ details a solm:-powered and microocmtrolla-opeuded field 

cuuer. Thia initiative primarily redllCCI labour end energy comumption. Extreme 

power point monitming is utilised to improve 1hll effieimK;y of aolm' panll]s. Thi! 

DC will DC buck boost eomuters iDcleae 1he DC voltage produced by 1he 

photovoJ:taic: panel and stoi:e it in a battery. It's a.n mJtmnattd system designed for 

grass mowing. Using photovoltaic panels, 1he soim:o is deriwd from the mn's 

cDCJ8Y[3). The DC-DC convater is utilised to COJXVert low-level DC voltage to 

high-level DC voltage. High DC voltage is n!CJ.uired for the operslion ofthD entire 

apparatua. Sell80rs and microcoatrollers ao:: employed to accomplish aufomatiotL 

Usina de motors, wheels and Cl&ltina operations are opermd[6]. The sys11:m is 

powaed and opemtes in reSCIVe mode ming a DC battery. 1hc developed 

prototype call be t>pcmted in two modes: lllltomatic mode and ranote mode[4]. In 

mmma1 mode, 1hll cuttm is conll'Olhld with a Bl~ remotll 

controlkr[9] • 

.2.2.2 Smart Solatiom for Lawn Maint....••1111 

This paper, entitled Solar-Powmd Glll88 Cutter, occupied leas l9J*e 111111 

wmgh less because it is pow&l!d by a nmt.GOnVen1ional enmgy souree, resulting 

in zero opuating cost&. It 1w 1he ability to charge 1be batteiy while 1be lawn cutter 
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is in Ojle!Uion. The price of a aoW..poweMd lawn~ will be leas than 1bat of a 

c:onventioml gnw cut1llr. Jn order to maintain allllllt and unifann lawn in schools, 

gardens, and playgrounds, gmss cuttm are utilised. The Arduino NllllD 

microconllOl.leris 1he syatml's h!ain and conll'Ols all:functicms[lS]. ThD system is 

opendcd ming solar cm:JBY[19]. The solar pmcl emm:rb 1hl: S11D
1s eJlCZBll iniD 11 

clwge for the r""""CVd baUeiy[l]. The microcontroller controls thc robodc lawn 

cuttercart[ll]. It bas two modm of opeudion. One of it is aulD mode and another 

is mnote m.ode[13]. The cart contains 1hEee momrs, one for rotlding a cutter blade 

and 1be olha two for popelling the cart. The cart c:an trawl fcrwmd, backward, 

to lhe left or to 1he Eight. A switch is avaflabJ.c to select betwi:en these modes. In 

IUtDma1ic mode, 1hl: Ojle!Uion of 1be field C\IUler is 8lllDm8tcd entirely automatic. 

It is controlled by the microcon!rollez's ston!d prognmnne. As soon ft! this mode 

is seleded. the cart~ forward and the grass c1dter motor is activated. The 

microconllOller is w ted. to the ulttasonic sensor HCSR04 for obstach! 

clen:dion[l)[l6]. The ob~on deteelion clistaace is 35cm, which means that 

whm an obstacle is 3Scm away, 1be cart 11\lfomatically stops moving forwud and 

rotates to 1he right. Thus, 1he clllt c:uD 1he vegetation throughout the entire -. 

No manual imervemionis necessary. APIR.semor(HC.SRSOI) is also ccmnected 

to 1he microcolllroller in order to clemct oumy h11mans and animals When a 

person or 1111ima! is detected. the micnx:ontrolkr tums off the motor, pxewentiq 

my d.mage or llCCident. A&r a delay, 1be microcontroller n:sumes normal 

opel3lion by turning an the cutter motm. A driver IC L293D connects the DC 

motor& 1bat propel the vehicle to one m>ther. Since the microcomroller C8llJl.Ot 

prol'ide the nee~ v:y cunmt to ope:ultll lhe mo1m, these clriwn am utilised to 

inl:mise1he chivingc:um:nt[lO]. Tbi:nami: ofthcprojcc:tand thcde=n:ddiilltlmce 

of obstai.:IC$ are bo1h displayed on en LCD llCICCll. In addition. it displays die mode 

of operation, such Ill! a1itmnatic or remote. ThD motor of the cutter is am1mlled by 

111 electromagndi-: ld&y(.20]. This relay is controlled by BCS47 tlallsislor via 

microcontroller. In remote mode, the trolley is llHWcd man11a1ly using a mobile 

device. DownJoedjng 1he app Al:duino RC D:om the play stole on a mobile device 

enables remote c:cmtrol of thc cart. Afler installing tilt: app, a remote with multiple 

buttons appears an 1hll mobile SCR!eD 1111d am be Wied by lin!dng it to lhe 
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micn>eomrollei'a programme. The miCfOCOJllroller is connected to the mobile 

device via Blwltooth devil:e HC-OS. Tina, using 'Various con1mb IBl die mobile 

device,~ ea manually move the cart and 1um the motor on or oft 

2.2.3 The Arddtectare of an lntdllgent Gru1 Cwtter 

The world is eX]ICriencillg 111. increase hi. air and noiae pollutio11[14][17]. 

The'lraditional filel-powc:red grass trimmer diadmges pe1rol, '81ISing air pollution 

and incmisiDg costs[lS]. A so1-powm:d gnw cutter h83 been iJdroduccd to 

combat 1hia iuue[8]. Thia device COJMlt8 aom eneqy into electrictl energy, 

allowhigdio bJadm to rotate and the lawn to be llllm!d. Som anmgy is a renewable 

energy m, and ~ projeds objecti.w is to ~ and operate tbe 

equipment. The solar pand will be mounted. on an appropriate machine strw:tuJe, 

and it will provide the elcdri.eal supply. A switch will be ins1allcd to go'VeJil the 

operation. Other compouents include a motor, BWildi, wheel, wire, aluminimn 

sheet, square tubing, and imul"tlng material. The frame will be~ from 

GI sheet. Utilising s1lmdard materiall auch • grinding and welding mechint:J:Y, 

manufacturing is pmformed. The principle of operation of11:111 grass trimmrlr is Iha 

mpid rotation of the blade. The elec;trle grBSS cutter is a more CODVenienl gp1imi 

for lawns, gardens, and fields~ it permit$ timely gra.§ 1rimming 80% of all 

enmgy is generated by COll'VDDtional fossil fuels, with oil, mtural gas, and coal 

accouming for 36'Yo. 21 %, and 23%, mpectiveI,[S]. To majnmjn a strategic 

clistmce from impending dll9!8Y shortages, solar poVl'el is a viable altemalive to 

tbese SOUR:eS. An eatiel>-to-opemte solar panel with a rectangular and wide body 

and a solar powered hanger will reduce the envin>nrnentl!I impact of inward 

i.gni1ion mowrs. The solar-powend g111S1 cutter is an adwncemmJ1 in tho electric: 

gnw cutter indu8tly because difrelalt designs have been~ to accommod1re 

various requimnmts and COD'Vllllicmces.. 

The sttw:ture is equipped with a mi.ctocontroller,, sensor, and solar charging 

system. Assembling these cmnpoum!B yields tbe proposed systrm an:bit&&:tun!. 

Tho semon 11n1 the systmn's eyH, med only a c:olour !IClllJm' to obtain the pm 

9 



colour for cutting the grass, and 1be blades will not rotate on the peth whcie thel\l 

is no grass. The 11J1.P11D1ius was powered by the battny, which was charged by lhe 

solar pacl. The baUely supplies the mergy JleCCSSlllY for the compomzts and 

motor to 1111m1 in mspome to cmnmands. Addjtjonally, it will store 1he grasses cut 

by the ~cutting equipmmt. Our design is efl'eetive bmmse it is CllleJY

intensive, as lhe sensor will htll lhe machine upon ~ grwle&1 mas. 

Additionally, this machine will eliminate any obstacles in its path. The proposed 

system eliminates the need for human intervention in machine opendion. Once the 

macJrine is injfiated, it will operam automatically. 

2.2.4 Desip A Gnas Cutcm-with Remote Control ud loT Fcatura 

Histomally, wgelalion was cut wid! a cutlasa, which was inefficient and 

inaccurate. Technology baa advanced to the point where a tingle or multiple blades 

me used to cut "t:getation surfaces UDifoimly, n•d11cing die amount of time and 

e1fort required by h umans ThCle are numaous varieties of gt1911 cutters, wi1h fucl. 

electricity, and propane as essential. power 80\11\)C$. Grus cutters poweftld by 

petrol havo a four stroke internal combustion mgine that requires 1111111u.al 1:J11nlring 

to initiate. C.ompe.ted to gasoline-powei:ed gniss cuUers, electric-powered grus 

c:11Uim, such as corded and cordless electric grass aitms, produce an average of 

less than 75 dccibeb[7]. Howwer. cordccl gr11311 cutters am be dangerous and 

COBtly, wheias cordless grass cuum 'Ulilise ~ble kttl:rics. To address 

these ilsues, new mclmical domain-based Gmscutters 8111 being davelaped, surh 

as 80lar-powm:d grass cutt.ea that interface with loT technology to comro1 their 

openition and movement This paperpropmes amw mdhod for cutting gra&1 with 

soJar..powered grass wiltiS. which requires miftjmal human b11mveation and 

emhles inaua:d services for conneetccl objeds. The proposed model seeks to 

dmp and develop a prototype 1hat is adaptable, resilicmf, comfmtable, potent, 

and obstacle-avoid•nt Jn 1he pro.PCJSCd model. 1be Arduino UNO ATmega328 

conlloller acts as the brain, controlling die camplete operation of the device that 

is iW:nded 1o mah the ~ of in.tel:aaive aMronlllmts easier. The 
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bdeiy, which is rechmgeeble ad cqed by the solar panel, 1111PPlies the model 

wi1h poWtlr. 'l\vo DC mutms are c:mmDChld to 1he device's wheel via 1ho mo1or 

drive:r cimlitLy, which eimu11lllleo1181y regulates the speed lllld direction of both 

motors. Using the hmt conlrol. interfilce, the Bl1111tooth module manaps 1he 

win:less commUDication between 1hc dcW:e mid the wets end. A :&:unt-moUDb:d 

ultrasonic sensor preven181bc device from colliding wi1h obstnw.:tiom. 

2.3 Comparison betwem Pnvlou lleteardl 1114 ddt Project 

Theie are aome ieaearchea have been gonductecf from the past reseeftlhea, 

joumals and articles to gather 1he knowledge mid infomudion regarding 1h11 

developed product. 11eclmologiei used and methodologiei. There are four studies 

which contain 110111e ~and dilladvmltaics as 'Ilbl.c 2.1: 

Table 2.1: C>mpmson betwem Past &search wi1h lhis Project 

Project Advantages ~ Disadvantages Re~ 

1 • U&e P.IR. semorto • Use Arduino Nano [1] 

detllct human present. which have limitati.on 

ofI/Opim. 

l • Can oparate auto mode 

and remote mode. • Tim bettmy'a healdt life 

will drop quickly. 

2 • Suitable whihl cutting • Tim motor in a conlhm [2] 

grw at 1bc comera. hedge trimmer is 

typically laa efficient. 

• Can c:onlrol the speed 

of motor. • Doell notuse Ul1Euonic 

SlllllOJlll 1o datect 

obstaclet. 
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3 

4 

• Abl11 to clean lhll grass • Used calour semor. If [S] 

once the grasa is ~ th= is ~ colour 

oft'. objl!C!! detected by lhll 

prototype may cause 

• Used colour sensor damages or accident. 

(gn:icn cioluur) to 

detect the grass. • Does not use Ultrasonic 

!llllllOl' to detect 

obstaclea. 

• Can conlrol lhll • Does mt UICI LCD [7] 

movement of display lead to lack of 

prototype manually. rllRl-time feedback. 

Rl:iJea:rchers ha"Ye m:ognised 1hat the growth oflong grass in 1awm poses 

maintenance challenges in 1a'm8 of efficiency awl effedivmess. Lcmg graas can 

affect lhll look of outdoor spaces, inCl\lase lhll risk of fire, sheltered pests mid 

allergens, aad prevent the developmellt of desirable plants. The development of a 

aoJar-powr:rcd, .AJduino.controlled lawmnower seeks ID address diese issues by 

providing an automated, ec:o-:6:imully solution. SoJar llD.e?BY provides a renewabla 

soun:e of energy, mlucillg reli•nu on gasoline awl minimising carbon emissiom. 

This is in line with global 11fforts to combat climale diangll, ona of the most mgcmt 

global iSIUC8. 
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CBAPTER3 

METBDOLOGY 

This chapter focuses on 1ho dewlopnent of a solar-pommld grass c:utter 

using AJduino for lawn maintenance. The ini1ial step involwd Gault Chart, 

ftowchart, seh!c:ting components, comlrw:ting circuit and JllO&l&o11ning This 

methodology aimed to develop a ao:W-.powc!ed gmas adler using Arduino that 

efficicmly maintains. lawns. 

3.2 ProjedPlanning 

Project plaming i& die proce88 of definina and organizing 1he tub, 

nisoun:es, and timeline required to successfully complete a project. It involves 

dctmnining 1be project's objectives, scope, deliverables, and milestmles, as well 

llS idcmtifying the necssary activities, dependmcies, and msou:rces needed tD 

s bicm; those goals. In Appendix B shows p:iese:u.t Gantt C1mrt for BDP I llDd 

plmmcd <J8Jllt Cliart for BDP 2. 

l.! ll'mlctiaul modules of the 1J812ln 

A fl.owclwt is used to construct and descn"be the systmn's pmcw!•ve. It is 

eldalsivdy ufili900 in engitw:ring and hardware development. It dCllCribes how to 

follow a sequence of actions. Using 1hem detemlines the opemtion's stage ml 

method of execution. This subw-Jion desmbes the project and c:ampommt 

procases. This chapb:r will ebicld• the aitire procedure before moving on to 1he 

next cliapter, which will apply the dctmnining and evaluating. 
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3.3.l The l.l'lowdwt of the Syttam 

.AC<lOnting to Figure 3.1, 1be tlo'Wl:hart demmislmtcs 111. advanced 

OjlCilational mmhod. fm an automated systmn, a 1;ypcl of robotic t"Cbnology. This 

sequence begim by simultaneouly moving 1be machine fonvlld end iaitWing a 

cutting mechanism, u seem by fhe engapmeut of a bJade motor. Tiu! key lllfr.ibull! 

of 1his system is its ongoing surv1>mNW'! fm any obstaeles in its path. When 111 

obstacle is detec1le4 within 20 cm clislall.e, the procedme requhea an immMiste 

stop of the bJada lllDtor, imlicating a stoppage in the cutting opml1ion. Tho system 

suheequc:n!ly adjUBla m di!edion by perfonning a right tum, a 

deh"bma!e operalion inlended. ID bypaas 1he identified impedimail. 

\Vbn 1bere are no obstacles iD its way, the device continues m.oYiDg 

forward, keeping 1be blade motor nmning to msure UDintemqlted C(lll!p1edon of 

1he task. This operational flow s~ the mac:hino's imude capacity to 

effortleuly combine movement and 1ask. complettOll., while also being able to 

quickly adjust to changes in 1he SUl'IOllDdinp. The flowchart not only 

demonstrates the tl:elmical ar:chi1ectwe or • Jtom.W Iepli" but &190 empha•ises 

1he significance of incoqioraling sensory illp1ds to enable insmntan'=OUS decisio• 

wtking These chm:acteristii;s are erucia1 in trutoma1ed systems, eapeeially thme 

that need to 1'mction in settings wnh fluctuating ad uw:ertaiD r.ctom. The 

complex immactions thllt ocair in modem robotics between mechanical action, 

9eUOll-'based detection, and adaptive response systans aze clemollSl:ratlld by this 

flowclwt. 
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Figur\13.1: The Flowchart of the System 
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The Figure 3.2, pusents an in-depth pidun: of an811tonomous gnus cutting 

robot that opemteiJ on 30lar ~ inch1djng n:newable C11C1gy llOUl\leS and 

advanced 8eD80lY input to cary out its 11Sb. The input compolllell13 of the system 

comist of a soJarpmel, whicli smws as the main enmgy ll01lnlO by capturing solar 

electricity to power d1e machine, The lithiam 'baUl::ry serves as a way of storiag 

solar enagy, 'tbaefoM ~ tbe machine's fimctianality evm in tbe 

ah9c .. ,., of clin:a S11111igbt 

The ultnlsonic scmor is a crucial rompnlle!lt of the robot's navigation 

system, u1ilising solllld wavm to identify impedillM'lllfs in its path and enabling 1ha 

robot to move 8l01lll4 them. The power switch serves as a manual intermce for the 

user to initim or terminate the systmi. 

The microcomroller seMs u the cemraI componem n:spomible for 

me!Ong decisions aud controlling 1be system's Nnc1ionality. It rece:ivea input 

signals and COldrob 1he oulpats accordingly. The olllpub m: -U illua1rated, with 

an LCD display offei:ing a user interface tbat probably shows obstacle 

dl!tect status and the distance of obstacles. The relay module, wider 1ha 

supenision of the mk.rocoutroll.er, functions u an inte!:mediary device 1hat may 

llllllmllly ~ m disable the DC blmk cldll:r.. 

The motur driv=-i3 an es5Clltial llOlllpODClli that allows 1he mieroc:onlJOlle 

to manage the speed ml direction of the moton. The gnus C\lUer OC motor has 

been devaloped for the pmpolCI of cul1ing gra.<1S, c:onlrasling it from dm regular 

DC motor which is more libly :zespomible mr lbe robot's overall movanem 

capibilities. 

This diagram u:pic:8CD!ll 811 advanced concept 1hat combines c:DC:lg)' 

economy and automation to provide 811 autonomous robotic lawn mower capable 

of indcpendcntly maintaining grass im:as widmut tbe wic of fossil fuels or lllllDWll 

imermmon. 
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Figure 3.2: Block Diagram of the System 
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3.5 System Requirements 

A system requirement consists of two parts: the hardware component and 

the software component. 

3.5.1 Hardware Components 

This project requires hardware components to build the prototype. Each 

component serves a specific function and contributes to the overall functionally of 

the system. 

3.5.1.1 Arduino UNO 

In Figure 3.3 shows Arduino UNO. Arduino is an open-source 

microcontroller board based on the ATmega328P microcontroller from microchip 

and developed by Arduino.cc. The panel contains digital and analogue input or 

output ports that can interface with multiple expansion boards and other circuitry. 

A microcontroller is supplied the embedded C programme to control the 

movement of the prototype. 

Figure 3.3: Arduino UNO 

Based on the Table 3 .1, each microcontroller has its own set of advantages 

and disadvantages. The Arduino UNO is chosen for this project because its bigger 

size, compared to other Arduino boards like the NANO, allows for more 
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development apace. making it easier'lo connect and tell mu.y components or use 

m.dbomds. The An1uino UNO has a track record of reliability and dmability, 

e:uuring conrim>us pafo,...,ante for long-tei:m. J110ject8 or a.PJl]icltiou requiring 

c:cm1inuoua operation. Arduino UNO would bo the idaal mic:rocanlmller for tbD 

systrm. bcra•nc it offeI3 mm: benefits. 

ANuino 

Nano 

Uno 

Table 3.1: Aiduino NANO vs ANuino UNO 

SDlllller siDI makM it 
appropriate for 1aab with 
limited !pllllC. 

A breedhoard-tiiendly 
de$ign factor with 0.1" pin 
spacing as a mininnJDl. 

Less expensive than Uno. 

Fewer 1haD eight mahig 
input pins. 

Cerlain iD1lerfilce! may 
teqllirc ad.ditionel 
conneetors or adapters. 

Fewer GPIO ports than the 
Uno. 

Size expansion provide~ LBlgC!I' dimensians may not 
peatei: space for be suit.able for mmll-scalc 
prototyping and comccting endeavOU1'8 • 

. berel.s. 

Grellter ~"bility mid 

familiarity as a mutt of 

being 011.C oflhe fint 

An1uino boanls. 

Robust and dependable, 
with an exbmded tracli: 
m:oJd. 
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3.5.1.2 Power Switch 

The primary function of a power switch is to control the flow of electrical 

power. When the switch is in the "on" position, it completes the circuit, allowing 

electricity to flow and power the device. When in the "off' position, the circuit is 

broken, and electricity is prevented from flowing. The power switch is connected 

between motor driver SV output pin and Vin pin in Arduino Uno. The power 

switch is represented in Figure 3.4. 

Figure 3.4: Power Rocker Switch 

3.5.1.3 Ultrasonic Sensor 

In Figure 3.5 represents the ultrasonic sensor diagram. The primary 

function of the ultrasonic sensor is to detect obstacles or objects in the prototype 

vicinity. It emits ultrasonic waves, which bounce off nearby objects and return to 

the sensor. By measuring the time, it takes for the waves to return, the sensor can 

calculate the distance to the obstacle. The ultrasonic sensor is connected to the 

microcontroller. 
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Figure 3 .5: Ultrasonic Sensor 

3.5.1.4 Liquid Crystal Display (LCD) 

The LCD diagram is represented in Figure 3.6. A Liquid Crystal Display 

(LCD) is a thin, flat display device composed of any number of colour or black

and-white pixels arranged in a grid in front of a source of light or reflector. Each 

pixel is composed of a column ofliquid crystal molecules suspended between two 

transparent electrodes, as well as two polarising filters with perpendicular polarity 

axes. If liquid crystals weren't present between them, light passing through one 

would be blocked by the other. The liquid crystal inverts the polarisation of light 

to allow it to pass through the other filter. Numerous microcontroller devices use 

intelligent LCD displays to emit visual data. LCD display module manufactured 

by Hitachi is LCD HD44780. These are inexpensive, user-friendly, and even 

capable of producing a readout using the 880 pixels of the display. 
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Figure 3.6: Liquid Crystal Display (LCD) 

3.5.1.5 Solar Panel 

A solar panel is designed to absorb solar rays, which provides a source of 

energy for electrical generation. The operational premise when photovoltaic cells 

absorb solar radiation, the photovoltaic effect causes the production of 

electromotive force at the extremities of the cells, which produces electricity. This 

type of electricity is known as direct current (DC). Diagram of a solar panel is 

represented in Figure 3.7. 

Figure 3.7: Solar Panel 
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3.5.1.6 Motor Driver 

Figure 3.8 represents the diagram of a motor driver. The L298D is a 

versatile and reliable motor driver IC for controlling DC motors or stepper motors. 

It features bidirectional control, H-bridge configuration, voltage and current 

handling, control signals, heat dissipation, and built-in protection features. It can 

handle a wide range of motor supply voltages and has built-in flyback diodes for 

protection. The L298D requires a microcontroller or other control circuit for 

operation, and features overcurrent and thermal shutdown protection to prevent 

potential damage. 

MOTOR A 

Figure 3.8: Motor Driver 

3.5.1. 7 DC Gear Motor 

Figure 3.9 represents the diagram of a DC gear motor. Wheel rotation is 

typically accomplished by a DC motor with a gearbox. Assists the wheel in 

rotating gently so that it can encompass the grass to be cut. Utilised two DC gear 

motors for four axles. The shaft of a 5mm DC motor is drilled with a 3mm 

opening, and then the shaft is inserted into chassis holes and secured with threads. 

Designed the shafts to withstand the weight of the chassis. Figure 3 .9 represents 

the diagram of a DC gear motor. 
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Figure 3.9: DC Gear Motor 

3.5.1.8 Relay 

The relay diagram is represented in Figure 3.10. Relay is a valve that is 

electromagnetically operated. It connects or disconnects only one contact is 

required for operation. It has a total of four terminals, including the coil terminals. 

The SPST relay can control a single circuit of electricity or electronics. It typically 

provides the same toggling or on/off functionality as an electrical switch, with the 

exception that it is controlled by an electrical or electronic signal. When a voltage 

is applied to the relay coil, its contacts close, and when the voltage is removed, 

they open. By employing a low voltage or low current power supply, relays are 

typically designed to control a high voltage and high current circuit. 

Figure 3.10: Relay 
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3.5.1.9 Rechargeable Battery 

The rechargeable battery diagram is represented in Figure 3 .11. 

Rechargeable batteries are designed to be reused multiple times. They can be 

recharged by applying an electric current that reverses the chemical reactions 

within the battery, restoring its energy storage capacity. The rechargeable battery 

acts as the main power supply for the system. It provides the necessary electrical 

energy to drive the de gear motors, blades cutter motor, sensors, and other 

components. 

Figure 3.11: Rechargeable Battery 

3.5.1.10 Battery Charger Controller 

In Figure 3.12 show battery charge controller. A battery charge controller 

is an essential component of a power system that charges a battery, as it ensures 

the battery's long-term safety. In principle, a charge controller is an electronic 

device that regulates the passage of energy from the battery charger to the battery. 

The charge is automatically reduced, stopped, or redirected when the battery is 

entirely charged. Battery charge controllers can also be used to preserve battery 

life by preventing the battery from being deeply drained. 

25 



Figure 3.12: Battery Charge Controller 

3.5.1.11 Jumper Wire 

In Figure 3 .13 shows the jumper wire. Jumper wires are crucial components 

in electronic circuits, enabling temporary connections between components on 

breadboards or other prototyping platforms. Made of flexible, insulated copper 

wire, they have connectors for easy insertion and protection against short circuits. 

Available in various lengths and colours, they are flexible, reusable, and easy to 

remove and reposition. They are commonly used in prototyping and 

experimentation scenarios, allowing for quick modifications and iterative testing 

of circuit designs. Jumper wires are also breadboard compatible, ensuring reliable 

connections between various electronic components. 

Figure 3.13: Jumper Wire 
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3.5.1.12 DC Motor Cutter 

Figure 3.14 represents the DC motor cutter. The cutter's DC motor is in 

centre of the prototype so that the vegetation can be cut efficiently. The cutter 

must revolve. For this application, DC motor is selected to operate at very high 

speed. The battery provides electricity to the DC motor. 

Figure 3.14: DC Motor Cutter 

3.5.2 Software Components 

The software application is essential to the completion of specified 

activities associated with the execution of a task or project. This project requires 

two kinds of software: schematic and layout circuit software and programming 

software. 

3.5.2.1 Proteus 

Figure 3.15 shows the Proteus Logo. Proteus is a potent CAD programme 

for designing electronic circuit diagrams and PCB layouts. This software is only 

Windows compatible. In this project, it is used to create the schematic diagram 

illustrating the relationship between each component. Before constructing a PCB 

layout, the primary reason for adopting this CAD programme is that we can 
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convert to layout design, allowing us to determine the correct pinhole location and 

board layout size. 

PRDTEU!i 
Figure 3 .15: Proteus Logo 

3.5.2.2 Arduino IDE 2.1.0 

The Figure 3.16 showsArduino IDE 2.1.0. TheArduino IDE is a software 

application for writing, compiling, and uploading code to Arduino boards. It 

offers a user-friendly interface, features like a code editor, library manager, serial 

monitor, board manager, example sketches, code compilation and upload, and 

integrated documentation. 

ARDUINO 
Figure 3.16: Arduino IDE 2.1.0 

3.6 Cost and Budget 

Table 3.2 shows a comprehensive overview of the costs associated with the 

purchase of materials and components on Shopee, including the specific prices for 

each item. The overall sum of expenses for all things given in the table is 

RM334.02, which signifies the total spend for necessary resources in the project. 

28 



nsble 3.2: Cost and Budget for the System 

No. Itam Quantity ~Pri"(RM) 

1. .Arduino Uno 1 26.00 

2. .Arduino Uno Trau8pam1t Cue 1 5.90 

3. Powe Rocm Switch 1 2.00 

4. Ul1ruonic Semor 1 3.20 

5. Ul1rasonic Semor Caae 1 9.74 

6. Liquid Crystd Display (LCD) 1 8.40 

7. Soler Pant! 1 52.72 

8. Motor Driver 1 SAO 

9. DC Geer Motor 4 50.00 

10. DC Geer Motor Hex Coupling 4 : 22.78 

11. 'fyrcs 4 
! 

21.89 

12. Relay I 
I 

4.80 

13. Lithium Battery 3.7V 3 L is.so 
-

14. Battmy Holcler3 Slots 1 s.oo 
15. Battmy Charge Coll110ller I 

~· 

14.SO 

16. 111!1lpCl' Wire 
I L I 

40 3.20 • 
17. DC Motor Cutter 1 2.57 

18. 3.17.mm.Alde Motor Shaft I 4.69 

19. Cutler Blade 10 Jndl I 11.93 

20. Mild Sti:el Plate 2 4S.OO 

21. WatczproofEnclosure Box I 14.90 

22. 8-dbomd 1 3.90 

Total 334.02 

.29 



3.7 Sammuy 

The m.echodology on develo]me:nt of solar power grass wUcr using 

ArduinD for lawn maintenance pmject involves several key steps.. It starts widi 

pmjan planning to define objcdives m:ul niquiu:mcuts. Hmdwm: W111polleid&, 

SllChu gearmotora, aensom, batteries, an.cl CUUing mechanism•, are selected based 

on objl!Clive and requimmems. Software devalopmlllll involves proj1•111111ing die 

microcontroller to control motor openticm. obslacle cle1ection, and CUUing 

medinnism activation. The method's ultimate goal is not to achieve die mmmnm 

level of~. but to ~e dlicll:m;y, and the ability 1o develop a llOlar 

powmd grass cutlltr using Arduino. 
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CllAPTER4 

RESUU' A ANALYSIS 

The ollll:Omes of the oondqc:ted tl!sting related to this topll: are discmsed in 

1his part. Tha CJU!ionofanAJduino-powmedaolargruscutterarises from !ll'Vmal 

projeet concepts. The hmovmon is achieved 1hrough 1he synthesis of sevml 

concepts and ideas, mmbing in an innova1ivo id&!a for 1his project. Tho cimdt is 

designM with 1bc: man,y featmes of111e aoJarpower grass cutter. Thi8 c:hapterwill 

descn"be and dcmoll81l'ate the outcome of the olllpllt c:umnt and voltage. In 

addition, this dlllpter o:lfer:s a compn:liensive explanation of 1he project's 

Noctionina. along widi 111 ~ and discussion. 

Figure 4.1 shows 1hc circuit simulation of the project cmied out using in 

Proteus 8 Ptufessional. Simulating c:ircuilll before 1he hm:dware 

implement provides major cost benefit9 by enabling early detiectian and iesolution 

of possible problems, hellCe nldw:ing the requimnent for costly rq>lsN'!DeTJls or 

modifil:ations in 1he latter phaxs of 1bc: desigu process. Fmthemlore, cirl:uit 

simulationieducea the potenlillhazarda liabd 1D hardwme imp)cmenmtion Early 

idenlifu:ation of problmm mitipto& c:ampommt degradatian mid mirrinri7M 1ho 

risk of expemive delays or Ille need for llUhtJtaDtial iedesigns. 
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Figuni4.l:CircuitSimuls:tion 

Fi~ 4.2 rep:es: nts the physical connection of the hardware ciralit. This 

llOlllleciion was e3tablished following the cin;uit simula1ion done in Proteus 8 

Piofessional. One modifiution was made 1o 1he haniware ciralit co:nnedicm, 

whe1'0 the power switch was substitWld wi1h a Bluetoo1h module.. 
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ArduinoUno 

Power Switch 

Motor Driver 
(L298N) 

Figure 4.2: Hardware circuit 
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rn Prototype 

Top view of Pmtolype: 

--------------" 
••• ---
-·-- 6) 

=== --
Figure 4.3 : Tep view of Prototype 
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Front 'Yiffi of Protlll;Ype: 

Figure 4.4 : From view of Prototype 

Let\ view of Prototype: 

Figure 4.S : Left view of Prototype 
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Right 'View of Prototype: 

Figure 4.6 :Right'Yiewof Pro!otype 

Badt vU:w ofl\o&ut)pe: 

Figure 4.7: BaekW:wofProeolypc 
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Bottom viow of ProlDtype: 

Ftaiire 4.S : Boaom view of Prototype 
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4.2.3 Data for Voltllp (V) IDd Carrmt (A) wi&Ollt Load 

Figure 4.9 shows the: measurement of Voltage (V) without aJ11 load. In 

order to measure the voltage without my load. it ia important to ensure 1bat 1he 

prototype tires do not maim contact wi1h 1hll gi:ound. Setup 1he m11Jtimelw to 1ha 

DCV 8etling in orchr to obtain the Voltage (V) reeding of the circuit 

Figure 4.9 : MuRJ1'e the Vol1ap (V) wi1bout Load 

Figin 4.101ep:eswls1hll relationship b«ween voltage (V) and tim11 (a). 

The voltage, measured in vollll, ia i:ecord.ed at various time interva111, measured in 

llCCOllda, during a cluralion of3 minutes. The dataset proW!cs a COJIBistmt voltap 

lcvd of 4 volts that remains comfant amiss the JeCOided time intemi1s. indU:atiag 

a 8lletldy electrical production over this 1imdrame. 
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Voltage(V) without load 

0 30 60 90 120 150 180 t{s) 

Figun! 4.10 : \bltage (V) vs. time (s) without Load 

FiguR 4.11 shows the measwement <1f current (A) without 811)' load. In 

Cl1'der to measure the current withO\lt my load,. it is impol'lmlt to Ctl8Ule 1hat the 

prototype tins do not make contact with the ground. Setup the multimeter to the 

DCmA setting in orda to obtain the Cmrem (A) reading of 1be ciJl:uit. 

Fipre 4.11 : ~the Qmat (A) without Loa4 
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Fipue 4.12 ftll'C8 111s the relatiombip betmen electric cum:m (meuured 

in amperes) and time (meuured in seconds). The cunent is mNSUied in 

m;m •• DJGC8 (mA) at vario118 time inte:m1a (in llW"'ds) throughout a period of3 

minutes. Tho datuc!t shows a constant cmnmt level of 795 mA 1hat mnains 

1mg;bangrd throughout the RCOMed time iDterva1s. indiarting a s1able mid 

'llllinll:rrupt supply of electricity during this timefnlme. 

< 
E 

800 

700 

600 
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400 

300 

200 

100 

0 

current(mA) without Load 

' l-n-
30 60 90 120 150 

Figure 4.12 : Curm!t (A) w. time (s) without Load 

4.2.4 Data for Voltqc {V) and Carreat (A) with Load 

t(s) 
180 

Fipie 4.13 shows the mC88\lftlll1el1t of Voltage (V) under load concliti01U. 

1b acc:ura1ely measure the voltage under load, enslln! that the 'lira are in contact 

with the ground. Selllp the mnltimell:r to the DCV mode to collect the Voltage (V) 

measurement of the cin:uit. 



Figure 4.13: MeesuJe die Voltage (V) widiLoad 

.Pipe 4.14 rep'CllClllS 1hc relationship betMlcn vollage (V) and time (s). 

Tho voltage, DIAIUURld in wits, is Ricordcid at variowa 1ime inlnvals, meammd in 

8C«lllda, dnring a duration of 3 lllilrutea. The dataset provides a consilClent voltage 

level af 3.8 volill that mnaina conslant aaoes die recorded time inlmwls, 

iDidica1illg a steady elee!rical prodllction. over this 1imeliame 

v 
s 

4 

3 

0 
0 

Voltage (V) W ith Load 

30 60 90 120 150 

Figure 4.14 : ~ltage (V) vs. time(•) with Load 
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Fipue 4.IS shows the measuremem of Cwmrt (A) under 1ocd conditions 

To aceuJlltely measme the Cumm (A) 1D1der load, tmUn1 that 1hll 1ires m:e in 

COl11act with the ground. Setup the multimeta to the DCmA mode to collect the 

Cwent (A)mea!UftllDmll ofdm cimiit. 

Figure 4.15 : Measme 1he Cmrent (A) with Load 

Figim: 4.161c:pexnls ~ relatiombip between eleetric cum::nt (mmurcd 

in milliamJl=s) an.cl time(~ in seconds). The cunait is 111.CUW\\d in 

mjl!ia1111ees (mA) at various limo intmva1B (in !ICICOOds) dnougbout a period of 3 

miautea. The damset shows a collBlmlt cuaent level of 742 mA that 1m1•in• 

lDlc:lumpd throughout the ll!Cllnlild time intervals, indjcatjng a stable mid 

1lllhdmupted SU.PJlly of eledrici!J cluriDg !his timefl:ame. 
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FiguR: 4.16: Cmmit(A) vs. time (s) wi1hl.olld 

t(s) 
180 

•.2.5 Solar Paul 0... for Output Curmat (A) 

Figure 4.17~1heme1•"m!CDtof1he cumnt (A) ameratcd by the 

solar panel. The aolar panel used for this project bu a maxi1Q1m ou4put ammt of 

3100 mA. The oulput C1IDl:Dt (A) of a solar panel is dil:edl.y atre.:ted by the 

inum.sity of sunligbt or solar imldiance, which reaches its maximum val1111 when 

1he sun is at its highest position in the sky, also known as solar noon. Set the 

multjmeu:r to 1he DCmA mode in older to mcasmc 1he cumot (A) O'ldpUt of the 

solar penal. 



Figure 4.17 : MellSllle 1hc solar pmiel olllput Cum:nt (A) 

Figul\'! 4.18 shows the r:elatiomhip b«wecm c:ummt (A) and time (s). Tho 

cum:nt is measured in milliamperes (mA) at various time intervals (in seconds). 

Tho solar panel's electric &klll\Y is highly affectlld by cmviromncmml tiu:tms, and 

c:benges in cum:nt Coi:ecast in. accoMlmce wilh dMmgi>t in. lhe sun c:onditiom. 
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Figure 4.18 : Current (A) output of the Solar Panel 

4.2.6 D•ta Emmlde For BaU2ry Runtime 

1be Clllimlltion of battery rue following solar panel chargillg mttil• 

factoring in the baUery capacity and the rate of ene!i)' use. The ~II c-stim•tcd 

duration (m hams) cm be delmDined using the following fomiula: 

Batte Life (ho ) = B_,.,,'l"otal c~ (millt:) 
ry urs t.'vrr&o\t(mA) 

& mud.ysing the battl:ly systrm, widi a total aipecity of 36,000 

mjm11111perc-hours (mAh) ad ID estimat.:4 r:um:ntwithloadof742 mimampe1ea 

(mA), 1hci battmy life fommla was applied to calculate an appoidmate operating 

duration of 48.S hours. 

4.2. 7 D•ta Eltimate Chup Time for Sohir P1111el Chup dae Battuy 

During the test of the solar clwging 5)181.em, the solar panel aeneratea 811 

output c:ummt of2200 m;ma1 upe1ea (mA), while the associated bBtteiy has a 1otal 

cap&eity of36000 mU1jampnc-bours (mAh). Based on. these wluea, 1be esrimewJ 



clw;ina time~~ to 100% is rouabJ.y 16.36 hours. The estimate i8 obtained by 

applying 1he ibmmJa ; 

Chmgina Time (hours)~ 8==~::::<~"11.) 

The curmnt geoeraud by a solar p-1 is chpmdmrt upon 1he amoUDt of 

SUDlight it i:eceives. An iDl.:R8ae in '""nljglrt resul18 in a cone8p0llding hl.ci:eaae in 

electricity production by'lhc solupancl. Shading caused by clouds orob8tna:tiom 

may n:dua: 1hc amount of sunlight lllld a!Kct the flow of elec1ric cmmit. The 

BOiar panel's e1ec!ricity genmiicm can be afl'ected by the angle of mnUgbt an4 the 

'Well:her. 

4.2.8 Functioniag of the Prototype 

Figure 4.19 shows the LCD display a welcome message. When 1he power 

switch is on in illitiame state, the LCD will display welcome message "SOLAR 

CUTT.BR. BYRIESHIKBSAN'' fur 3 SE'fflDd•. Then, iftheN is no obltacle detan 

by 1hc uhrasonic eensor the prototype will start mow forward at the same time 

the DC motor blade cutter will start cut the grass. The LCD also will display the 

"Dislallce:" of object and "No object Detect". In figure 4.20, shows 1be o\Jlpllt of 

LCD diaplay 1hc "Dimam:e:" end "No Object Deteet". If die llltraso~ sensor 

dehlc:ts 1hc object below 20rm. dis1anllc 1he prototype will stops for 3 xrond• 1hc 

blade cutter alao will S!Dps, the LCD will display the distance obs!acle detect an4 

"Object Dlltecbld". In figuni 4.21, shows the ouiput of LCD dUplay "Distance:" 

of obslaele detects by sensor and "Object~- lhen the prototype will tum 

right to contiJwe cut die gl'&'IS. Whm tmn right the uJmsonic !lal501' ~ 1hc 

o'bstaeh: &pin, the prototype will tmn right again until there is no obstach: dell:c:t 

by the ullruonic aemor. Then only the prototype will move forward, and blade 

cuttlll' will cut the grass. 



I • 
Figure 4.19 : Dillplay welcome message on LCD 

Figure 4.20 : LCD display the "distance" and "No Object Detect" 
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Figln 4.21 : LCD display 1he "distance" and" Object Detecb5d" 



CHAPTERS 

CONCLUSION 

S.1 Conclu8ion 

Jn WJWlusicm. 1hll developmmrt of a !IOlar-JIOWlmld glllSS cuttor using 

Arduino for lawn.mainteDllllCe add!elSC8 both local and global issues. Loca!Jy, 1be 

ini:tilllive providl!s a mstainable and independm sa1u1ion far lawn maintenance. 

By utilising solar ellC!gy, the llyslrm reduces itll reliance OD c:onventicmal fossil 

fuel-powered equipment, multing in deaascd cubon emisaions ml a smaller 

eeological legeey. Arduino mi.ero<:ontroller's autonomous ~lities emblc 

efficient graaa mowing, reducing 1he need for m•mw labour and freeing up time 

forother taaka. Theini:tWiveiscons:illlmttwiththeglobalobjectiveoflnlllsitioning 

to re.oewable eaeigy 50111\lCs and reducing 1hc effi:c;1s of climate chimge. By 

urilising solar em:igy, the grass cutler reduces the greenhouse gas emissions 

produced by c;onvmrtional lawn maintenance equipment. In addition, the me of 1111 

Arduino-besed control system peumts ene1I)' efficient operation. th.cftlby 

optimising :resource 1itilisation and promoting sustainability. In addition, the 

project higf!Ugtrts 1he poteD1ia1 for teclmologiul ilmowtion to add!ess 

environmental issues. By integrating solar power. automation, and intclliaent 

eon1ml systam, the solaJ..powm:d gnm cutter clemonsUati:.s bow =hm>logi~ 

advancemearta can be utilieed to addreat global problema such u climate change, 

re!IO\m:e c:onservation, md snstainabla dcwelopmmrt. In cmu:lusian, the 

dcvelopm=t or a solar powezed grass cutter using ArduiDo for lawn mainfenll!W! 

not mdy provides a practical and efficient: solution for local lawn ma.iJrummK:e, bul: 

lllso llOJdn°bW!s to lhe lmpr global golll of promoting IAIS1ainability and nducing 

environmental impact. 



5.2 Potential for Commercialization 

The devdopnent of solar power grass Clllter using Arduino for lawn 

~offers efficient, convenim, cost-effective, aMmmncmtally friendly, 

and c:ustomiubJc BOluliom for lawn maintenana;, To elimimte :fussil fuels, 

reduce labour costs, and relate to the rising dgmarwl for enviromnemally 

nispomible solutions. With ad.wm:emllllts in robotics, sensors, and artificial 

intelligenM, 1be dewlopment of solar po-mr grass cutlle:r Ulling Arduino for lawn 

~ c:an coudnue to mhance their fimi;timydity. Rrhancd obstacle 

dehlc:tion, and cutting m.eebanjS1113 give lawn majntenanr.e a competitive edge. 

Mahm::nanre and support are essm1ial to the eo~n process, while 

market nsean:h and analylis HrVll to idmdify potential customen. The 

smtaiDab:ility and efficacy of a p:rodu.c:t are determined by its ®'ign. and comuma 

eJ!Sll8CIDl:llt. 

S.3 Future WoJb 

The fulme development of solar power grass cutter usiDg Arduino for lawn 

maintenance ean involve several exmtillg areas of impovement and hmovation. 

Hae axe ~ potemial fu!ure works that can enhance 1be capabilities and 

pe1fuunaoco of1his system: 

i. lncolporatc advanced :navigation S)'Slmls, such as GPS and mapping 

mdmologi.es, to enah1a the syatrm to C:Illllte a digital lllllp of the lawn.. 

ii. Dl!Velop more advanced. cmmgy !lto:n!ie and managcmianl;s systems to 

iii. Implemmrtautomated charging and c:loc:king systems that allow the system 

to antmtBDously loc:ate and doek with a clmging station whmi the bBtteJy 

level ii low. 

iv. Enhance the obstacle detection and avoidance capabilities of 1be robot by 

imegnlting advanced senson, swlh as 3D cemenu or LiDAR (Light 

Ddeciion and Ranging). 

so 



v. lntqpate the solar grass cutter systr:m v.ilh amart home systemB and voice 

usistanb. This allows 1ISeJll to control and monitm1hopo1utjpo operation 

1hrcrugh voice comm•M• or via mwt home automation platfomis. 
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APPENDICES 

APPENDIXA-SOURCE CODE 

skelch_r.ino 

1 #include <Li quidCr ysta l . h> 

2 
3 

4 #define l298N_ ENA 2 

S #define l 298N_ IN1 3 

6 #define L298N_ IN2 4 

7 #define l298N_IN3 5 

8 #define l298N_IN4 6 
9 

10 
11 #define TRIG_PIN 7 

12 #define ECHO_ PIN 8 

13 

14 

1 5 #define MOTOR_ PIN 9 

16 
17 

18 #define MIN_DISTANCE 20 

19 

20 

21 Liqui dCryst al lcd (A0, Al, A2, A3, A4 , AS); 

22 
23 void set up() { 

24 // Initialize L298N motor driver pins as outputs 

25 pinMode ( l 298N_ENA, OUTPUT); 

S4 



sketch_r.ino 

26 pinMode(L298N_ IN1, OUTPUT); 

27 pinMode(L298N_IN2, OUTPUT); 

28 pinMode(L298N_ IN3, OUTPUT); 

29 pinMode(L298N_IN4, OUTPUT); 

30 

31 // I nit ial ize u l trasonic sensor pins 

32 pinMode( TRIG_P!N, OUTPUT); 

33 p i nMode (ECHO_PIN, INPUT); 

34 

35 

36 pinMode (MOTOR_PIN, OUTPUT); 

37 

38 

39 l cd . begin( 16, 2); 

40 

4 1 11 Print a welcome message on the LCD 

4 2 lcd . print("SOLAR CUTTER" ); 

43 lcd . setCur sor (0 , 1); 
44 l cd . pri nt ( "BY RI ESHIKESAN " ); 

4 5 delay ( 3000); I~ Displ ay the message 

46 led . clear(); fl C~ear t he LCD screen 

47 

48 Serial . begin(9600) ; 

49 } 

50 

SS 



sketch_r.ino 

51 void loop() { 

52 // Get distance from the ultrasonic sensor 

53 int dis tance = getDistance() ; 

54 

55 Serial. print ( "Distance: " ) ; 

56 Serial . println(d i stance) ; 

57 

58 I/ Display the distance on the LCD 

59 led . setcursor( 0 , 0 ) ; 

60 led . print ( "Distance ; "); 

61 lcd . print ( dista nce); 

62 led . print ( " cm" ); 
63 

64 // Update LCD with object status 

65 lcd . setCursor(0 , 1 ) ; 

66 if (distance < MIN_DI STANCE} { 
67 led . print ( "Objec t Detected " ) ; 

68 

69 

70 / / Stop both the robot a nd the bl ade mot or cutter 

71 stop~otors(); 

72 delay( 3000) ; 
73 turnleft(); 

74 stopBladeMotor(); 
75 } else { 
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sketch _r.ino 

76 led . print ( " No Object Detected" ) ; 
77 

78 

79 I I Move forward if no obstacles 
80 novefo rward(); 
81 // Start or continue running the blade motor cutter 

82 startBladeMotor(); 
83 } 

84 del ay ( 1000); 
85 led . c lear(); 

86 

87 

88 } 

89 
90 i nt getDis tance() { 
91 //Trigger the ultrasonic sensor to send a pulse 
92 digi talWrite (TRIG_PIN, LOW); 
93 delayMicroseconds ( 2); 

94 digitalWrite (TRIG_PIN, HIGH); 
95 delayMicroseconds (10) ; 
96 digi taHlrite( TRIG_PI N, LOW); 
97 

98 If Measure the -time it takes for the pulse to return 
99 l ong duration = pulsein(ECHO_PIN, HIGH) ; 

100 
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101 I I Cal culate dist ance i n centi met ers 

102 int distance =durat ion * 0.034 I 2; 
103 

104 r eturn distance; 

105 } 

106 
107 void movefor1•1ard() { 

108 //Control all four motors using L298N driver 

109 analog~lri te ( l298N_ENA, 255); 

110 digitalWri t e ( l298N_ IN1, HIGH); 

111 digita!Nrite ( l 298N_ IN2, LO•i); 

112 d igi t alWri te ( l298N_ IN3, HIGH); 

113 d i gi tallOri te ( L298N_ IN4' LOvi); 

114 } 

115 

116 void stopMotors () { 

117 // Stop all fo~r motors using L298N driver 

118 ana l ogWri t e ( l 298N_ ENA, 0 ); 

119 digi ta!Nri te ( L298N_ IN1, LO•i); 

120 digi t a lWri te ( L298N_ I N2, LO•I); 

121 digit alWri te ( L298N_ IN3, LO.I); 

122 d igiulWl"i te ( L298N_IN4' LOl·I); 
123 } 

124 

125 void t ur n left() { 
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126 

127 digi tall~ri te ( L298N_IN3' LOl~); 

128 digi tall~ri te ( L298N_IN4, LOl~); 

129 digi tall~ri te ( L298N_ IN1, LOl~); 

130 digitall~rite (L298N_IN2, HIGH); 
131 ana l og\•Jrite (L298N_ ENA, 255); 

132 } 

133 

134 
135 vo i d startBladeMotor() { 

136 //Start running the blade motor cutter 
137 digital\~ri te (MOTOR_PIN, HIGH); 

138 } 

139 

140 voi d stopBladel".otor() { 
141 //Stop the blade motor cutter 

142 digi tal~Jri te (MOTOR_PIN, LOl~); 

143 } 

144 
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APPENDIXB 

BDP 1- GANTT CHART 

TASK/WEEK Wl Wl W3 W4 W5 W6 W7 W8 W9 WlO Wll Wll W13 W14 
Briefing with JK PSM FTKEE 
Title Selection and Registration 
Finding Research Paper 
Planning on Circuit Design 
Coding 
Progress Work 1 Evaluation 
Chapter 1 : Introduction 
Chapter 2 : Literature Review 
Briefing with JK PSM FTKEE 
Chapter 3 : Methodology 
Chapter 4 : Preliminary Result 
Testing on Circuit Design 
Chapter 5 : Conclusion 
Checking Final Report 
Progress Work 2 Evaluation 
Compile and Turnitin 
Slide presentation 
BDP 1 Presentation 

60 



BDP 2 - GANTT CHART 

TASK/WEEK Wl W2 W3 W4 W5 W6 W7 W8 W9 WlO Wll W12 W13 W14 
Coding 

-
Construct Circuit 

Purchase Component and Material c -
Drafting Measurement for Chasis 

Cut the Metal Sheet for Welding 
-

Welding the Chasis --

Assemble all components on chasis .'r -

Hardware Testing . ~ 

Whole System Testing 
,, 

' ~ I .,,,. . 
Result & Analysis 1;.::·: j 'Cf' - ~ 

Update Report " 

Presentation BDP 2 
" ! ' , ' " " - __,,, ,.__., " -

1.!J [\: l \) ·~ c-, ii I {."-".: 
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