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1. INTRODUCTION

The contmuous  growih of the  popelation
incdiees Goery yeid [ 1] demsimlisg suiMicicn Fal
=supply [ 21. Additiozalty, it couses lworee ganben aneas
w0 beoome: limited. maiking i GEMoul for commeenities
8O prow Tiuin plaiss (3] O new oeid in pading is
the techmigue of growing e im pods (ebalampot) [4].
Tabulaisgsed b= a sedationso the problenof Tismied kapd
15]. Oneg maimensce  sioge  for  holamspo s
irrigation, The applalion of deficl origavon in (it
produslon = A shedcry oo es Dl cieadily 6]
The water needs of abolrmpd most be caselally
meanitered die fo the Hanted wolume of the prowing
el & ook e guckly becoms stresscdl il wator
is insafficiom. Waer meost olwayvs be monitoned,
cyecially during the dey senson or i the plant: kave o
canapy [T, Water loss couses wihing, shrinkoge,
browsning, loss of Ereit testure. taste, and weight,
whoch can affest misketability snd occclorale aging

18] brrigesion shouwld deally be dome daily [9], while
by (e Oy ssasod, 0 shoikd be dose Sogiy rengn
dwee  diva  onBng o sl imoelkane, Avoid
overwatering, as prokmged sogginess can kel o
ol g vellowing leawes [HD]. Theis poocsss cun
cinsume dme  end energy  siace fanmens  mest
constantly check sl neaisiure and waler daily [11].
Rgscarch oml developmoil on amarl ferming
focusing on mrigaiion processes have been widely
copdicted, For mstance, astuby by Avrware Fo’adi and
Az Priomg o m 2000 titked “Aulcemstic Trrigation
Sygbeme for Potted Fruit Plants Besed on Ardoine”
stmulaled gn aulomasic amgation syvalony bosod on
decisio-making, resultng in a funcéionisg protatype
aconrdisg o predeicrmined decsions, The protolype
wis developed vaing Toar desizions withm the SDLC
112]. Another stody by T Waliningsil, Yoha
Mursawening, and Beme Subiatyowal AM seoeessiully
crzaled o timer contiofler for imigatinn in mbalamo
wsing o scheduling method, The sulvenatic incgasion




based om plom needs groved s be mone effecnve and
efficient compared &0 other irmgation meshods |13}
Funhermone, ressarch conductsd by Effendy Concra
Siwsmor. ] Devl Yemila m 2023 developed an
Aogfommuntic rmigisdion Svstem for Poted Fruit Plimts
Fased nm the Enternet of Thizgs, ueilizing Wesos [,
=il s lure sensors, relay medules, s waler pamps
14

I Irhr nivelty of tais reseasch, which distingals@s
il From previoos dedies, = the apphicaben of B
Drecisivm Tree algorthm 1o determing 1he dezisions
mmidd by ghe spstem hiosed on the moistune valuwes read
by e sensor, thos ellowing for e eccorale
decision-mekmg. The system will imnigate hased on
o condEions; predotenminad e and soe) molssne
coiETinE, mavinuing miganon  dTiciescy, The
sy=iem will be fontrolhel via srariphore. enabling
mehile peeess onylime omd anywhere. This syslem
kveragas Inemned of Things techmalogy, emauning
conimsl & unbimised as long & the sysiem aad user ane
conecied wi the e,

The main reason 1or condicnng this meecerch is
gha ilgarion encl manitansg of byl are st
e manunlly by lnemers, whensas propes imigation
s crueial: otherwise, if Jead fo wasted@ne and effod

Baseil cm the oxplunsdion asbsve, e poal of i
research is @ desgn snd boild o smsar wiker pamp
sysiem wsing the Decizsion Tree algorihm s a
maniring aml gieearic wvigaron ol for paited
Elll planss hased on Ingemsel ol Thisgs rechmology

1. BESEARCH METHODS

The snges. wctivilf e coriplives . amd hicwemen
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12 Sysicm [Mogram

The spstem diggram for the sysiem & be created
cim b won im Figure 1 This chisgrom illusirsges how
coch poted frud plem {wbalsmpat) sysem comadsts af
a sl moslue semsor, ey, aml waicr omp
conpocted b the ModeMOCU ESPRIGE.  Euach
aabas gt system sends dotn s Blynk Cfed via the
micmisl, allowing the dat o be necesed in real-lme
throwgh a4 monitceisg  opplicolica  oveileble on
amartphones.
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Figure 1. Sy DN g

3
13 Design of the Decklon Tree Algorithm in the

Hyslem

A decwion ree ix a type of tree. sbuciure where
resting aftribules afe repeesested by each mode, 1es1
enAcames by wich brnl, and specific vlass proups by
coch leef nonde |13]. The devisdon tnee algosighm is
weeil o clesermine the cdecisions micks by ihe sysiem
B on the menstene salues provided by the sensor
j16s] The desf§lh reculss of the algoritn o be applied
tathe syslers can be soem im Fogume 2

— e

P 2 D g ol to Diéninnire Tee Alpisticen
3

The applicming of ghe decisinn tree alporihn is
w=ed b0 determine the irmigation devisioms for poited
fruit plamts hrsed o dhe soheduled mme mnd. sl
mnas enere v ahies, Inicadly. ghe system checks the tine
=t im the remiloeing applaition, IF the schechiled fima
msaches the cumrent fime, the sysiem will perform
mrigaticm. H nod, the system will proceed o check e
sl matsiure value . 1 the deteciod moishire valoe s
Fedovi’ ghe predefinsd masist soll level, the sysiem will
won imgaie. Hiowever, iF the delected sencor value ix
abowe the specificd mods) and dry soll levels, e
syakem will carry aul irrigation

L HESULTS ANIIMSCUSSN0NM

This research bar wecessiully develnped 2 ssan
water puing s @eim asing a decishon e algooidm as
o mowiloring and apoemalbic watering ool froc posed
plaass haserd on the Infemct of Thisgs,
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The resuls af the handware design for the sysiem
con e geen in Figure 3.
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23 Hysvan Innpdementalion

Sysem implomentiicn i3 a8 phase of sakem
developisent camied oot e ages o Brm o cohesive
syalom.  This  peoiocess begina wilh design aml
culmnifes i the crovation of a sman waler pamp
sywtem (Bal fusclioms ds an aubomatic imigation and
memiloning Lol for potted frnl plimis fabulampat)
using Internet of Things echnobsgy, tee docision nee
algosidhm, and o mesdioring application developed on
the Blynk platfomms

350 System Hordwore

The hordwane gsed ik the creation of the Sensor
Moala cirownl mohikes: the Saill Moo Sensor V. 240,
which Functions oo detect sadl moistune; the Mode MO
ESFEISG, which prosesses The dala rewd By the senson
a relay Bal aclivatos the waler pamp; amd e waer
pemp isself, whoch delivers water to the Bued frui
plangs {abulimpaol), The systens kardware gan bo seen
in Figure 5.
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The implemsntaton of the pysiem sof arg ams
& et whethir cech bard were compnnen functiong e
wnpecied, This svstem sofiwm 18 divekmped using the
Amduimn TIE by wriling lmes ol coda. wihich are Uan
eplnadad o the Node MO ESPHIGS,

Sysboan Sollware

Pz . Svsterm Sodieore

J3.22  Mowitoring Software

The icalimg of the mowdtoring soflware ams
e ensage thad the developed sofitware can effentively
display soil mOEIre sskar Gil. This saliwae is

wrzaled yzing the Blynk gletlionm, vs shoowp v Figue
3

Figure 7 Slenlicrop Senraees

Asshor, o, Tide Wedren Tiwies .

The values displaped m Figure T repeesem the

sl meisgnnE  sersor  pealings  colpegnield inin
Eieiitage fonm.
FA 3 Instullatiom of Hardwire

T fully Mimezional sydem will be insialled om
cam Pl Dosin glant Db oo s fo mssikg wsd
mrigate the plants ausomunically . as swown m Figure
1,

Figira K Inaibimm ol fie Svsiom on P e P Fens

34 Testing Resales of Fael Cinaguient

e, e Sy sty opeates By il sail
micristere and auioonatically imgaging the poted Enei
i ikl sdng Dagesibe! of Things (haTh eebanlogy
The syadem cobaisi ol o soll moistone sersal i
deiects e motsture kevel of the potied freil plams,
wlich @ Mes =08 o e NodeMCU ESFE2GN Do
pmecessing aming ke decision gree algoritam g
determine whether the planting nedia i= dry or st
1F uny ploanding modia is detesied as dry, the Ml WU
ESPE aivales a nelay i dum on dhe water pumg
for imigodion, Additinally, the MoeMCU ESPR 206
alsn sepds real-tioe difa o 1Be soresar 1o Blynk
Clouid, which can be sooossed throtgh the momsanring
appligation,

J4 Senswor Tesiing Besulix

Sepeanr esiing wes contucied & determine
the waluey Eom the =uil moislee scnsor sl 1o
celablmh il cotcporics of dry and maois) by compring
the meoisiuee sensor readings with  those  from
peviciesly cuisting '-ﬂ:nru. The data vblaimcd frian
the sendor will shen be processed by the NocdeRSCL
ESFalsh ssmee the cdhesisieom See algorithme Thas
wosting was purformed ow all = devices thal will be
mtalled o esch pomed fruin plant drabolagso).




Frgure 8. Teden g asnd s rweg the: weil miiiee serrar irad wgs
b iy amd s srel
The nesahs ol the sensor node jesiiag can b
=g in Table 2.
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After eddammng the wpoor valoes:. the nexl
step 5@ mpal hese valnes inio ghe program code,
wiach will be processed sstomatically by ihe =ysiem
ERing the decialon wree algorithm o defermise e
PR T B mimimin vehies Tor the el gnl imoist
CiCEOries.

JA4Z2 RTC {Keal Tiess Clock) Testing Besules

The RIU used B2 b one. provided] By s
NodeMCLI ESPANSS, ulilizing the server time from
e ModehBCU #sell. This KT velie will b
wisigared wirh e scheduled mizatiom lime 50 in e
monilonng application. 17 the gime oe the BTC
mapches e schedwled time In 1he monEoing
applicaiom, the system will initiste mrigation. This
eesting wats conduected by observing ghe alipnmeni
Ferween e RO I||I:||||| e mings w00 i e
monitonng applicaton. The resules af the wsing can
b s i Twhls 5
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The overall lesting of the syslem pims o iEeess i
periormance i deecting ool meestune levels,
walering. andd wamemditisg data o Blyek Cloud, Te
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anil maestsl sl
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4. RESINMPFULAN

Affer undergaing 2 series of research phoses,
‘|ll,|i|||_| Wl abesigin, dkevskapienl, dul ealing ol &
mrmitoring and autsmatic witering sysI@ for potied
planes wsing & cevis) wee alporitem Besed on ghe
Tiemed of Thimes, it cain be conchided thid this
mscarch has poduced o sysem capable  of
dijlodiatical Ty wiilgring amd imonins ing gEincd jilams
The siudy ivolves sis potled plam ecatioes, each
eyuipped with devices thit read md irmsmia soil
meislern deia o Blyek Closd in sl-time asing
Intemen of Things sechmdogy.

The fcd soells indic#lc fhad e sia ssloms
devchiped ausccastully e sl moistone s i real-
time and transmitied this infarmation o Blynk Cloud
Futhormore, the algorithm  iapdementcsd i Lhis
system., e decision tree. is effective in processing due
seabings froos the snil moksiure sensoes, allowing e
syatem o determing whother tho plimis seed walsring
The manisring opplicaten developed s capable of
dinploying sl maoisiuee dals a5 0 pennbage (R,
cnitiling farmers w know the moisre kevels af the &

poitied pilanis.
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