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Juesewadea uazen Rs Ae $9dvnaaseniing dudleiduunzganensnuunsaeiu
(MJ/mA2/day)

Etcrop = Kc X Eto (2.2)
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YOIy (Eto) warAduUseansuaIny (Ko) lulsasseagn siaunvesiuiseunm1sem 2.1
wiwnUnaislivnduniseundudiaduns (mm) dedu lneAuiuaudesnisi
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vaaseululdazaiy uazAumUTinannaglunduswdu Gas/au/u TnguSunui
i unfivwiniuen Etcrop (Hadwns) aiuafiuivsany (m31auns)
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A15197l 2.1 Andudszandiia (Ko) vosmSeululdazszasnisimuivesdiu

FTULHAIUINITVINEIUNITEY AduuszAnsiy (Ko)
syezis i Tu 0.60
Jrazdniinen 0.60
STuLRRnnBN 0.75
JrUAANE 0.50
JHENADDU 0.60
T HENAILIVDING 0.85
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2.2.1.%8nN1998NLUVYBY Donald Norman
NANN1598NLUVUBY Donald Norman 211911798 Design principles for human-

a 1

computer interfaces [5] AendnnseonuuuiignAnfuiiiooenuuunisujduiusszning
uywdlavAeuImes J9laUszenanannisoanwuuves Donald Norman Tun1seanuwuuiey
WAt Tnedudnnisoenuuudeselull

Affordance Ao favsuanmslau iudadiviliisnfinsagsiheslsdusiulatg

vaniiipuduiusseninegusswesgunsaifisnimdunisldnuvessiu

. e ope N a2 @ % v < v o A O oA Iz
VISIbILIty 2] miaEJﬂLLUUﬁQUULLﬁ?EﬂmﬂumiﬂiﬂLMHIWUG]Lﬁ]U’Jﬁﬂﬂuum‘Wﬂﬂ%uﬂﬁ

nuvesiufessls Wiuwdadiveddiuedidls

Mapping Ag AIUFNRUTUDIADIFITENINRIAIUANLAZETIAIAIUANYIN ILARYY
Jrfosdenndasiuiundindudsiaoulesteriu

Constraints Aia N1yeanLULATIIANIsdenlldnuasaldlaudnufssuy

| Y]

Muuasiy gldazansaldlauangiauimunnlivintiuiesddedils

Feedback fie Toyanfinisnavauesivdlinu iWunadnsminannslduvesyld

Y

Jundnnsfiagyilgldsnuauseslainisnsgyimiaslunulanasnseonunduuls

Conceptual Model fia nM585U18I5EUUNUSINSYIurSn1siauegials 1u

wannsiielidldauansadiladnisnisidnussuul

2.2.2.#ANN1590NKUUYBLNERDAY (Gestalt Theory)

WANNISODNLULTDILNERDaN 9INIURAE Gestalt Theory [6] Wumnguijnsesniuy
fildosuranisuinmussuyud(Visual Perception) Tnefiudnnns éun

Aswilew (Similarity) Ao nguuesingiiviliaussuyudidnlaindunguingifeadu
wedamuwiioutu 4 Jofiil A 2.9ua 3,509 419130

[

ANUlNa%n (Proximity) Ae nauvesingfieglnddniu 1s19ga1u1503u3 n1ng

Y 9
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Judwveaauassuunsetinivimanensldiu lngasiuanweundnduuulnsdwidete
2.3.1 React Native

React Native fia ilsui3sanildviminnlunisiaunludiuvesnisidneuiugldam
(User Interface) 1unan dadumsuidsanldimunoundinduuulnsdniilods lng React
Native agln1w1 JavaScript lunswaundunan Tnedl lbrary Nldlun1swamuiladdundn

[

&
JU

® AsyncStorage wn3aadeldlunisdniivarnisidngssuuldluilaidunseglu
seuu tnedlodldidnguaiudinagyinnisUauweundnduldudadion 6 Unld
NuueUndiadusnasuldardinseglussuy

® MapView \n3asiloltlunsuansunuiluiendusuwmiadagiuverldeu

' '
¥ al v A v 1

® Expo-Location \asesaldlunisiateyanegdumislutagiungldmdeey

Y Y Y

Tuvauztiugsldluisidusuniadagiu
sounazuludiuvesrIasioNnl gt uLaUnaeTud s uinIvIN1sIn YIS
2.3.2 React.js

Reactjs Ao wisuidsanldviwmihntuniswaunludiuvesmistanauiugldem (User
Interface) 1unan Fedumsudsanldlunsiauniiivleundinduuuivusiiwes lng
. [ . 9] I (% gl P v & o [
React js aldin1w1 JavaScript Tunsiaudunan aed lbrary Aldlunisimunileidumndn

1Y

&
U

® react-router-dom LJulpasiienaielunisiwasuntnngludukeunan
U v d! 1 v d!
Fuanutimildlgsnnimile
. . I3 A N dyy v v = v
® @mui/x-data-grid {uiATewlanldasimsanideyalagazfstoyaain
uteyatiandlunisng

® chartjs lolunsimunedeyanazuaninielunsvuanidoya

® react-chartjs-2 lflun1sasiansinuansdayawuunsmidunse
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® multiselect-react-dropdown 14lun15a313 Dropdown Magldiaantayai

Aoan1shansHalagansaifentizkansrateyaluuing

® react-csv ldlunsasslndluguuuunisns Fadulnanldiuniesde

Microsoft Excels @eiilldasuanstoyainiiogluszuulagu

Y

® react-google-charts ldlunisafrauwnugiranauddldlunsuansdeyalay

TUATILARNIYNAIINGIUTRYA

Axios WuLAI oo ldviedruvaaaunaatunaziiuaunaaty galadlunns
WoUsaUsEaIuINUTENINg Front-End wae Back-End wiielii Front-End @1u159589

votoualude Back-End ld
2.3.3 Back-End

Tuduwes Back-End i WWudwildlunisiasedugiudeyasiufaszinanadoya
neudzihdeauadesialugs Front-End m1ui Front-End $e3ve nevsdinveweundintuuas

[ a [ 5 = a [ - al 1% o o (Y = dy
VuueUndadutuiingg Benldeu library iadneadeiunineludl

o express Wuwlsuiiaiidlumsimunludiuves Back-End A9isdumes
wounaladutazIuLeUnaindu)

o cors Miiloilit domain Msiimunansasentd api sessaesls (4
drurealaUndintulaz Ik UNaLATY)

® JSON Web Token lilumsasislniauiivasafodmiunsaaourmunuans
nsi g ihwianulaeanielvundeyavesltin (ludiveey
WaLATL)

® nodemailer Mlunisdstoyafidesnsludduaesilinu Aludnvos
waUNALAT)

® pg iﬂumiﬁawiaﬁugm%ga PostaresQL (Mviidhuvasuounainduuas
AuleUundindu)

e moment l{lunisisrvesannderdsurvesiatdiieruuanana (4lu

durasinduwaUnaiAtu)

2.3.4 PostgreSQL



Jugndeyanldlunisiiudeyavessyuuwuziinislisunseunteuves il
lnssasavesgiudeyaluwuudeduiug %3e relational #vagldn1wn SQL(standard

language for storing) Tun1s query Gi'faaﬂa
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2.4 UNBNNYITD9

A3.84505 ALIRY Tin1sfnuduainiseses A Study on Water requirement
and Optimum water Application to Durian cv. Monthong [3] wiolud enrwilneie
nsfnuUiInaeEdasn ke s inraudmiundeuiusuueunes Tnelu
mATedldinsfnwdueiiuiinuanudenisivewdsuiusnueunesesall lu
uwasgnuannuasnssinensna Smiaduny3 nedingusvasdifioussdiuTuanily
aunFeulildognedussansmmuaudesnsiwesiou welfidudoyaduniuns
ponuuusruUNslilaeitiuisnsfifiuseansnmgaiioannisgapdeinlaeauss o
Tuauniseu LLazﬁﬂUﬁ%ﬁﬁzwﬁL%m%w (Expert System) wtoliFusnuisosnislifn
yi3ou Inevintsmnaesfienisiadaaniinseinanine nidluutamaaes Sufinuiun
B C TR RO ERER (evapotranspiration,Eto) wazAdulszans n1sldu (Crop
coefficient, Ko) 104915 wagtitlUfuI0naIgnsues Penman-Monteith uanand &
msamﬁ%ﬁamaﬁ@mnﬂﬁlauﬁéﬂaqﬁﬂuﬁwé’unSauﬁisﬁ’uwgmqamnﬁuﬁu 50 LyuALms 7
yhmatfudeyanng 30 unil ilaitudeyamaidondivesiluddunFoundniludssdy
Funsliwomideu sunsmeasanudn Usinamsldihmesiuniouius nueunesi

AINAINAT Eto kag Usunanislddinussiivaininludiduvemiseu danudusiusiuen

=

Usualeurvienisainnsasuiiale (vapor pressure deficit, VPD) Lagaudulufu &
wansliiuiUsanislduivesdiunisauiamnntugisiieiniadian VPD #1 wazdaiuiu

Tufiugs nMsAnwguuuuidmsiiivanzauuazdusyansamluaunseuangliuy

Y

v v

nslvinia 3 Wy wuissuunisliuuvaUanesiinuenvesismiialmlduriugudnany
yoshsiAalmi amevedu Anunteedly wazaaslsadluluyFeusnniian uelifien
uansnafunisliiuuvaades Wesnenudesmisiwesiunidoudviinadidesninssuy
nsluvuauianes walidifuszounisliduvudases diussuunsliinuuid
asunesliannsolihfifiemeronudesnmsveamideuld Fsaguldhannsoldssuuns
TihuuudedesunuszuunisliiuuuaUianes eussndauimashilsfuduniSeuls

lnginunseudadinunnamilousi
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TumsimulisweundindussuuuugihnisliidunSounueunes azdosding
S5z uareanuuuni olfszuvainnsaldauldas wazduszansam o emunilas
Usgnaunie 1As9a31e Use Case Diagram Activity Diagram Wagn1300nkuugIutoyavad
sruusurthmsldun3sumnueuos

TngseuUYRsianddiunan Ao luutswaunatadutaziukaunandu Tudiuvadly
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U

unaueundndutiuasdudui User 199 Tne User Tuiidifenguaniaiu Tuvaziviuuey

wiinduliuazdudinves douaszuu nedauassuuluinifengduvesinimnisinuns

3.1 1as9ai1evasssuunusins Wil Aun Seunsaunes

LaUnAmdutassyuukuzthn s d u S sumeures viansanademsuida
React Native Zauoundiaduiniuuussuuuiifinisueunsesd uaziiuLoundindu 4
WarnnAewsudsa Reactjs Wneviaueguivusages woundindusasiuweundndu
ai’ﬁLﬂuﬁaﬂ%ﬁumaiﬁmLﬁ'aﬁa%’aaﬁamﬂ REST API & 37191 Uw Railway Hosting (Cloud
Application Platform) lne API %ﬁmﬁﬁq%’azﬂamﬂgm%agaﬁLﬁuuu AWS (Amazon Web

Service) lAssasnevasseuukuzinnshduiSuvsounalandlanagun 3.1

React Native Node)Ss
(user) | (

Device application server
(Android 0S) Internet (Railway Hosting)

sQL

Node)s
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Webapplication Database Server
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3.2 Use case diagram seuusuzinnsiiduniseuniaumas

sruusuzdinslvdiaunSeunuaunas
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QuagadnIwaInId
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nslan

\

\
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A185UTY Use Case ssuulvimuugirlunislinidumiseunuaunas
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o
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annsounludeyadiudale lnedeyadiudifiazuwandigldiiugd ¥o uwana Swa
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iluvealdanu
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a
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negudy szuulztuiinteyanyldnwnilurimsunlyamgiudeys
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a
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sruvIThanmtveita §ldnesnsendeyanindulinsudiuiasaiuisouiy
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9) aUszdAnsAtATIziUY MeidugUseTAn1sinserinudeansuIiniy
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Use Case ID: 01
Use Case Name : | @lAsauan
Actor : lﬁiﬁﬁmu

Brief Description :

¥ CY v a ¥ d‘ ¥ 1
Hlduadastdgldnunedigssuy

Pre-condition :

1l

Algudsladvayddldem

Post-condition :

Rldeulasudaddldem

Flow of Events :

User

System

Lidenuyadasaunin

B.ﬁﬁﬂﬂiﬂiaﬂ%yja username

password ey Iosasg 9|
Y

2 MsuanmineTuteyaN

Al
Y

Y

4.hansvunldasadda vy

1] Y

wazlunndeyaasgudeya
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Use Case ID:

02

Use Case Name :

Actor :

NG9/ ATEUU
Y Yy

Brief Description :

Aldudnldaussuy ngld Username uag Password

Pre-condition :

Alnusipsnisiingseuunsidau

Post-condition :

Aldnudgseuunisidamseuiey

Flow of Events :

User

System

Lidenuyingssuy

31n13nenUeya

Username tlay Password

2 MNSWAAIALIDTUAN

Username wag Password 110

i

o < J Y Y
4vnm3iieen addeyaet
Tusguuasinnsingssuy
L e v 1 o
inlifiveyanglusyuuasinnis

LR9LFOU

Exception :

feald Username wag Password

Tigniesdaaganansaiingszuula
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Use Case ID: 03
Use Case Name : au%@%@uﬂaﬁﬂ%
Actor : HARATEUY

Brief Description :

v

audayavedlinyguaseuudons

Pre-condition :

HAKATEUUALATEUUTRINTAUTRYA

Post-condition :

JEUUINNTaUTRYAaNaINg 1UTeLa

Flow of Events :

User System

1. Fonavteyaiiosnazay
2 wIgeuBuduNTaUloya
3.nAgud
4 svuvaudeyatueanan

Futoya

Exception :

#0997 ITUTTUUNDUIIAINITAALTUNT Lo
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Use Case ID: 04
Use Case Name : | gUayavasdiusi
Actor : AIRARIY:

Y

Brief Description :

wanatayaseavidundeayadiuiiglinunaziilutoyadiuem

Pre-condition :

Aldnudeinisglayadiuduazuilotoyadium

Post-condition :

wanideuaTivaziBunteyadiumvesldauiasuiludoyadiud

RNASERY

Flow of Events :

User

System

Lidanuyleyadiud

3.unluneasidundayadiud

2 hmsuanstoyasngaziden

ToyadIusm

4 5UnazdundayaduiLaY

Juiinasgiudeya

Exception :

fo3a3a il gusEUUNRUIENLITAR L TUNS e
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Use Case ID: 05
Use Case Name : | 9Uauavasaiu
Actor : Al

Y

Brief Description :

WanIdayaTIgALIBLAYeAILTRNE TN

Pre-condition :

Post-condition :

WANIUaLATIEATLBLAYBIEIL

Flow of Events :

User

System

L4

Lifenuuntoyasgaziden

VDIFIU

29hnsuanstoyaTgazidun

VI

Exception :

fo9a33a N ldUsEUUNaUIIaISaA T UNT Lo
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Use Case ID: 06
Use Case Name : | uilateyavesaiuy
Actor : éﬂ%ﬂm

Brief Description :

Aldnuanansafiuunlavseauteyaseazidenaiuveg iy

Pre-condition :

Aldussansuiludeyaseasidenveaiu

Post-condition :

sruutufinuazuanIteyasgazIdenve Y

Flow of Events :

User

System

1yhmsdenuywnletoys

UALLDYNVDIFIU

3.4 b

TouaINALIDYAYDIAIY

2 hmsuanariinvasuendeya

S8ALLDYAVDIEIU

4.%’U6?J’a;gjas'mam§8msuaqa’;u

wagUufinasgutoya

Exception :

#9989 I F9USLUUNBDUI AN LT T UNT LS
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Use Case ID: 07
Use Case Name : L‘ﬁumu
Actor : ;ﬂ%’mu

Brief Description :

Hldanuanansaiintoyavesaiulaunnimiaums

Pre-condition :

Aldnusainsiiudoyavedaiu

Post-condition :

spUUTuindeuasuavidunvasaIl

Flow of Events :

User System

1 yhmsidengiineu
2N1suanIninvasuAteya
swazBunnsifiay

3.n30NUBYATIgALIBYAAIY
4.5ulayaTeasBEAYaEIY

waztufinasgutoya

Exception :

#9989 IFNUTTUUNBUIIELTOALTHUNT S
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M13197 3.8 ANBTUIBLALAG TLATIENAIINABINTU

Use Case ID:

08

Use Case Name :

AATILIAMUADINITUN

Actor :

Gy

Brief Description :

o v o

WoYaaNINDINANIAILIN WNBYITIIAT SreEIakavUTIN

Wnmnganlunishiduiyissunieuves

Pre-condition :

Hldnunsenteyanineimeanazdeyaanizaug

Post-condition :

JPULLARY A ILAsTEasa i sanlun s un T e

NUBDUND

Flow of Events :

User System

Lidenwydnsennistid
2.uanevingeiuAestayn
1 d' Y o
Agg Nz ldAIu
3sn13nsendesasie 4 wialdly
ANSANUI

4.AuUSUIIN way
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5.LAAIYNAT TTULLIAN
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Exception :

#9989 1F9USTLTUUNDUIIANUITOALTRUNT LS
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Use Case ID:

09

Use Case Name :

AUsEIRNITIATIE

Actor :

Al

Brief Description :

A lHuieInisgUse IRnTiAseRninIun

Pre-condition :

A l9ufaIn1TUse IRNTIATIE RN LN

Post-condition :

LEAAIUIEIRNITILATIZANKIULN

Flow of Events :

User System

LidanuyUsyiRns A IgARI LN

2 NS LANINLIDUTL IR

3 LADNTITUALUNITAUN LAINA | AITIATIY

AU

4.4an518n15UTEIANTS
AATVdoYasINe s
wsen st lug e Tungly

AB9NS

Exception :

#8989 199USTUUNDUIIAINITOALTUNT Lo




M13197 3.10 AESUEYAAE AUaLARNINDINA

28

Use Case ID: 10
Use Case Name : | gdayaanine1nie
Actor : e

Brief Description :

wansdayaanmenAliingldnuy

Pre-condition :

Post-condition :

uﬁ@ﬂ%@%ﬁﬁﬂﬁwaﬂﬂﬁﬂ

Flow of Events :

User

System

124 a

Lifenuyndeyasneaziden

VDIANTNBINA

2.4809703AT1ALLDEAVRY

anmenie lugduuunsm

b2

LU

Exception :

#e9a9Tau N g9UsTUUNBUIIAINITAALTUNTHe
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Use Case ID: 11
Use Case Name : @U’%mmmﬂ%’ﬂ’]
Actor : HARATEUY

Brief Description :

wanstoyanisldulunsazszeznisiasgAulaieiuadn

Pre-condition :

HauaszuuReIn1snIuteyan1sidunlunsiazsrezn1sasyaule

SUGQV‘]L‘%EJUWNBMVIEN

Post-condition :

wanstayanisidunlusas szaznsisauln Vs ULoUNeY

(BREIRARLY

Flow of Events :

User

System

LidaniuugUagamsidunluinag

S%ENIIAIAULA

31anTeIzaznsasLAUle

2 Muanwminletaya
nstdululdagsgenis

L3LAule

4.uanadayan1sldunves

SyENIITYFUlATY

Exception :

AosastoinldnumeUnaigauasyuunaudsanunsaanidunisla
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5197l 3.12 FeSuregaiaa Report (CSV)

Use Case ID: 12
Use Case Name : | @10antWdnanisiwsisy
Actor : AlFa/duaszuy

U

Brief Description : | szuudslidnan1siiaseingldnunieguassuudasnisdunnly

Y

[

d‘ el L% = 14
WogdwaveayTr Ly

Pre-condition : Aldnunarigiaszuuionsiuiinnanisiins g
Post-condition : | d@dlvldnansimsziludanes Buavaadayds g
Flow of Events : User System

11890 Export to CSV.
2 uansvineesusdelig

3.n59nva lWaNfeIns

4 adlndnan1simszaiiull

faniogdavedays ¥

Y

Admin System

1 3enlndiiae Export to CSV

2 wassvinaasuadalua

2.n59nValWaNABINS
4.avanlwananig

AATIEVANATOI LY

IS ¥

Exception : rosastardnldvseldUnveauaseuueanunsadniunisla

o
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Use Case ID:

13

Use Case Name :

A Dashboard AN

Actor :

NN U/E AT U
Y RV T}

Brief Description :

wanstayanisltinlaesiuvesldny

Pre-condition :

Post-condition :

wanadauansitiinlnesiu

Flow of Events :

User

System

174

Lidanuuatayanisituilagsiy

2.1n1suansdoyanisleun
TngTanverldaulusuuuy

A LAY

Admin

System

Lidenanindeyalny sy

2.0 13UaAITZEZNNS
wsyshulalutagiuidu
WHUNTIINAN WAZLARINIT
Tdilagsalusuuvuns

v

belud

Exception :

= U
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YUIIEUISOAMTUNITEA
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3.3 Activity Diagram szuulvianuuginlunisiihduniSeuvaaumas
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3) audayarly

User Application Database
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4) dayadiufa

User Application Database
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5) LEY

User Application Database
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10) deaanlnananisiAsIzu

User Application Database
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Attribute Description Data Type | Data Key Reference
Name Size Type

user_id sviaTnydgld Int - PK

title v Varchar 10

first name 9o Varchar 30

last_name wugna Varchar 30

email dua Varchar 30

Tel woslnsdmi Varchar 10

ne3197 3.14 Junsinldifvdeyavaideavesiaydildnu nedsenauly

¥ C - | [ ~3 a6
mesialnydglddundudn

[

o

£

At

'
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A15199 3.15 1ASIA19BINI5I9 address

8 Wana e wazluasinsdnm

Attribute Description Data Type | Data Size | Key Type | Reference
Name

id sdudoys Int - PK

user id Uy ALY Int a FK users
number Tuand Varchar 10

village ‘mﬂlﬁl Varchar 10

lane KR Varchar 45

road uU Varchar 45

subdistrict WUIY/FIUa Varchar 45

district RGEHE Varchar 45

province Jandn Varchar 45

Zipcode yidlUsweld Char 5

name Foau Varchar a5
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Attribute Description Data Type | Data Key Reference
Name Size Type
result id SHAHAANS Int - PK
user id svaday Ul Int B} FK Users
date Fuitinse Date }
time naAATIEA Time B}
garden name Toeru Varchar 30
temperature QeI Float .
moisture_air autuluiy Float }
kc AR AnTen1s | Float _
L93gLAULe
radius e Float /
water_volume Wananihanien Float |
watering Wrnashiliundy | Float 1
NIEY
vpd AULIVEI0INA | Float _
recommend AUz Varchar 900
day Fuf Int
month o Int
Eto AEto Double -
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