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Abstract

Durian is known as the king of fruits. Monthong is the most popular durian. Each year, durian
could produce a significant amount of income for Thailand. Nakhon Thai District is a district in
Phitsanulok Province mainly grows Monthong durian. Durian is grown by local farmers in high
the highlands places. However, due to the limited supply of water in such areas. There has
been a loss of a number of durian seedlings in the affected area in the dry season. As a result,
effective water use is critical for maintaining durian seedlings over the summer. The research
team has come up with the notion of creating a fuzzy logic-controlled internet of things
system for cultivating durian. Then following the experiment with two groups of Monthong
durian seedlings for three months in Nakhon Thai district: a control group of three plants using
If-Then-Else logic and an experimental group of three plants controlled with fuzzy logic. T-test
results are then used by Phitsanulok Province to compare growth and average water for
agriculture. The results of the study showed that there was no significant difference in average
height increase, average number of branches, leaf length and leaf wifth between the
experimental and control group. The average watering time (min/treatment) and waterimg
volume (liters/treatment) were less in the experiment group. The statistical difference is a t
the 0.05 level. The developed syste, was able to water the seedings with less water at the

same growth as the If-Then-Else Internet of things system or it could save more water than that.
Keywords: system, internet of things, fuzzy logic, durian
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awdi 1 Use case diagram of the fuzzy logic-controlled internet of things system
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nan, Capacitive Soil Moisture Sensor m’mﬁaumm%ﬂuﬁu, PH Sensor Arduino Soil Sensor
mwaaumwmﬁumm‘w, RS485 Soil NPK Sensor #1573@8U NPK, DS18B20 Temperature Sensor
n3vaeUgungIluAY uaYYF-S201C Water Flow Sensor leumasadnsmisinavei Inglalearsisaa
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idle COG #o an Center Of Gravity wiegnAusniwesiedidn B vuwisswins afis b

fudsnwdunn dnsuilldlunszuiunstediliadu laun fuvsntviguund
(Temperature) Tnefinvesiulsare1Usenauais Cool Warm wazHot faudsn1eiaruduiu
(Moisture) Tnsfin1voeiautsn1w1Usenauaas Dry Moderate uazWet Wandfaul 50 1m1019MN
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A1519% 2 Member of Fuzzy Set

Sensor Parameter Value
Temperature (T) Cool <20
Warm 25-30
Hot >35
Moisture (M) Dry <70
Moderate 75-85
Wet >90
Pump control Very High >=40
(Minute) High 30-35
Medium 20-25
Low 10-15
Very Low <=5
Moisture Temnperature
by Moderate et —Cool —Warm —Hot
Time
—M —H —VH

2 3 Fuzzy set member graphs

5) N1598ALUUTDNALIT ATYNITARUITLUUAIUANINITHAIUINIY Arduino IDE
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3oy ulseanidu 2 daufe duveseniauns vewiuag wasnsmedagsng
1) duresensauas Mngumuauazngunaans wlsenouse dsnsumeslaeFendiy
ESP8266 v.3 L‘fluawwﬁﬂ, Capacitive Soil Moisture Sensor ms’mﬁaumm%’uiuﬁu, PH Sensor
Arduino Soil Sensor m’sﬁlaaummmtﬂuﬂmmﬂ, RS485 Soil NPK Sensor ¢#1573@aU NPK, DS18B20
Temperature Sensor m’aﬁmauqqumuau WAz YF-S201C Water Flow Sensor wulgasingmnsinig

Tvaveaufanng 4

i 4 Hardware of system
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2) @183 Software YNGFUAIUALLAZNAUNAGDY INITHAILITYUURIU Arduino IDE 638

191 C/CH+ Tuniseavguuazniseudeya tiudeyasinisugesnn 1wl lnafiudeyaas Web

' o L. 8 v . 1 a vy A ' ' I
server WU Y Wi-Fi LNUUDYaae MariaDB aaﬂLLuuaaummma;ﬂﬁu LUDUABDUALLEARINANIULIU

WaNNALATY MEA1¥ PHP wazMariaDB Usznaumentiiansiivadguiged uazUSuailugiuy

Graph @u150uaAINALATS Smart phone wagPersonal computer A3 5

10T system for growing durian

Experimental Group Control Group

a 35°C Level v1 | (V)
@ 75 % Level B d)

P!I\_f‘ 6.5 Level E d)

7.5 Level B d)
00 073tite |- ()

L=Low

H=High

A 5 Graphic user interface of 10T system for growing durian

A 5 sEuvazUsEnouneasiiy Tnslunfiuusnuansaitlnain wuwes suama;:u
Experimental Group LLaxsluLLﬁUﬁaaﬂLLamﬁﬁﬁlaﬂm Fues Guaaﬂa:u Control Group I@aﬁu’qaamagu
JEUARIAT sl Ay measdunsaandluiu mmqmauuﬁiaﬂuﬁu (NPK) wagUSunod
1 wsewauendasziurenIng q Tnevanidu Low muneds falusedus Medium wineds failu
sEAUUIUNAIS High N8 ﬁﬁﬂussé’uqq wﬁyauﬂlmﬁww memaﬂyaaﬂawwnasf ’Lugﬂuwmwﬂuﬁu
LLaZ‘lJ:mjﬂLﬂﬂ fwnuenanuzveswuged mnduduas Ao wwweslurhay mmsmmﬂimﬂmiﬁy al
Juaiden Ao wwwed My annsanedsnisdale

3) dUYBINTHIAIATING IF-Then-Else

lunguAuAx finsiuunieuladonssnemnuiuan wuwed dll

idlenadlii

21 Moisture Sensor < Sagag 70 Wﬁfﬂ
1 Moisture Sensor >= Sagay 70 w&gﬂiﬁﬁﬂ

Tungunaasinisivuadeuladwmsnd 3



a a s a a v o 13
NTETITINITINEIAEnsLazalulag UMINYIRYINYNH UATEITIN 103

SUENLE . . . .
\ﬂmm Un 15 auun 22 ﬂﬁﬂ{]']ﬂll - 3UIALU 2566

A51971 3 Fuzzy Rule

Fuzzy Rule

Cool Dry M (Medium)
Cool Moderate L (Low)
Cool Wet VL (Very Low)
Warm Dry H (High)
Warm Moderate M (Medium)
Warm Wet L (Low)
Hot Dry VH (Very High)
Hot Moderate H (High)
Hot Wet M (Medium)

lngluszuunnassiinisnenasdainuian@edigy tlunuidedldng Aedlusduuuves
(Mamndani, E. H. and Assilian, S, 1975) wagfuauaauudussvengiledioe
fegenstdaungiled 1w Wegaumgilufulian 33 ssrwai@ea uasanudufuiiinosay

[

70 azausafwInAIALLduseng fled aumunisaail

W1 = Teoo(33) x Mp,(70) =0x1=0
W5 = Teool33) X Myogerate(70) =0x0=0
W3 = Teoo(33) x Mye(70) =0x0=0
W4 = Tam(33) X Mp,(70) =05x1=05
Ws = Toam(33) X Myogerare(70) = 05x0 =10
W = Tiram(33) X Mye(70) =05x0=0
W7 = To(33) x Mp,(70) =05x1=05
W = Tiol33) X Myoore70) = 0.5x 0 =0
Wo = Thoi(33) x My (70) =05x0=0

v
o

91nAANLT eI Hed wudnfliieang Hed w, waz w, WinuAdAranan s
11111 0.0 fineuauasrowmmsaltl dvduaunsndouluzuvesny IF-THEN Taad

w, = IF Tis Warm (0.5) AND M is Dry (1) THEN CV is H (0.5)

w, = IF Tis Hot (0.5) AND M is Dry (1) THEN CV is H (0.5)

nngHed w, azldarvesdands PC 1y H (High) firnanuduani@n (Degree of
Membership) A1asLduau@n 0.5 wazanngied w; azlaa1vesiauusnien PC 1¥u VH (Very
High) firnar s duaindn 0.5 aniutheanilduvhmsailediiadudeisudgaguddis amil 6

wansa1 CO G vasiuildns vusias dadusnunuuesdnds WT 31nn1sauiasuannis taan
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COG = (0.5x33)+(0.5x43)/(0.5+0.5) = 38

a

ansanlannuningladn dvneniealiaungll 33 ssrwaded washulanuiuiovay

Y

70 THsAUAUAY 38 Wil

Time
1.2

0.8

Degree
o
Y

0.4

0.2

0 5 10 15 20 25 30
Minutes

EVL ELEM H mVH
AT 6 COG of Case

5.2 namswieuifisulssansanaessyuudumesidannassnds seninsnqueauaud
BONUUUTEUUMEATINE IF-Then-Else INANIULLDTANUTU UALNEUNARDINAIUANMIEATINAENS

AANLATONUAUNSMISEUMIBUNDY IngdlauyRgiufe

augfguii 1 Ho=  nguvmaewazngumuauiianuaigpivlavesiunGeuliuandeiy
Hy = nauvessdasngumivanieinuasyivlnvesdunseuuandaiu
auyAgui 2 H, = ﬂ&jwmaadﬁmLa?{aﬂ‘%mmﬂfﬂﬂﬁaaﬂiwﬂzjumuq:u
Ho=  nauveaesdanedeuinuihiissniinguaugu

1AgNTAIANULANANNATEAU .05 Han1SUIIULTNEULENINIANS19N 4

IS. Ll = 1 a a a 4 g
13799 4 LU?EIULVIEIUﬂ"]ﬂ"J'ﬁJL’i]Siy,LG]UIG]LLa%UiN']iuﬂ’ﬁI‘Muq

Parameter average value

Group Anugedl  dwaudedl anuenlu anandelu valii Ui
Wiy (cm) Wty (cm) (cm) (minute/time)  (Lite/time)
Control 25.19 8.33 6.55 2.79 29.73 22.30
Experimental 22.52 6.67 6.15 2.70 23.97 17.98
P Value 0.65 0.27 0.54 0.59 0.02* 0.02*

e *Aanuuanamaiaisedu 0.05
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1NM131991 4 WU ARAYANNGIINTY (uRlung), Anafeduiuneiliiudy, Aadey
AMUYTIU (WUALLAT) LazALRAsANNTINIU (Wukwns) a1 P windu 0.65, 0.27, 0.54 waz0.59 @4

11nnd1 0.05 FsllAlaiuansineiuneads asulidn nquvnassazngumuAudAiAuEsyRulnves

k% a = ' a

fuvseuliunne1aiy wagauyRgIug 2 Anadeailid (W1i/as9) wagAladeUsuul @ns/as9)

a1 Y

A1 P iy 0.02 FadlAesndn 0.05 a3uladn nguveaelinedsysuainteeniinguniuny

q

o

AMUBLANANNEDATISEAU 0.05

5. afiuseran1sideuazdaiauauuy
mﬂmiﬁmmizw;ﬁﬁaaammuﬁgmfjumuquLLaSﬂfjwmaaqlﬂuﬁzumﬁmﬁ’u lngnIs
Wau1szuUn1U Arduino IDE fen1en C/C+ lumsaivaunazniseulunn 1 wid naiiudoyaas
Web server Hudayayias Wi-Fi vugiudioya MariaDB iuszuudnnisgiudeyadiiu Open Source
thanldnaunu MysQL Liesniianunafuazannsaufurualiuaiiszuunndonignuluae
Udnduouiusanaiosiledu  vildaunsaldenlduanuas nseenuuuduinsedld uansmaniu

I a o A Y =9y a wa v Y Fa oz
La‘ULLawwaLﬂﬂjummmmL‘maﬂmﬂiwvﬂgummi AN PHP laadefuainiwiiimaily Open

a £«

Source L‘ﬁ‘ui"diLLﬂiuﬂﬁﬁﬁ‘ﬁmu’ﬁﬂﬂﬂiﬁwaﬂlﬁ%ﬁhjﬁﬂQJ}MWL%@Q’S%JEWIS, In1swlanien kagyinnng
Uszananaldodemnirannsaielifauussuuu R Windows, Unix, Linux iuntwniliielu
miﬁauiﬁ%umuhjdwm winddgymlafaziinquaselininudismdevuinlng vwivled
Usenousentiuansaves uwes gumgll arwdu Aenudunsadaslufiu anwgauauysal uay
Usunaut wiouvanszfuvestoya flamisadenisienutedlduy Smart phone uazPersonal
computer LLaSLLaﬂﬂwaiugULLUUﬂi’W\ILé’w,ﬁaiﬁt,ﬁummmLmﬂﬁhwaﬁagaiw,wiammL’Jm AOARADY
fuanAdeues Undias Mayure LagsUINT wadnaLaE (2565) ifinisiansyuuauivuseuy
TfewnsUamaniniin fen1wn PHP wae MariaDB wuiieafudessnidunwiiwannléng lides
Foalddeiiundudoneduand uazanuideves aninay WerswIam uagamy (2565) s
uwuvgUnsusntaulunuan mssouruiuleUnAindurnfudumesidnvesasmas feniw
C++, Visual Studio Code, HTML 4agPHP wazaanAaeInuuideves qu1f auila (2566) Fau
sruvsmiinunsaaserlngld Intemet of Things Wuiisatuusluvesa Esp32 lumsiaun
NMIVaaBIUgnAuNa S EuIoUTaITUIA 130-150 Wufwns S1uu 6 du tnsutadu
2 Ngu Aengumauny ﬁUQﬂé’aaizw%uma%Lﬁmnﬂaiiw?ﬁﬁmuamﬁaﬂmﬁﬂzmméﬁyummszjul,szja% uay
naumuAL fiugnieszuudumesidannassndsiiauaudeassnmaninquaie Tuiuil snouas
e Swfafinalan wud msaiadulefigléainanedennugedifindu Suaufsidiutu amen
Tu wazarunielu vesngunaasuasnguatuaulduandsiumsadd wandliiudsuszdnsnimves

TLUUMILAY Uagsyuunaaes aunsadwalidundSeuasydulalalduand1aiy uidazgan
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v

Ysuaili anAnaisnatlyun wazdsuiady aswuladn nquveassounguaiuny ag1dl

v o w

Weddynneatia 0.05 919ARNNFUNARBIINITOBNLUUNIAIVANMEATINANENTARUIATE lUVATY

<

v

sefu Wy tosiian fes Urunans 1n undian delndifssiuarudnvosyud Medideivyi

A
DONUUUNIAMUALBEMLZANAaNAsagTasiunEou dFedaformtusasgamgdiithinaniingg
oonuuumuamdetafeautufissdufior wernssuaugaguding ilinsuiiaiuidalunig
Thhustersey Ssanunsaliildogruaiug Inevhmssuuduaieldsdoyanalihmauaums
Undrdiad drunguauauedenseuamndueeierutuiodiadedo mniedesninfesas 70
Foinslid lnedinsifudeyalunn 1 ud udafvaseanadidnines Feegundlnasinssuy
Sumedidannassnds madudsledlazdinamanan udmnfusudmnnnnimideiiuiesas 70
Fegngaliivilvinduauaugy deusinutunniingunaasstiuies denndosiuauifovs
wayse wi3lia 51513010 wazany (2564) AlsthmsauauuuunssnAmansnauAealdiuSumesidn
vosasswaumiloudu udlidwmivugnuaeu lnssuifisuiumsugnlnedidorng dnsmageulng
thehtmiinuazeauvTeHalIdeY WU NaRAMwEBLI N 2 naulsifiauunndrstusgned
oddameadn uumsesonannsmitefisdasin tedmiuniadeulsunsunuauildluiiui

LANAIAUNLANULIALA S BR aNS It Tlus NS AN warausatlunnassldiuivsindule
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