2738190 IWTEIFA (PRAWARUN AGRICULTURAL JOURNAL 2024) 21(1): 146 - 152

4 ' v

s A &
7, &

4 &

4,
L L4
£z »
N »
AcricuLTo®

UNANNIY

PRAWARUN

AGRICULTURAL JOURNAL

https://1i01.tci-thaijo.org/index.php/pajrmu/index

o/ '4 [ 1 < I = (Y a a % [ a
ﬂ’]'iﬁ\‘iLﬂ'i’w‘lii'izﬂ‘Uﬂ’]L‘U‘UL%@iTU'i%U‘U loT LwaLEfl'rix'Nﬂ'a'mwﬂﬂnmaauﬂuﬂssmﬂmua

NULLAUNALATU

anansn Funs’” aeunsnes qoTIuR? dassiddnd qoTINR% 9N Inesses® uas viiydnn vaau’
g1 Inemsreniaunes AalzAaUmansuay IneImans un)ing1aevi)tend enneides 1minteni 36000

Zmnsgussmaumans pagfiaumansuay memans unIneraeTivintegll ennewdes 1inindeni 36000
*d19730IN159AN 1595 uaz L IN I AAAUmanTuay INg MmN un1Ine a1y tend snnewllesdinintend 36000

dayaunaiiy

Article history

Fu: 11 unsnAw 2567

uile: 28 Twaw 2567
POUTUNISANLI: 12 WounIew 2567
fnurieeulal: 4 iguiew 2567

UnAnge

AdAny

SEUUKTUADY
Bumesidnlunnae
uges

nsrdaUal
syyvaduayunindule

nadseaseiliinguszasdifedanssissiuandusesifinszfennuiaundunlunssdsardaniiy
Application Faludrunilsvesnuise Fos msﬁmmfiwms‘hszi’\au,azmuqumﬂgawmquusjué’%ﬁ'w
Internet of Things WeiiunandnUatdanszdudaudiuszmn Swiadugll dudumslneduaszidnduees
fngendiau gauugl nsn-uaveshiuAsuulasesluatuayumsdadulanguiidesuaiiia nansiss wud
1. wamsdaiasziszduanduiges 3 yalumathszeanuinuniveci el 1.1 yaiduwesinnsa-ang (pH)
YreAnfimanzauiign 6.0 fis 9.0 pH fiavumanzanun (X = 4.20) 1.2 yauduwesinaamgil (°C) 9aeani
wanzauiign 23°C 8 30°C faruwanzauuniige (X = 4.80) 1.3 yaifuiwesinsendiauluth (DO) dnil
waNZauRINANIMTaWINAY 2.5 me/L Hanumungauann (X = 4.40) 2. wan1swaun Application udstfiou
Wnilafanunsnsmanuihddfinund deil 2.1 sednduwedansa-se(eH) 13lussuu loT Wenwuddingn
6.0 %30ANgaN31 9.0 pH SlAauwanzaun (X = 4.40) 2.2 seRnduiasiagamgl 13lussuy loT dowud
fandn 23°C vadngandn 30°C farumanzasaniign (X = 4.60) 2.3 Arnduwesinsandiouluti (00)
18luszuy 1oT ianudnfasnd 2.5 me/L farmmanzausnn (X = 4.20) a3Uld91 ssdaudiildiduan
Wuwesiiaunsathluldlumalulad 10T lunsifliseSanufisunfnvestinig App vufletieluatuayunis

v o v < % : 5 a X a 9 o X
dndulanistesiuneuivaitenin Jeazdwalinandnlauinduiaseldivuluveanunsns

uni

Umﬁamfm%aﬂmsﬁaﬂﬁwmasuaaﬂfjmﬂwmiﬂﬂ?ﬁ”mﬂaﬂu
nseds Weudwevm truhidou ndudves edles adugll $1uu
30 ASaeu Ussiiud owafemimedulgmmdngdugu
fasrudemelunsytsuavesyuvy Wesnoendiauazaelu
i 3 adinfiw/ans uavnmgidinmudeuadasdundy
eI 2-5 asrnwaldea nlivameasuasienounaenli
\nwasns damngueldinaiterssuumeluladiduvesingae
wiadeuiteudUymuademilduavannsariunandauanuas
Anseld i 1 U donndoetu Ardarsa & Apinantanakon (2021)
WALNSZUY 6T muAuanziind suvhs uardaausaiiiy
wakAmuazansrernsanmidsliindugansuniesng
samE dadu ngudvenedandn Sarumsngand asiau
welulaBinunsudugrdmiunssdadssmialaglddumesidonn
as3nas (oT) uagtliunsaussdey nsenanimsiandmintogd

"Corresponding author
E-mail address: sinton@cpru.ac.th (S. Sinton)

Tulssiiugvsmansi 1 madrsanduudamaasugiogusn
wazutsillsiosned sty ludemsiidunmsiudadiunsideuas
Wann sl inalulad dunisinensi ivszasuazdufinsde
Aawndon LA eanFUYUMIHARTALIAMNWHAKAR LaLTaI3UNS
Lﬂﬁammawmaquﬁmmm %naaﬂﬂﬁaaﬁ’wizLﬁquamamé
duafunsinuns svey 20 9 meldgvseansi 2 msduaiy
UsEANS 2NN SNARF WA LN YATLAZENTEA UG IR IUEINAN I8
Aty welulafuazuinnssy Wewann@namnssdndudn
\NEATE TZUY Smart farming s1eauran1sdedoldog1939m157
donnneIny Piakkhunthod et al. (2019) Wt waUNGLATUIANTT
fﬂﬁ’mwmiﬂs@gmﬂmms% Feszuudanamanansaudladigm
ansiiessousnaldiduesai 3sdaadununmiInuaraudi
nwnslildunasgiuianuvasasdouasiyaniganinsonouaues
Aeamudasnisvesmanuazdunisutlatigmassnisdssadlu
nsrdmeangunumansludunisandasmamevesaridesd

Online print: 4 June 2024 Copyright © 2024. This is an open access article, production, and hosting by Faculty of Agricultural Technology, Rajabhat

Maha Sarakham University. https://doi.org/10.14456/paj.2024.16



S. Sinton et al. / (PRAWARUN AGRICULTURAL JOURNAL 2024) 21(1): 146 - 152

mMswasuwawesanmmedenfifinadensaouivln aenndesiu
Wattanapaiboon & Suwanbon (2019) Aituind ounlovneansisae
WeriuszdvEnmnmsuimsiensUandanaosviadlagsia s
myusmsdansnelunsedsantalagltiveluladinunsiuuwsiug
Wineinuns Nnvmsasina T ITednhlapmainiannmalulad
¥sumedidmnasmdsdmivnsstamadssmialitivanzause
s adulafuannzwedeuUasuulawaenia denndodiu
Sinton & Songphum (2023) #uAswiAdueiTAnsammLIndeL
TuhSudindnananiisiu enedifessaiunulunsiamszuy
Uszgneuiie fusnuivenmsreuiiawes sumeluladasaumeuay
Frumsdszuninda fiazsauilefuitamn Tassnsiiudwasauay
vssaimqUsvasd iedumsaiuseliliiungunuaens uasiiu
wsadnauliinuasnsineiuunlymealulad uazuinnssulunisvi
MINEATINNT Y T azawal i nardamuiiananTs nandndiadu
aduanuindefieliiunduinunsnsuasaiunmeniasugiaves
Sor¥auasUsunelsiagusely

Feiu nsuAtlamisnamenid3desysanmawuuiidi
Faufuinunsnsy et udanszs me U3 taesnd aulut
(Dissolved oxygen) A1Q mq:ﬁﬁuaﬁw (Temperature) ArAnandunsa-
\wavesLn (pH) kazanIMLINA BUTU 9 NIzdelaia Ineagi
wAlulad Intemet of thing (IoT) IR UGBS luNs B
H11 Application U Smart phone #1311509 3189U A ARUHALA
paennan §wwedaglumsdadulauimsdamsnsedwaldegn
axmnynS i anismeesUad waliiiunanEawa el
vounwnansldiiuegnei msidendsiiitngusrasd fiodunses
seeiuAndumesluszuy 0T dwsudhsy Semnufiaunftlunsyde
Uaniianu Application

147

aUNINIAEITM T
UssvInTuaengs 10879

1) ngaiorny Widoyalunsdaasizsiadumesiin
seerUsinaesndiaulutn (Dissolved oxygen) AN MUl yaah
(Temperature) N3z 9Uantla LazanINLIAG ONTOU 9 WITY
naudmneananiniving fguswiselivssaunsaldeunse
Aeluanifeies Aadennguitimunelngifianzas (Purposive
sampling) 311U 11 Au

2) nguEnssnand Welsslluansdanneianduees
sy erusinaeendialu (Dissolved oxygen) ANQ MY veY
1h (Temperature) Arufunsa-uavesin (pH) nszdsuania Tu
nsdifeuiaundlud nqaudvnesnaninivins vied
Uszaunmsalaeuvieditlumuniiiendes Amdennguiimanelag
38191223 (Purposive sampling) 3Mu 5 AU
FAuidunsivey

Fuasesiandumes e Yar s inueendiauluh
(Dissolved oxygen) A9 a4 31 Y991 (Temperature) AA LY
NIV (pH) wazanmwandeuseu 4 neztanda Taedise
ANWNBNAITUUIAA NQuY UNANUTTY dannd o9y
Somnchaiwong (2017) fiflmseenuULLaZa3 STUUMUANNTA-AN
wazeondiaulutovarasvl sduiiugunsiauned oslogua
Fansaaewalulad Aud uwes nmalulad Intemet Of Things
(IoT) mﬂﬁy’uﬁ"dizqmdu (Focus group) sgl,ﬁ?imﬁngLLazUixLﬁuImma
TneEisannal Uanwia Figure 1

Yes

Waterproof Temp

pH Sensor

No
[P
*‘
Input sensor
Notification message app.
¢ |
No . .
Notification message app.
»
L
No P
Notification message app.
»

Drainage pump

End

Figure 1 10T system elements.



S. Sinton et al. / (PRAWARUN AGRICULTURAL JOURNAL 2024) 21(1): 146 - 152 148

MsUszduRIng MssA A A S UsesA g Unsalif uiwes i
dupseitu oy 5 ey dall

1) @31 UUADUN UM UUINATIEIWLUUUTZINAIAT 5 586U
wielsigfssnandiusudiunnsmngas

a

2) WaueW A5 UsEIl UANLAIINEH 85 NT9A I Al

U5 AY
3) YSuugauilodunuumudaiauonusuaEmsinndl
4) asunadinsnevinisussidunnumuizauain
HVISANNIAT UARIA Figure 2

=4

P

<~ V4

- Oxygen 2.5 m/L

- Waterproof

-Temp 23°C - 30°C

- pH Sensor 6-9

Figure 2 Oxygen, waterproof, temp., pH levels.

in3euialumsive
| <, , o &

wusoenidu 3 @ asil

1) wuuduinsemsidsdansieyt 1Wuas ssdlefldduiin
Jaya anmden JIdeladnmn Auadt s3uvim Tt duesen
warasUUssinuaszdfyns sufnwiuwamalu Msmdukuuan
NENTarITENNEITDY

2) Uszdiudoaumunnga (Focus group) iuasosdioaunu

v va

Ug@envey WeanunuTueuRaiulesdaiauauuy meUssiiu

U
¥ o

Jamauwuulaedslvirsaungamna

3) wuudssid upnuminza 1Jwed osfl oUsuid upau
wanrasdueiidunrsit uannssandiflefiununa
AUA AL LAY Y DLAUDLULANUNIATIE 2UUTEUIUAN
5 5g6iU
msivdeya
wdseoniu 3 dau feil

1) Yuiinyensdsdunszi §37edudunsdnviiy
swsudeyaluvdnms vaug wnansuasaisefiiedostuanm
YaymUaqdu

2) Sauszaguaununng 113 ey (Focus group) {33814
siflunsiese Ussanuenu dmangTu nan damufivienuesedlo
SNNEANNAYAING U ﬁfuaq'ﬁU@Lﬁsamﬂm Tngld 7 amauuwuul
Tassad s dndefmeuanduwuuianadalusuiudeatunsm
Aflnzay

a

3) {nsennsyell Ussdluenumineasvesri g ugeifinga

L]

anuiisUnfivn TneRdausdunisasiui

U
v

ywvwdayamenueadundn lnemshnste Uszamu
vane $u e @il uavdsuuuUssdldsinssaand Usudiuan
A uusuumaY asved i vissnandiazain IHua dens
TUswdld ammnedidnnsetind vethdwhediidees
msuAsIEvveya

o

wiseanidu 3 dw siail
1) AATENY DY ANWUUT U NS1UMSIT A8 19e3d

U
¥ '

TnTiardunneiido MU NEUM ANLRkaEToAIN
vy udtufindeysauuutufinremadaduasey antdu
asfedunuildannnsdansedt wiomtauaanimne

2) 11AT181 4 0y 83INNTAUNUING 1 (Focus group) 31N
g o3 i Meauden

Mndmdumualveslyideyadifey lomauaenadowes
Yoyauanilovrmdninsetu

3) AATVTEYHINMIFBULUUU TSI LA BN ALUDIAN
e’ Tesevideyalasmanads (X) uasddosuunasgu

(Sb)

NAWAIASINANTITY

1. ayldumseuiindsdanszianenansine ciide
wazuLAavnuifetes lnedsnmeinas

Faemzidon masuund nau AR wazteRLRY
ey widuiindeyansuuutuiinnensilisdunsen ayude
AU Uamads Table 1

2. s@nsauvng (Focus group) NG ey danses
e ldgmaintdndvnnis gusu enans wiisde e
mATeRR e IddeAniulasdoiausuurng 1 savgi
Uszaumsalaunszuu loT inwssvhiaan 1n3vns viseannanse
fiuszaunmsalaowseidelumniiiendes litfesndt 59 dwou
11 A a3U3n nemsinseiienansidedoUnsalidumesey 3
w10 Wenan Table 2

3. ayUnan1ssusesanduees Mndvsinandidnou 5 au
TumsBudiue wuih kaussdususesengunsaiiia

3 wiin lusyuu loT nauseidunnsin denumuganly
sgausn (X = 4.47, SD. = 0.48) uansds Table 3



S. Sinton et al. / (PRAWARUN AGRICULTURAL JOURNAL 2024) 21(1): 146 - 152 149

Table 1 Concept academic and research team

Concept Academic/Researcher
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1. Sensor to measure acidity-alkalinity (pH) v 4 v 4 4 v 4 4 v
2. Temperature sensor in degrees Celsius (°C) v v v v v v v 4 v
3. Dissolved oxygen (DO) sensor v v v v X v v v v
4. Turbidity-cleamess sensor X X v X v X v v X
5. Air pump v X X v X v X v X
6. Relay equipment v v v v v v v v v
7. Notification report via application v v v v v v v v v
Table 2 Sensor devices loT
Sensor Measuring tools Appropriate value Notification conditions
1. Dissolved oxygen The optimum value is Notify when the value is less
sensor greater than or equal to 2.5 than 2.5 mg/L in the application
mg/L
Dissolved Oxygen Sensor. (2024)
2.Waterproof The optimal value range is Notify when values are found to
temperature sensor between 23°C and 30°C be lower than 23°C and higher
than 30°C in the application
3. pH sensor analog The optimum pH range is Notify when pH values are found
pH meter between 6.0 and 9.0 to be lower than 6.0 and values
higher than 9.0 in the application
pH Sensor Analog pH Meter. (2024)
Table 3 Sensor certification results
Results
Evaluation — Level
X S.D.
1) The pH sensor analog pH meter optimum range is between 6.0 and 9.0. a.20 0.45 a lot
2) The waterproof temperature sensor optimal value range is between 23°C and 30°C 4.80 0.45 the most
3) The dissolved oxygen sensor optimum value is greater than or equal to 2.5 mg/L 4.40 0.55 a lot

Sum 4.47 0.48 a lot
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Table 4 Evaluation results of application to notify of water abnormalities
Results
Evaluation — Level
X S.D.
1) The pH Sensor analog pH meter notify when values are found to be lower than 6.0 and values higher than 9.0 440 0.55 ot
. . alo
in the application
2) The waterproof temperature sensor notified when values are found to be lower than 23°C
and higher than 30°C in the application 460 055 the most
3) The dissolved oxygen sensor notified when the value is less than 2.5 mg/L in the application 4.20 0.84 a lot
Total 4.40 0.64 a lot

4. waUsziiuuses Application nsudadioumuiinunfivesni
danumunzauluseduuin (X = 4.40, SD. = 0.64) LaAAIAa
Table 4
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ARTICLE INFO

Article history ABSTRACT

Recgiveq: 11 January 2024 The objective of this research is to synthesize the levels of sensors to monitor water abnormalities
Revised: 28 March 2024 in Tilapia cages through an application, which is part of the research on developing a precise fish

Accepted: 12 May 2024 farming monitoring and control system using the Internet of Things to increase production. Nile
Online published: 4 June 2024 tilapia cages at Lam Prathao Dam, Chaiyaphum Province, were monitored by synthesizing
Keyword the frequently changing values of oxygen, temperature, and pH sensors of the water to support the
Notification systems decision-making of the tilapia farmers. The research results found that: 1. The results of
Internet of Things the synthesis of three sets of sensor values for monitoring water abnormalities are as follows:
sensors, fish cages 1.1. pH sensor set: The most appropriate value range of 6.0 to 9.0 pH is very suitable ( X = 4.20).

decision support systems 1.2. Temperature sensor set: The most suitable range of values, 23°C to 30°C, is highly appropriate

( X =4.80). 1.3. Dissolved Oxygen (DO) sensor set: The optimum value is greater than or equal
to 2.5 mg/L, which is very suitable ( X = 4.40). 2. The results of developing the application will
notify farmers' mobile phones if water parameters have abnormal values as follows: 2.1. Set up a
sensor to measure pH in the loT system; a value lower than 6.0 or higher than 9.0 pH is very
appropriate ( X =4.40). 2.2. Set the temperature sensor in the 10T system; values lower than 23°C
or higher than 30°C are highly appropriate ( X = 4.60). 2.3. Set the sensor to measure dissolved
oxygen (DO) in the water in the loT system; values less than 2.5 mg/L are very appropriate ( X =
4.20).In conclusion, the knowledge gained includes sensor values that can be used in loT
technology to monitor water abnormalities through a mobile app to support decision-making to
prevent fish from falling out of the water. This will result in higher fish production and increased
income for farmers.
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