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Abstract

We present a smart control system for cultivation of orange man Japanese melon in greenhouses via IoT platform.
The study was performed at an organic complete farm. The objective of this research was to create a smart control
system and control the environment inside a greenhouse to provide optimal conditions for seedling growth. The designed
structure of the nursery greenhouse could accommodate a maximum of 360 seedlings, allowing the cultivation of
healthy and complete melon seedlings within an area of 600x1800x300 cm before transplanting them for actual
cultivation. This smart system design was divided into five parts: 1) seedling nursery design, 2) control system design,
3) photovoltaic system setup, 4) workflow design, and 5) user interface design; the user interface was designed by

using the Blynk IoT platform version 2.0 to monitor all results on web applications and mobile applications. The results
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showed that the developed system could effectively monitor and control according to the setting conditions. Additionally,
the system could increase germination rates and enhance the growth efficiency of Japanese organic melon seedlings.
The germination rate improved by 93.33% compared to traditional nursery cultivation methods. It was found that the
seedlings grown through this smart system had an average height of 6.5 cm, which indicated a growth rate increase

of 54.76% compared to traditional cultivation methods. It was concluyded that the developed system effectively enhanced

the germination rate and reduced damage to Japanese melon seedlings.

Keywords: Smart control system, seedling nursery, internet of things, Japan melon
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Figure 2 Traditional melon seedling cultivation
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(b) (c)

Figure 4 The structure of the seedling nursery system. (a) Left side (b) Back side (c) Right side

()

Figure 5 Outside and inside of the seedling nursery at an organic complete farm research site.
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(a) Front (b) Back side (c) Fogging system (d) Seedling tray
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Figure 6 Wireless sensor node installation design

[
Al o [

2) madszwiana lumsaanuuuaTaitdidnld
\Hanlduaiaiu DTE32 %uﬂuqﬂmnimqué’m’%m
ﬁm%fumuﬁmmHml,uiuﬁ']“?i;j"?%'ﬂ"lﬁﬁ@um“'ﬁu (Ran3
fianiaw wazamz, 2023) WudiudszianauazaIugw
v Lasda ﬂqmauﬁ'ﬁﬁliﬂmﬁuwmuﬂizms GIVIR
EfqmmmL%aw@iaqﬂﬂsnﬁuw@ﬁwmﬂﬂmy FZAINUAL
Solunindendeldsnu uazsunsaldouaFINw
1lusun3 Arduino IDE LLamqﬂmnimuqué’m’%mmﬂu

nIAIUAN (Figure 7)

UART Port

| Horen | 12C Pt RIC | 12eran
| | Mochule

[ RS4B5 Port

m
:
g
g
g
E

AC Phag In

Figure 7 Smart control devices

3) n1ALadwa znniTuen §991n01A
ﬂizmawamﬂsl,uqﬂﬂsrﬁﬂ'mqué’m‘%m DTE32 fia
mqumiﬁﬂmmaas:umiwﬁwLLa:izuuw'umaﬂmﬂlu
TssBauirnanuanuiianly lazgdnynidana1azyineu
HuSad uazlinsuseinatoyasiuaa OLED 3w 0.96
i 4) mﬂéamﬁagavl%mﬂ Tusuitezutsaoniiu 2 dim
ldun sauTudedayaawaad dre 9 anliaidou Tufitlaz
Ifn’lﬁudﬂ‘ﬂ'a%laﬁhu Wireless transceiver module A4
1917 433 MHz dasauiumweTas Modbus RTU melu
lsSawdumeads ludusasmeivazldlugaidisafiuee
v fiuluga Max485 1892939307UAN (Figure 8)

J Sci Technol MSU

Figure 8 Wireless sensor nodes unit

3. N19DNLULIZUUNAIWLEIDN AL
mytuluassiditnlalowasnuussenfindidu
wnssiowdsnulitugunsaliswaasiisny (wireless
tﬂ‘ ] =1 k3
sensor nodes) flagin1vlulsnieun lavldeanuuy
Ta59&F1IUHILTRN TR NIUNA 28X 34X 10 LTUALNAT
fianugannAudn 400 udNas unalosioasun
BRI 13IT0UVUIA 180 W @iamuqﬂnirﬁmuqmmﬁu
80 lud@ (solar charge controller) liNayNlAMITISAaNTEUE
WindguuaaeIidssaninwintnu lusiuas
A Al & wmae & o a a
wuaiaadnlluasaiduienliuuaine’ Deep cycle Tfia
WRIIUIA 12V / 12Ah GaiiaRNa1sananlnaanidn
aUnsalisuwimeslimensnuai lddaaslulsasenayuna
Funannad wundsunaes Wil NgsnadanI T
@ILEAY Figure 9-10 9NNAAL

Figure 9 Photovoltaic system design

Figure 10 Photovoltaic system installation design



Vol 43. No 4, July - August 2024

4. N1IDONUULNIIK

MN30NUUDNINWIH HITuvmsAns e
am'é'smﬁmﬁumimgmaﬂgﬂﬁuﬂﬁwL;Ja'au MNIUIY
uazlanmITiAEaTes (N3 mdeadnaly uazamz,
2562; 4NN BATANT UAzAME, 2020) MNNIANEN
snunsnasyledn fzasena wdeufiansaemuadyidula
Mam's:mmﬂaugiuﬁﬁau gmnni ANUTUTURNE Uae
anuduludin usnminefiswademaadyidula
VRINTATINQLUADH Lm:wud']qmwgﬁﬁmmzaua"m%’u
miaesyulaagszning 25 - 30 asraafos dana
FuFWnE 50 - 70% szduanuiunsadi pH 6.5 - 7.0
laogidnldeanuuuszuuliaaninaiugu anmwiadas
Twanzauanuianly Lﬁaslﬁmﬁﬂﬁufﬁagmaﬂgﬂﬁ
9AIINBNFITA LFAINITDBNUUUNI (Figure 11)

Cloud platform
connection

Read sensor data

' !

| Co2 | | Soil Humidity | koil Tempefatur4 |AirTemperatllre| | Air Humidity | | Light |

Display
Parameter

Display
Parameter

Display
Parameter

Display
Parameter

Display
Parameter

Display
Parameter

Send Data
online

Send Data
online

Setpoints
condition

Send Data
online

Send Data
online

Send Data
online

Setpoints
condition

Send Data
online

Figure 11 The flow operation of the control system

5. mIeanuuudImAaaag |t
fuilaziduniTeanuUUFIULEAINALAZAILAN
WNAAWOSTNEW NS AAUTZRIURTINGS wnaawasy

A o

Y
A laidenls Ao unwaawasuussleladl Liostu 2.0 B9
Y

U“

aqmﬁuﬁmmmuam NﬂLLﬂ:ﬂ’JUQM%ﬂU%L%ULL@ﬂWﬁLﬂ‘fu
uazunluunsuatwiedu laonseanuuy azutisaantin
2 s UsznaudsludinuesmsoenuunIiougaINaLa:
muthwmﬁma‘?uuﬁml,aﬂwﬁm%’u ¢4 Figure 12 uag
'5nd’;u%ﬁwmamwauazmuqmﬁwwmﬁmﬁw Tane

waUWRLATY @9 Figure 13

Development of smart control system for cultivation of orange man Japanese melon 325

in greenhouses via loT platform

Dashboard  Timeline Devicelnfo  Metadata ActionsLog Datastreams

Value Upd

104 Nov

10:49:47 PM Nov

10:49:44 PM Nov

(b)
Figure 12 Web application design (a) Parameter setting
(b) User interface design

W, R

\)

s,
7T\
{/

Q
TN

V2L8: --

- +  V1:OFF

\\\\ /)
Wiy,
(]

N
N

S S
I\ I\

\\\\HI/, \\\\llll,,

)

(/
(/

V2 2 --

T\
TN

\\1{/
\\\ [/

\\LI/;
o

S S
TN\ M\

(a) (b)
Figure 13 Mobile application design

(a) User interface design (b) Control system design

Han1InNaaay
INNTANUULLAZAEINITEULAILANDIRT Y
a"’m%'ﬂiaL%aua%maﬁuﬂﬁwLwdautﬁlﬂumﬂﬁufaaﬁuﬁ
wuw uuswaanefudumadidadszauaringe luduil
andumniiausnanmassdiild suiumsn lages
watuaaudail 1) wamsﬁm@?&qﬂmtﬁuawﬁwﬁai‘ 2) W@
mMyianagauA1nNuiisinTtamuTes 3) Nans
nagauMILEaINasIufadad i 4) nanInasay
AuqunITUBasaUnIaldimedne 5) namInasay
mimquqnmn“ﬁLmzmm%‘umﬂluiioL%au WeT 6) HA
maSeufsunsaiyiiule danssaauasaduwne,



326 Lanchakorn Nintarat et al.

WEUAUMIaRLIAUINULLAILGY lasazhRAITEazL B
ANAGL

1. wamsﬁmﬁ%qﬂnmﬁuamuma{
msamﬁ'aaﬂﬂitﬁua:muma%ﬁfm%ﬂiaL%au
auma@mnmmaam udveanidu 3 & Usznaudls
FIUR 1 TTULLRSITINTINBUFIaN ARSI T
Lma'aahywé’umu"tvxlﬁﬂﬁﬁu"q@qﬂmmmmma%"ﬁmﬂﬁi?m
é?aag’mﬂuisaﬁaq [GHEH LR e THE S EIEERQINIES

anfiadldfanslinouan a3 Figure 14 duf 2 ansal

LTWLTDS LR 1%6?’;%1&%“{71%&’1Lﬂuqﬂﬂitﬁ@lﬂﬁﬁ@@h
winfitaaifiddnds 9 molulsaidoueuunadund
mnﬁ?uﬁ'mﬂidﬁa%lavlﬁmmhu Wireless transceiver
module VIJJﬂ'ammadmﬂ%’uﬁagjmauaﬂINﬁau
&9 Figure 15 §7ufi 3 Lﬂuﬂwsaﬂé’aaaﬁﬂ'suquwwmﬂ

30 lusufazvimihSuiyanmanngagdnsaliousasly

myﬁ?\@é’dagimﬂuimﬁaaw"w"aﬁﬁagamﬂszmawm@:
ﬁﬂausl,wrmlﬁ"auvlmﬁvlﬁaammuvﬁ”[ﬂmquqﬂmr&ﬁm
L8N A VL@TLLrianniniﬁmhmzuuifw WREITUUNUELLE
wuanlulisSeuayunaduna §nﬁaﬁaﬁagaﬁa%umLﬁa
lugasnaaniuzuazaivguuuunaanasuduneiiia
YT uaTIngs %aszuué’andn‘lﬁﬁ']msamﬁaagim:fl,u
91873 AIWANNIIYURANaENeuanlInSauayuIa
Uandunan 69 Figure 16

BIL T

Figure 15 Installation of wireless sensor nodes

J Sci Technol MSU

Hi-Link

Figure 16 Installation of smart control devices

2. HANIINAFIUANMNNYIATIVDILBWLLDS
A o a & & ¢ = X

WarnnsfaasguniniuasiouwiroiiaToam T
' ,&’ & s nl' 6
suihiziunsiauaznasauanuiissnssvesgunao

&a ¥ o A o X = a o A
LWL DN M WAUTT U UAN WD WU U R UAULAT 9
. o L x .
Tamangwlasafisznasouluasaiiazisznavllde
mqmﬁgﬁmmﬂ LRZAIAMNTUIUAY DIANFINa19 T
mwwmﬁL(ﬂa’?ﬁﬁmm&fﬂﬁzylumsmuqmmwLnﬂﬁau
TulsaSou @EAnId au9d uazamey, 2022) lutr95udn
ﬁm%‘ummgmaﬂ@ﬂﬁuﬂﬁﬂ%awamiﬂ@aauéﬁndna:
LEAIAY Table 1 waz Table 2 AMNA1IGU Table 1 L&A
mimaa‘ummwmﬁmmwaumumai‘%’@mgmﬁgﬁlu
ome Aldnuszuuaiuguluazaft (4in1 CO2 Temperature
Humidity and Light RS485 Output) NuLaIaddala
¥1A337% (Elitech HTC-2) laglaninuadmasauds
Table 1 §WSUMIUITDUABUITATNINAIBITANIATI N
a {nl' & J 2; ° '
AU ST Tz U U T Ua1WI% 5 A39 LazUINIRIFN
LBRY NNBUAIRIBRIANLY DI TUAAINNAANAN
(%Error) @MNENMIN (1) (THANDE NSAIRUA LAZATE,
2022) walsnginmuaesinagauiidlaiiguaainy
- 4 de 4 o o
Aawanalafvadiiasas 0.62 uaziilawinan13iaun
a 6 o o € 2 ' a = a '
AANLAMFIRFTUABS (R?) wuimydatSauiauszning
w3asTaunasgnwiuiuemas 1 R? iy 0.998 uaas
Tuswgeiiadgunndluamenldiuszuuaivguly
& Xa o A v A o A v .
mauuwamimwlﬂammmJLmaammmgmua:aglu

v A o oA v oo .

srauanuBeTuivansulaas Figure 17

E.. £l

E

t

%Error = X100 (1)

1ia E_, @ dfitaldnniswseinagay

E, @ d19nmiiaisiaiedianaigin



Vol 43. No 4, July - August 2024

Table 2 ULEAINITNARALAIAINULALIATIVE
qﬂnszﬁmumas‘i’aﬁmmw%ulu@u Aldruszuy AR
luﬂ%dﬁ (EC temperature humidity PH sensor RS485
output) ﬁum%'aﬁﬂmmgm (smart sensor PH328)
lagldmnuadmazauds Table 2 snSuMaLSaufiey
sewinsiaiesiauasuiiruse il luszoudu
$199% 5 059 LAZHNINMIALRAHIINEHINANEW AT
Adafidudaiufianana (%Error) deaunsi (1)
(MTUANTE VzNATA UTATAZ, 2022) NAUINYINTUTS
fivnmineseuiiendesidudanuianaaaisosas
0.56 uazliiarINanTIauNsaTsRAaEnFuRuE (R
wuimTaisuifisuszninaiasTannasgiuiiy
L IwlasAA1 R? (NN 0.999 WEAIINLTWTaTIAAN
m']w%uluauﬁllﬁ”ﬁmzuUﬂ'suqﬂuﬂ%\aﬁﬁwaﬂ']ﬁ@ﬁlﬂﬁ
Lﬁmﬁmﬂéad%’mmmgmuazayjlus:é’umwm%aﬁuﬁ
REEIN R Figure 18

Table 1 Results of air temperature calibration

True value Measure value Emea %Error
Et
1 2 3 4 5 Average
25.2 256 254 256 252 254 25.44 0.95
27.3 273 277 276 273 274 27.46 0.58
29.1 29.3 291 295 295 292 29.32 0.75
31.2 305 312 315 307 312 31.02 0.57
33.1 327 335 332 334 328 33.12 0.24
Total average 0.62
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Figure 17 The results of correlation analysis
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Table 2 Results of soil moisture calibration

True value Measure value Em %Error
Et
1 2 3 4 5 Average
5.1 3.85 4.6 5.6 5.2 5.8 5.01 0.2
20.2 19.8 204 193 205 211 20.22 0.88
40.1 39.3 41.2 41.9 421 38.8 40.66 0.39
60.2 58.7 607 614 605 624 60.74 0.39
80.1 788 825 814 804 822 81.06 0.94
Total average 0.56
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Figure 18 The results of correlation analysis
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Figure 19 User interface design. (a) Web application Design. (b) Mobile application design. (c) Control design
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Table 3 Results of output device control testing

Number of Accuracy Accuracy
Control pattern times (times) (times) percentage
Web Application 10 10 100
Mobile Application 10 10 100
Automatic System 10 10 100
Average 10 10 100
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Figure 20 Results of controlling the environment

in the greenhouse
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Table 4 Comparison of growth and germination rates

Type of planting

Attribute
Traditional Developed
Normal Seedlings
1.1 Seed germination rate 41 56
1.2 Percentage (%) 68.33 93.33
Dead Seeds 19 4
Height after planting 10 days(cm) 4.2 6.5
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Figure 21 Melon seedlings controlled by the developed

system

Figure 22 Complete melon seedlings before being

transferred to the greenhouse

Figure 23 Compare the growth of seedlings planted in

greenhouse on April 2, 2023
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