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Abstract

We present a smart control system for cultivation of orange man Japanese melon in greenhouses via loT 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.
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Figure 2 Traditional melon seedling cultivation
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Figure 3 Overview of the developed control system

=~ v v
1. nseanuuulsisonanuIaaunan
mMIaanuuudnvumelasIzsvasszuulsadou
BULNAAUNA lassarevaalss Souayunadunailznay
ludhuTagnan Galvanized YidugIug a1 §IUz
vwdunanlasndsmaniudaasnaradnlasiia Poly
ethylene (PE) flasiuanuduanedu Janudangug
v o a A a val 1 A
sxviauTefiginnuasanfiadlad srusevlsaSouauuna
dunaldiaanang

£ [ 4{ LY s a gﬁ 6

fanvauNiwailasnuuuas mﬂum@mqﬂmm
ssuuauquisznavludraianunuan 12 %3 lawldia
NULAANATY 4 LFU UBRAIAN ANBUMNNSAaaILlTITIa
AINunNanLuuAula a%’auu’%nmﬁl%ém%’umgmamﬁﬂ
v v U o 1 a
@uﬂma}ﬂ“nquummu 6 WH® JUUIAL17 160 TN,
N34 75 W, §INIINIAITUM IR LIFUNE NN ED 1 b6
§98@ 360 du lassasen1seanuuy (Figure 4) LAy

2 A dl < 6 .

lassafulssSeuiiaSaauy ol (Figure 5)



Vol 43. No 4, July - August 2024

| _

(@)

Development of smart control system for cultivation of orange man Japanese melon 323

in greenhouses via loT platform

(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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Table 1 Results of air temperature calibration
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Figure 17 The results of correlation analysis

Development of smart control system for cultivation of orange man Japanese melon 327

in greenhouses via loT platform

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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