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Abstract

The Internet of Things technology has become essential in agriculture and livestock farming, offering
automated environmental control solutions. Crickets, as an emerging economic livestock, have gained popularity among
farmers due to their high nutritional value as an alternative protein source and their potential for high income generation.
Applying loT to cricket farming is a promising approach to enhancing efficiency and quality. This study aims to:
1) design and develop an loT-based monitoring and control system for cricket farming, 2) evaluate the system's
performance, and 3) assess the survival rate of crickets. The system monitors temperature, humidity, and PM2.5 dust
levels, sending alerts for abnormal values to ensure optimal environmental conditions. The research involved five
participants, including loT experts and cricket farmers from Nakhon Ratchasima Province. Tools used included a system
performance evaluation form, with data analyzed using mean and standard deviation. The findings revealed that the
system accurately monitored and controlled the cricket farming environment and sent alerts via LINE Notify, resulting
in improved farming efficiency, reduced risks, and lower farm maintenance costs. The performance evaluation showed
high overall efficiency, with a mean score of 4.76 + 0.42, while the cricket survival rate was significantly high at

94.56%.
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Methodology
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Table 1 Instruments used in the study

Type of instrument Instruments/technologies used in the study

1) Personal Computer (PC)
- CPU: Ryzen 5 2600 3.4 GHz
- RAM: 16 GB DDR4
- SSD: 512 GB, Read 3500 MB/s
- Graphics Card: RTX 4060 DDR6 8 GB
Hardware - Peripherals: Mouse, Keyboard
2) NodeMCU Board with Wi-Fi connectivity
3) 4-Channel Relay Module (for controlling DC and AC loads)
4) AM2302 Temperature and Humidity Sensor
5) Soil Moisture Sensor

6) Ventilation Fan
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Type of instrument Instruments/technologies used in the study

7) PM2.5 Air Quality Sensor
8) Heating Lamp for incubation/cultivation cabinet
1) Visual Studio Code
2) Arduino IDE
Software 3) Line Notify

4) Figma
5) Google Sheets
1) C/C++

Programming Languages 2) HTML
3) JavaScript

¥
AUADUNTITATHIITN

MIRAUNITTLUUA LR DULAZATUANNISINIT AN B afagBuma S iaassnas AoiAdnlfulaitnis

AT (Figure 1)

1. Identification of Problems in the Existing System

2. System Analysis

3. System Design

4. Development of an loT-Based Notification and Control System for Cricket Farming

B. System Testing

6. Evaluation of the System Performance

7. Assessment of Cricket Survival Rate

Figure 1 Research Methodology

ang1 (Figure 1) iniuaaunssiuemendan Tasudseendu 7 dusen THun Anendymssuuemaiis
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Figure 2 Research Methodology
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2.1 System Flowchart 92UUNISHAINIAULLAIGN
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Stop

Figure 3 System Flowchart of a Traditional Cricket Farming System
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Figure 4 System Flowchart of a Traditional Cricket Farming System
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3.2 Use—Case Diagram 5¥UtN1uing
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Figure 5 Use-Case Diagram of the New System

3.3 Data Flow Diagram
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Figure 6 Context Diagram
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Figure 9 Cricket Rearing Enclosure Model
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Figure 10 Sensor Equipment Box
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Figure 11 Cricket Rearing Enclosure Model
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Figure 12 DHT11 Sensor (Temperature and Humidity Sensor)
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Figure 13 Laser Dust Sensor PMS3003
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Figure 14 Heating lamp
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Figure 15 Status Indicator Light
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7. wa il tunnsResiania

Figure 16 Egg Tray Used for Cricket Rearing
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Figure 17 Homepage of the Website
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Figure 18 System Status Overview Page
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Figure 19 Temperature and Humidity Measurement History Page
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aninguarsAnIsUanularAninmansarunudafonuaauann s e wEadasBumeiin
TN

nan1sUszularans nnaessrung e i srunidafeuiasaruasn s AR wE ados
BumesiiaasmndsangBuamaindusefiiaasands S 3 v Resonbalsadin 1) fmnialinussun
2) funainanatiayarnsazuy 3) Adangunsalluniafinds uay 4) Funisdnenanalaoniauaznnadnds
Hayarasazuy Felun1sidunseld Einsdimeand i ienuietasiuniadifeioya uasinuaanafmisass
Aavin dmuan 2 vinw Taeudssandin 2 fm Tiud 1) fnislianszou uay 2) fumsliaslemideinung aaas
¥99RIATY (Likert Scale) wuvoaniu 5 seat Tnefinadesznang 4.21 - 5,00 muei ﬁzéﬁ’uﬂﬁzﬁw%mwmﬂﬁqm
ANRAETINNN 3.41 - 4.20 M8l STAULSZRYBAINHNN ANRABTINNG 2.61 - 3.40 MHned szAULUsANEAM
UILNATS ANARETEMIN9 181 - 2.60 ey sistAnBnmues ANRRETEAIT 100 - 1.80 Msned sz

UsrANBATWUBETIAR (A1 FNEEA UATEIATA FNEEA, 2538) LAMINANTUIHNUsEANEAW Toble 2 uaz Table 3

Table 2 Overall Performance Evaluation of the Notification and Control System for Cricket Culture with the Internet of

Things by Internet of Things Experts

Topic X S.D. Performance Level
1. System Usability 4.67 0.58 Highest
2. System Data Presentation 4.67 0.58 Highest
3. Materials and Installation Equipment 4.00 0.00 High
4. System Security and Data Access 4.67 0.58 Highest
Overall Average 4.50 0.25 Highest

99NA1919 (Table 2) WAMIHANITUIHANUTTANEN NIBIT2ULAINY Bear i udunes iaasanas
Tnanwgan wudn fuszannimessszuueg tusziuanniige faad1eis 4.50 + 0.25 Taguszfiniig@eansy

Waruwwnniigaliun daunnstiamszuy dwnisdnianedeyasesszuy dmdanaunsailunisfings uaz

=S v 1%

AunssnEANUaanizuazn1sdinfivlioyaresszuuAeAafsuasdsudeuNNInTg MG An 4.67 + 0.58

v '
v v ! a

sa9aeAD FmudangUnsnilunnsfings feeAnaAawinty 4.00 + 0.00 mxETwL

Table 3 Overall Performance Evaluation of the Notification and Control System for Cricket Culture with the Internet of

Things by Cricket Farmers

Topic X S.D. Performance Level
1. System Usability 4.50 0.71 Highest
2. Benefit for Farmers 5.00 0.00 Highest

Overall Average 4.75 0.35 Highest
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91NANTN (Table 3) UAAINANITUIHARUTZRNBNTNYDITTULAININEAINIHNIRLITIMEA lALnTNIIN
wudn JuszavBnmessszuueg iussAusiniiga fagAeds 4.75 + 0.35 lnadsuiiuiig@uomog Fazuuumin

fign Thun fnunnstivselomisonens fadndauazdnadosuusnsguyintu fe 5.00 + 0.35 389897D

FANNTSHINNTTUU FagAneRAwingy 4.50 + 0.71 ANNAIAL

aningUaraAnITUasluEnMayTanadEEn
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SLLIAMARDS 45 Tu WudTAsEaTndAndIan 957 f Anfhudnainsadsoniniewinty 94.56% Geiedn
agluardugs uanstifudnassuunuauazud s feusn muandenfiimundusnanaiuayuniaainiolnyes

R el

Conclusion and Discussion

NFUNA
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wirlulad o7 anliluvnsiaodn daffunadaadsnaiulmesgsiauazanudsiu TrammzdmiunnSanadn
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Suggestion
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