Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Nsanseeuiwesiazimvaluladaieassa | U9 3 atuil 1 (Wn1au - Lwwieu 2568) ISSN 2985-1599 (Online)

LoRa-Based Agricultural Sensor Data System on loT
szuudedayanisuinisinensiiuaasuuleled

Sittichok Aunkaevvl’*, and Poramet Inprom2

avislyn guwi’, wag Uswms dunsy’

Received: 15 March 2025; Abstract
Revised: 20 April 2025;

Accepted: 21 April 2025;
Published: 22 April 2025;

This article investigates the potential of Long Range (LoRa) technology
for transmitting environmental data from agricultural sensor nodes—
specifically temperature, relative humidity, light intensity, and soil
moisture—to a LoRa gateway, which subsequently forwards the data to
the IoT Thingsboard platform via an internet connection. The objective
is to develop a foundational system for smart agriculture applications,
particularly in rural or farmland areas with limited internet connectivity.
The prototype system integrates multiple sensor types, including DHT22,
light intensity sensors, rainfall sensors, and soil moisture sensors, with
LoRa modules and an ESP-32 microcontroller. Field experiments
demonstrated that the LoRa-based communication system operates
reliably within a maximum range of 200 meters; beyond this distance,
signal loss becomes evident. The DHT22 sensor exhibited an average
deviation of 0.73°C in temperature and 7.47% in relative humidity. The
light intensity sensor showed an average error of 2.90% compared to a
reference instrument. Rainfall and soil moisture sensors produced
values consistent with actual water levels and soil depth, respectively.
The results suggest that the proposed prototype is feasible for real-
world implementation in smart farming systems, particularly in areas
with limited digital infrastructure. The system offers a low-cost, energy-
efficient solution that can support autonomous environmental
monitoring and contribute to sustainable agricultural development.
Keywords: LoRa, IoT, Smart Agriculture
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Figure 1. The Conceptual framework diagram of LoRa-based agricultural sensor data system on IoT.
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Figure 2. Diagram of the data transmission node through LoRa network.
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Figure 3. Diagram of the data gateway in a LoRa network.
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Figure 5. Circuit schematic of the data transmission node through LoRa network.
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Figure 7. Printed circuit board and 3D board of the system.
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1. feuvedlnundidayai1un3eY1eaes N13vNaLnsTua1iITUIae 9 dinnUssanana
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74 Figure 8(b).
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maveudelfaneuavunannesuleleizeeinnourinisdsdeyaludunanvosuiimalvgldsrurluuasuesald

614 Figure 9.
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5.4 msadessuudadayaiiiuinsineasituassiuulelei

1. Msadausiusinidmivszuudsieyadisuinisinunsiuassuulelefiazlduruisasiiumid
sonuuuliluimaide 5.2 (Fieure 7.) thunfiuasuunszaslnldsmenissiniiawes o1 Fisure 10() wagihun
drenfinasuuukunetniims enlilduedlnunauueanaseadnsnaiu 1:5 MNa18uEUISANRUIRALHY
nosundlsivaelAldUnnmiinasnaaneiiiuds Figure 10(b) 9ndutiusiunesunsiifiansisasfusiauysaiuds
Jahunfnanevewnsdiuitlifesmsesndetoriauiunesunsenismienadunsuslineauuiunouns
13 mswenvurluen Wednateasiuaumderfioiunuaieisasfiusis Fieure 11.

Lora_Slave O

Figure 10. Printed circuit layout on photo paper (a), transferring the printed circuit board (b).

PR Em———

i T

Figure 11. Etching copper traces using PCB etchant on a copper.

Figure 12. Drilling holes in the PCB (a), component installation on the PCB (b).
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2. mafassgUnsaiuukuasasiisn lelfuiuasisiudniluianzgnuiieonuuulideinionandld
pon1zauIa 1 Sadwns deltannsaldugunsaldy Figure 12(a) Intuhnstaniuazfindsgunsaiuy
WHUIIATRUNAY Figure 12(b) ﬁmf\]aaummgﬂGTaQL‘W'aflaqﬁumwmﬁamamﬂiw%ﬁmwsﬁwﬁaﬁﬁma%ﬁﬂ
Figure 13(a) Lﬁamsaﬁlaa‘ummaugmﬁué’aﬁwﬂWi'ﬂmaaqsswa’asﬁaaﬂaéfﬁug”mimwmmuaaiwuiaiaﬁvﬁ"a Figure
13(b) waziimunszuUULdwIndounsiaudataiaunasioslels (Platform 10 IDE) vwiviaagaleldn n1s
neaaeuszuUFIsnslidwndonnsiaudaasaunaniefalloleuuivaanileldn (Visual Studio Code) 1h
#9n1593971910 Figure 8. § Figure 9. siTsudugamdanivdndanda (C++) LLasusiquTusqmﬁnﬁﬂ (Upload)
voslulasaeulnsatansogelunluiiduniedstoyauarlulasaeulnsaiansliaedioadi-32 fadumaiutoya
warvUssannseandumnesiilnvasszuud Figure 14.

Figure 14. Integrated Development Environment (IDE) of PlatformlO on Visual Studio Code

6. Wan1533e (Results)
mMsneaesiilifnwmiszernsdslayarewonaaainluanIniINGoNIse wavnnaewiniuinldlussuuds
Toyamisuinisinunsinuaesuleled

6.1 wamsmaaqmsxazvmsiaﬂ"lé’qﬂqﬁﬂfnwﬁwaeﬁm,’mﬂm (RSSI) vaNaQaadsT

nMsnaaesildmaaonnszezne (uns) deAdavtanuusidyan (RSS) V83199Aa031 (dBm) lagil
swpphssswidluuaiids uasinandsudioya 10, 50, 70, 100, 120, 140, 160, 180, 200 NS NIRRT 3 ASY
udmeadeds Table 1.
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Table 1. Distance per Received Signal Strength Indicator (RSSI).

Time Distance (Meter)/ Signal Strength Indicator (dBm)
Distance 10 50 70 100 120 140 160 180 200
1 -39 - 63 - 80 - 88 -97 - 101 - 100 - 100 -
2 -42 - 66 -79 - 88 - 100 - 100 - 101 - 100 -
3 - 40 - 60 -82 - 87 - 96 -99 - 100 - 101 -
AVG. - 40 - 63 - 80 - 88 -98 - 100 - 100 - 100 -

6.2 nanaUSeuiisuinufaamgiuazannudulusiniaftesiia2 fu Xiaomi LYWDO3MMC

mmeaesilfiuieuiisuiiuioumgiuararnuiuluoniafioniiaz fu Xiaomi LYWDO3MMC Tneifiu
Agampdl (1C) wazanuty (%) luanmuandemderfuisassu thuusuiisumanueaiandeu (%)
etA P RGN yanesien 3 A%y udAadeds Table 2.

Table 2. Comparison of Relative Humidity and Temperature Sensors: DHT22 vs. Xiaomi LYWD0O3MMC.

Time Measurement Xiaomi LYWDO3MMC DHT22 Error (%)
. Temperature (°C) 31.8 315 0.95
Humidity (%) 74.0 81.7 9.3
) Temperature (°C) 30.2 30.3 0.33
Humidity (%) 80.0 86.2 7.19
5 Temperature (°C) 323 32.6 0.92
Humidity (%) 70.0 74.4 591
AVG. Temperature (°C) 31.43 31.47 0.73
Humidity (%) 74.67 80.77 .47

6.3 nan1MAaRINagailTuT iUk
mvaaesillivaassegaiiiuiaumunniaduuinanhiifenudn 1, 3, 5 wufwes neiuandosas
YSu1autin eaaeingn 3 A5 wannAedesa Table 3.

Table 3. The experimental results of the rain gauge module in relation to the amount of water.
Time Depth (cm.) Values (%)
1 88.00
90.00
91.00
86.00
90.00
91.00
87.00
89.00
91.00
87.00
89.67
91.00

AVG.

GO |W [~ W |~ U[W |~ |0 W
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6.4 Namiwﬂamuagaﬁﬁuﬁi’mﬁmu

nanIsuLfisuisuiTannuduuasiuedesiiotanudunadaglfuvasidauasnisaaosiild
Wisuiflsumisuiinanudunastuedesslotarnudunadagldunasindauas Taoifuaianadunas (Lux)
yowiaesiuluanndomfisdtu dindsufisumanueatnaieu (%) sevinvaesiunnaeing 3 ade
udmnenadeds Table 4.

Table 4. The comparison of the light intensity sensor readings with the light intensity measurement
instrument using the same light source.

ASadi GY-30 Light instrument Error (%)
1 1045.00 1002.00 4.29
2 1188.00 1199.00 0.91
3 1236.00 1281.00 3.51
AVG. 1156.33 1160.67 2.90

6.5 nan1MaaasRlsuiANTUluRy
nsnaaestilanaaesiasuianuduluiu Wnediuarsesazanuiulufuiniinnudn 2, 4, 6 wufwns
VARRWIYT 3 AT uFMNALRRERT Table 5.

Table 5. The experimental results of the soil moisture sensor.
Time Depth (cm.) Values (%)

92.00
93.00
93.00
91.00
93.00
93.00
91.00
93.00
93.00
91.33
93.00
93.00

AVG.

[o NN I~ N \ R e N = N I \C R e N I S B S I e N =S S

6.6 nan1vaaasdidayaaninadludunanasuleladiseuasa
INMsneaINIsdlayandumesidanangnuinaunsedideyaludunannesuleleiisiueinuay

> =

ToyansulinsuimuuarnsmieuuaninatoyauutslalenUauasdunidens Figure 15.

U
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Figure 15. The experimental results of data transmission from the gateway to the Thingsboard loT

platform compared with the display screen.

7. @3Unan15338 (Conclusion)

mi%’Uﬁq%'azda'izazmwiamﬁaﬁq%mmLLiwmé’ﬁyaunmsuama@Jaaa’mﬁnmmﬁ'ﬁagaﬁamﬁLaﬁeﬁm‘w
TuszezliiAu 200 wrsluiufidn Tassrozlnunimnissuddeyatranasegsditddy nsiuiouiflousiug
ﬁwu%’umi’sﬁ)i’ﬂqmmﬁLLaxmmsT?mdeﬁLasuﬁzz uazU3em 1deawdl §1AR (Xiaomi) Ju LYWDO3MMC nuein
mNuAMALAAsUYBIAIMATiids 0.73 serniwaldoa warAuudiinsiadeforay 7.47 eagluseiuiivensu
g msunsldanumlvluneauuaenadesiiunanis@nuiin Morchid et al. (2024) dushsuidmiunsiodn
dilulinameuausadauanfussduindifintu uansdsdineamlunsléfuseiidosumesusinuih dusius
Aldnsainnnudunas nuimiunaaedeudoifisutuiedosdenmsgrundsegfisosas 2.90 vaziifiuy
asdulufufiaulressduanudnlunisiistaiagud Tneenudulufuddaldfuldududunueniudn
feiuFemstmunsedunnudnivgauiielfiluddraddumsyssinanatoya uenaini nisasdeyaanina
néludunannesulaledizevein anunsadiiunislieggniesasuiiu Siufauanssarumiinvslaleaae
Suvddlfegnaiiuszavisam uandiiiufsarumiouvessuulunmsussendldnuaiduanminedeyiifdodin
fulassainefiugiunisdeas

8. @AUT8Nan1333y (Discussion)

nanITouandliiiug ssuuddoyarndifuinmsinuasinuesevisassivuunanesuleleiiaiuise
vanldnaringuszasd uifluanmuedeuiiidedindunsidonsodumediin lnssvuufirnuatoslunisds
Foyaluszozmalaiiiu 200 was mnuwsiugwesiiiuieglussiuiisensulddmiunmsiiudeyanaauiuny
Morchid et al. (2024) uaranunsaysaumMsivunanesusvesaliegeiiussansnm

RLessrUUAsAuansaluntshuuuSaluRluiuiivindng wu Nufleuunvdelsun Adnlad
Tyaudumesidnaseunau nisidenltndsnumaden 1wy wadaseziuduiaioisassdslidndusodld
Tassinedearsanuidige drelviszuvannsaduiueudededdlaglidesionlasadatugiumeigs ns
oonuuuiiiwenndastuufsvoamsimuinensdiadeyogadduluuiuntessemelne

ogslsfiny Foddndidaioaianniiisniy oun szezmamsdsdeyaiidainie amunanndeuvesinsy
Sunusaan wasanuaiosvemdanulutiiiifuauantos msUsusesdusznoumaimiunaiiniiuoy
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