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AelauTunmsimigdgn 1ngysannIsAIsUTEIanan g InAunIsiTous N AsEUIUnIg
ANTUIIUYTZNOUABNITAUTIUTIAINTUIINANINKIAABUDTI NTUSTUUTIAMUAINAINLAZNIS
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level) wazdilailinguszasdiiedudulsavsoaveditadevesnnuiaun
AndAsy: e LduBa Plantago major L. YOLOV8 n15UszanananI n13nsaaduainisinunives

Tuite PHuwaunaadu

Abstract

This study presents a method for detecting leaf abnormalities in cultivated broadleaf
plantain (Plantago major L.) by integrating image processing with deep learning. The workflow
includes image acquisition from real cultivation environments, image enhancement and
dataset preparation, annotation, and training of a YOLOv8 object detection model to detect
and classify leaf abnormalities into three categories: yellowing leaves, insect-damaged leaves,
and perforated leaves. Additionally, a prototype web application was developed and
implemented to support image submission and display detection results in near real-time.
Experimental results demonstrate that the proposed model can effectively classify leaf
abnormalities, achieving a mean Average Precision (mAP) at 0.5 of 0.95. The proposed
approach has the potential to support plant health monitoring and reduce the need for labor-
intensive manual inspections. However, the system output is intended for symptom-level
screening of visible leaf abnormalities and is not designed to confirm plant diseases or

diagnose the underlying causes of such abnormalities.

Keywords: Broadleaf plantain, Plantago major L., YOLOVS8, Image processing, Plant leaf

abnormality detection, Web application
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wan bawn

1.1 mstfiusiusuninlungdugaanuuaninglgnass

1.2 Mmsfmuatiemiuam (annotation) kazin3euyndeya

1.3 MsHnuuuIIaes YOLOVE dwmsunsiaduiasinwunanuiaunfvesly

1.4 ms‘dizLﬁuﬂisﬁm%mwsuaaLLUU@i’waaaﬁwﬁﬁi’ﬂmmﬁgm

1.5 msimwarnagoussuuiusuuluguLuu vk Undindy
2. MIvBNLUUTEUULAYMSUTEINARANladalina YOLOVS

funAdeiannsyuuisesiumsvhanuiwiuiusiwes lnegldnusunannmlufizdng
syuv Mntuninazgndsludadinnedifioussmanadelina YOLOVS fiinunsinlidamin
wadnETlsUsEneusensaudening (bounding box) fuvtisauinuni slinvesnnuiiaund uay
AmsLTesiu (confidence score) Aaudanduluuamanaungldnurumniy

nsUszanananiteadisluma YOLOVS vossidseilussnousetunoud @il

1.1 Sunmlungidudaainulanmzugnass

1.2 APLEONANUWAEATIVABUANNINAIN (AUALTA/UEY/33B4)

1.3 Amuathemiuam (annotation) dmsuanuiiaunivedlu

1.4 wisgadeyaidu train/validation/test

1.5 Hnuuuinaes YOLOV8

1.6 Useiliunane Precision, Recall, mAP@0.5 waz mAP@0.5:0.95

1.7 dwvudassnlalUidnulud e undindulas naaaun1sinauase sakansluning 1
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YOLO8 Model
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Nuitelimuanisasniuanuiaunivediueandu 3 ngu (Classes) o

1. Tuwdes (Yellowing leaves) — lufidmdewieddainUnfilefieuiuluung

2. Tuilse9388n15gNYNa18aINUUAY (Insect-damaged leaves) — luilsessaeinung/an
e/Yeuluideneainiuad

=

3. lullug (Perforated leaves) — ludigngzaluunuly

[
a

TnansivuailenueaialudnuuzidiiingUssasdieliszuunsiadu “onisiveaiiule”
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4. mswssuyadeya nsfimuatemiu uaznisiiudeya (Augmentation)
MRINITENEAIN AMnaraagnAnnsedlasuiveatanizamiiannsadunadnyuylunag
anuRaunfladaan antuihludmuatieiiiu (Annotation) daeip3eaiiouuliu Roboflow Lo

AvuAnNsoudeNing (Bounding box) lamzusinfiuansainisiaunfvesluniudeiuaaians 3

nau
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- PWIUANAINUA: 48 AN
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Training set = 70% @MSURALUUTI@DY

Validation set = 20% @15URnRILKATEINNSENLazUSUAINISIENES

Test set = 10% dvSUUsEHILANTTOULYBILUUS 1AM an1sHnIaS Ay
5. NMSHALUAa YOLOVS

n1395auANEaUnAveslusdunsiekuulnnansaTuing YOLOVS lagldlausis

(%
a

Ultralytics YOLO @1v15un1sHAKUY custom training lviaenad aaiuyaveyalanizyasanuive
Funounisiinuszneusemstmuadmnsidimesnisiin mstiouyadeyaiisiunisimuntioii
wazN1SAAAIUNAUY validation set LiiBdenuuusiassfiiussansammungay

A5l lusuise 1eun YOLOVS, $1uiuseunisin (Epochs): 500, gunsaiuszuiana
upeufiawmeslindn CPU - Intel Core i5, GPU - RTX 2050
6. NMSRAUIIULDUNAIATULAL NTNARDUTE UURULUY

miAdeifausruiusutlusUuuuduleunaieduiiosesiunislinuas nedufnse
W19 (Frontend) Walu1e 38 HTML wag JavaScript d1v15ugUluannin Youed d1uUszalana
(Backend) Wainée Flask iilei3onlduuudiass YOLOVS uardssanisnsradunduludalday

Sumsvhaumesssuuiuwuuiiaed

1. flfnusuinannmlungidudasuminiu

2. spuuiunmuavdadngluea YOLOV8 \ieUszanana

3. STUULAAIRAN NS aUNToUnTIaTy afinruiinund wazaaudesiy

4. glfailinadnsiiedanseauadndulansiaaeuiiufsluiuasuan

NAN1578
nan1sIvewUseandu 2 ddu laun nan1sussiiulszans nnvealuma YOLOVS sy

araduuarduunanuAaUunAvetly wae nansnegeunsidnuszuuduluulugULuuA UL UNGWRd Y

1. wan1sUsziudszdnsnwvadluna YOLOVS
a a a o a £ o = 1 <
n1sUsgifiusgdniamadunisvuyadeyanindiuiu 48 2w Jaudaiuyalnasy
(Training) 70%, ¥ARTI9A0UTENINRN (Validation) 20% avyanasay (Test) 10% muifivusby
5eeUTTINe wuuinaeildhe YOLOVE-m Hnd uau 500 epochs vuaauiamasiinin CPU Intel

Core i5 wag GPU RTX 2050 lanan1suseuiiulseansnnuaslunanmunnsien 1 sadl
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A19°97 1 wan1sUsziiulsedndnmvedluna YOLOVS fe Testing data

Precision 0.910
Recall 0.912
MAP@0.5 0.950

A13197 2 ladaueseazidenn1sussduanssnueredLuuINaeILenaINUsELANeINIs
AnuRaunfAvedluivluyadeyanageu (Test Set) lieiasgriauuduganziatzadluidazngy
81113 lneAnads AP@0.5 Tuynaaaasvisuiinaiesnnvesuudtaedunimsiaduauiaundi

1Y

fanvazUsnguanaeiulaegrfitudfguazasnndesiua mAP@0.5 Tunnsu

A135199 2 maiwﬂmamaaquai’ﬂaawusqmmaau

AaaANNNAUNG Precision Recall AP@0.5
Tumdes 0.938 0.938 0.975
J95RENYINANEINUIAY 0.870 0.909 0.925
Tuidug 0.923 0.889 0.950
e 0.910 0.912 0.950

2. Confusion matrix nan1sAALeNUsEIANVaIAURRUNAYasluayulnTs 3 Aand

NSNAABUNANITAALENRIN testing data wamsliiiulumis1ef 3 Confusion Matrix ve4

'
a

UIUANTIRFUT LA lugAneaey Toyaludiuliyigduuniuiunsiuengndeaiiuiuln

q

AAAMURANAIA wandlmiutenILL LTt aueesruLluNSARLENANLRAUNARINENNLINADNITI

15197 3 Confusion matrix

a a = 1 [ <
AANEAANUKNAUNA Tuimaeg 32332 ANMIAYINLUNAY 1UL‘U‘]J§
luwdes 15 0 1
J9sREgNYanY
1 20 1
AINLLUAN
Tuidug 0 3 24
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3. HAMINAFIUNTS IHNUTTUUAULUULIULBUNELATY
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fupounslirussuududuannadiguinivleddgnesnuuuliidmiesegldnuiidey
18 flfuaansodensulnanamaglungidubanmmisarudvesgunsaidhgssuy antu
Toyanimazgndaludaudiniied i eUszananadiouuuiians YOLOVE 7H1UNTIH AN ULAN
nszvumsmuasiunsludnvusiounaiads (Near Real-time) Wlelugnanunsanouauas
somuAnUNATnUlFos TR esruulssinanamiaduasuansnmmadwikunthaefuuey
wandu InsusngnsoudeningdidurssysiumisinuanuReunduulufiv wieussyviauesoins
(uwdes, sessesgnihansannuuas wieluus) uazArAnadiediu (Confidence Score) Tuguuuy
Wosidud Muansiregrnsviinulunmil 4 Sannil 6 wadwsiilddanelminunsnsanusaldiiu
foyausznoumsdnduladesiulumsdnnisulasgnuasnsuwunsnsaaeuguainialuddn
skl

0 | @ e + a g x O | @ erwsdumdu + aQ o x
.& c & 182168.210.0155050 2@ e L =8 ol . C &N 12168 ) L= 2|
7 asnurdAvAedndluayulng 2 asraurdvAedndlusayuing

[Chossa il | Ko la chosen [Upioad | [Choosatis 20250127 15351 jpg  [Uplond|

) ]

(-} (-]

-] [}

° °

B B

fvj Q

a2 ]

[C] ®©

X X

® @

o ] 2 A a v ] & A A s A a ¢ Ao
AINN 4 KUIIDLIULUDLIUAU LAY Wu’]"ﬂﬁ]L']ULﬂJE]LaE]ﬂIWﬁﬂ']WVH]%'JLﬂﬁ']SW (uN: AEIVY, 2568)

O |@memisnnt |+ a 2 P L 7

o
(-] 3 ceoroszs ol @ PP —— ze L=3 el

H :"" 1507 uAadnduastuayulnsuiaby 2 wamsanadauarudalnduaslusulwsuniudu
[}

|emssoB

AN 5 981918 RNANTISNTIERUANURAUNANIULES AU (A1: AREATE, 2568)

Science and Technology to Community 9 NIATIMEImansuazinalulagguuu

Vol 4 No 2 March - April 2026 : TCI 1 Uit 4 alfu 2 Fwew - wrwneu 2569 : TC 1



Ml 6 feggUillananisnsivdeuanuinunAnluEsadu (Mun: Anedde, 2568)

nsaAuTgna

mu‘i%’aﬁmmﬂ%ﬁuﬁﬂm’méﬁL%ﬂiumsﬂizqﬂm“lsﬁl,wmi’waaq YOLOV8-m é%5un13a5133Y
amnuinUnAveslungiidudanieliusunnisimizlgnass Tnsnansmeaeuliiauusugiads
(MAP@0.5) §o8az 95 Uszdnda wlun wsinazvioun1uAn Precision 71 0.910 wazAn Recall
71 0.912 esvenisnnuaugasEnitenmLtug luNTIIRUNLALALENTAUNTAU8INS

AnUnAnUsInguuluiivliegisnseuaqy Woia1sIHan1sAa0UT ANV NGAUE UAY

Y

(Confusion matrix) #UINSEUUEINNTINTIITUDINSLUMEBSLANABY 15 9A Te3T08QNYIA18IN

Y

¥
= 1 a

I3 o a & v A a ° o,
wilag 20 ‘-g@ LLaSFL‘ULULlE 24 7\!@ AINUAFNLAADULNYILANUBYNLNAYU LYU ﬂ'ﬁﬁ]']LLUﬂ@WﬂTiIULUUiN@

Y

Jusesseggninaneanuuasdiuiu 3 99 duenadanmaunaindnvuensdugiuineivesseslsaiidl

ANUlNA AN UNETARA WA ISUIR TUDIASTING1D1NSIULART NALTIBUDIAN1ILAINULAT LA

vasfirannsvinsineImsuanuiedadenianenm luvasiseedniunasuulududydaianis
Wvhaneveuuasdngity FansdnansedlusedvennisiitedusingudAgluniswieuniuainnis

o

aa v

A3RdeUmeUszaunsalduuanalugn1sdanistoyaaun nivemdva
anuduldlslunsitamnsissenlugsruudalui@lusuraniaudniausgiads flosan
andnenssuvesszuuluiagiiugnesnuuulihauuuiiugruvesnandiwesiies (Cloud-based
system) Bssp33unssudadeyauazmsUszananaruivueUnaiAduogudl MaUAsuruIInTEUY
fifesduInannmieile (Manual upload) lugszuusmlusRanunsasildsenisysannsmalulad

Sumesilavesassnds (IoT) lnenisfnnsgandemsianisaldnluifnsedugessuninnieluwlas

'
LY

Uan dayanmiigniuiinaudisiafivunaggnasiiulasstigdeansiiatodguuudiaes

Science and Technology to Community 10 NseasImemansuazmaluladguuvu
Vol 4 No 2 March — April 2026 : TCI 1 Uil 4 atfu 2 fiunes - urwneu 2569 : 71 1




YOLOV8 uuaamsiieyinn1siiasiziguainiivegedeiilodlaglifesendenisiinfsinunve sy e
wwaneilliiigausdigiiuauilun1sinnunsiaaey widigigasigiuteyaguamiivniaing
adnatenaransansvaeudounduldegalussuy

Wananegeviigluniswauissuvlussesdalufanisasnanalnnisud wisudnlud

(Automated notification system) ludanunsnsusanann1snisulnenseinuweUndindudoaisuu

Y

A a a [

INSANYIL0D8 L BTLUUIATIEVNUAIMUARIALAR DUNI 852AUAINURAUNAUDILUN YT LAULN N

wmsgIuidmuall seuuasinsdadyaundaiounioussyiuniiinnvesruinidayviuas

o
(%

AMnlsgnauffnseudeninguantanisiaunidaiay nMsudnisuludnuuzidniazyieli
NEATNTANNTIUTHEUANIUNITAIMAZIIUNUNITIANTT 1Y N15UTUUTIansdenTensmdnuwuas
o A v Y ' ~ 1o .. . ~ Y oA

AngiivlaegreiuritenlugUwuuveinisinensuaiugl (Precision agriculture) N5l ssUURIUHDY
gnludRliiisausdisanaudsainnisgadenandntuiniie uiduheadiansgulunisuds
ayulwslifigunmesiuazdasndoannsldasaliniuarudnduidssainnisasianudymlu
seuziuau lnen1sdsuiiuainssuuiunuulugssuudiseddaasesnatunsoudasounas
advayun1sinnisudasdgnliegeliuss@niam aenaqestuiuimienisiauinsinuynsndeguly

BUIAR

unagUuazdatauauuy

mu’ﬁaﬁjﬂizaummﬁwL%ﬂiumiﬂizqﬂm“L%’LLwﬁwaaa YOLOVS Lilemsaadumnuiaunfives
Tungiidudeluanimundensss Tnelsirianuusiugieds (mAP@0.5) geisiesay 95 uaziiaay
aunasENinaAIANLLINGY (Precision 0.910) warAIANTEAN (Recall 0.912) idLE BN, HanT3

<

nageududuauansavesszuUlunIduuneInslumies sesseggninangainuuas uazluitug

Y
leegadmaumudinunereinisannsasuszaueinis ssuvdusuulugluuuivueundindud
o & Aooa I a 23 a a a v & °o v N 1
Woududldiiesudiigadteusganiammamedia widalusingrudrdglunisdeuriuainnis
nrdauLUaIlgnalsUszauntsaldiuynnalugnisinnisaun niudwaianlauinsgiunas
nsrvdoudeunduldegiaulussuy

dmsumsiauiluewan AISEUNITENITEAUE STUUNEATEIS BEuUUS AL AL UL LY
HunsysannIswelulagdumesilavesassnds lnonsfannndensianisaliietuiinuazds
Tayan g szuuaaalaense. deddgAenisimuisruuwlsieudnludiludaunsvinuyes

ineasnsludnuasdegn ieliaunsansuaussieUymiuwlasgnuas uUsmsianisaunaninens
wlugleviud wenaniinsveregiuteyanimlyinsounauANUNAINTAIEYBILIALALUIAIAN S TiY
udladesuaniizwindeuiuaneeiu asdieiiuanuddeiiowazmNausatumMItadeves

seuulinIeunauasgedud T

Science and Technology to Community 11 NIATInemansuazimaluladguuoy

Vol 4 No 2 March - April 2026 : TCI 1 Ui 4 atiu 2 Ty - wwneu 2569 : TC 1




nnAnssuUsEnIA
nuAfelidnsaqaisdsauiniiewssmsatiuayuegisitsnnratniadiu Smid we
auasal goalaiiys Want1lasin1s nFeuaIeAMLYIIIIY YaLAAIAIINTBUAMDE1NEIRBdTNI
ANznsTINSALETIINeImans Ideuazuinnssy @nan.) Aldatuayunuidoni sldnemudaada
emans 3euazuinnssu (Fundamental Fund; FF) Usgddauussana w.a. 2567
yevaUAMBIAnITUTIMsdwiuai e AldliaumilelunsUsraiuny atuayu

a =

Aanssusne 9 unsdeasunsdnanuddeluldiviiaUssloviagaluiui G

= ° w

HaudAglung
aamansgnuBauansen st guvLTiosiueg1es By
YoUBUAMANUANITUITEUAT ALY W Inedemaluladsvaeadiuue waeitauiieg
atfuayuuAdevesminedomealuladsvusnadiuun Weere Aldlinsatuayulunsduiu
159715338 Awuziinlunsaiulagenis :Iufn1sInn1snIuIueNaITnAATEELLIANYBIN1TITE
anvnedl veveunmynaeduifduslumssiiueaded dilududoya duusi wa

[y

| = = & [V Y 4 a X o @
AINUTINUD %QLUULLNN@ﬂWﬂﬁQWU’J pildSanudvungy

LONEITD19D

Abid, M. S. Z., Jahan, B., Mamun, A. A., Hossen, M. J., & Mazumder, S. H. (2024). Bangladeshi
crops leaf disease detection using YOLOV8. Heliyon, 10(18), e36694.
https://doi.org/10.1016/j.heliyon.2024.e36694

Chen, C, Lu, X, He, L, Xu, R, Yang, Y., & Qiu, J. (2025). Research on soybean leaf disease
recognition in natural environment based on improved YOLOV8. Frontiers in Plant
Science, 16, 1523633. https://doi.org/10.3389/fpls.2025.1523633

Dalal, M., & Mittal, P. (2025). A systematic review of deep learning-based object
detection in agriculture: Methods, challenges, and future directions. Computers,
Materials & Continua, 84(1), 57-91. https://doi.org/10.32604/cmc.2025.066056

Dhabalia, P. A, Yadav, P. S., Maurya, S., Alaskar, K., & Vimal, V. (2023). Deep learning and
image processing for efficient herb classification. In Proceedings of the Seventh
International Conference on Image Information Processing (ICIIP). (pp. 936-940). IEEE.
https://doi.org/10.1109/1CIIP61524.2023.10537749

Jocher, G., Chaurasia, A., & Qiu, J. (2024). Ultralytics YOLO (Version v8.2.95) [Computer
software]. Zenodo. https://doi.org/10.5281/zenodo.13769834

Science and Technology to Community 12 NIATInemansuazimaluladguuoy

Vol 4 No 2 March - April 2026 : TCI 1 Ui 4 atiu 2 Ty - wwneu 2569 : TC 1




Khrisne, D. C., & Suyadnya, I. M. A. (2018). Indonesian herbs and spices recognition using
smaller VGGNet-like network. In Proceedings of the International Conference on Smart
Green Technology in Electrical and Information Systems (ICSGTEIS). (pp. 221-224).
IEEE. https://doi.org/10.1109/ICSGTEIS.2018.8709135

Mettripun, N. (2020). Thai herb leaves classification based on properties of image regions. In
Proceedings of the 59" Annual Conference of the Society of Instrument and Control Engineers
of Japan (SICE). (pp. 372-377). IEEE. https://doi.org/10.23919/SICEA8898.2020.9240256

Mia, J., Bijoy, H. I, Uddin, S., & Raza, D. M. (2021). Real-time herb leaves localization and
classification using YOLO. In Proceedings of the 12" International Conference on
Computing Communication and Networking Technologies (ICCCNT). (pp. 1-7). IEEE.
https://doi.org/10.1109/ICCCNT51525.2021.9579718

Royal Botanic Gardens Kew. (2025). Plantago major L. Plants of the World Online.
https://powo.science.kew.org/taxon/urn:sid:ipni.org:names:321286-2

Senevirathne, L. P. D. S., Pathirana, D. P. D. S,, Silva, A. L., Dissanayaka, M. G. S. R., Nawinna, D.
P., & Ganegoda, D. (2020). Mobile-based assistive tool to identify and learn medicinal
herbs. In Proceedings of the 2" International Conference on Advancements in
Computing (ICAC). (pp. 97-102). IEEE. https://doi.org/10.1109/ICAC51239.2020.9357247

Upadhyay, A., Chandel, N. S., Singh, K. P., Chakraborty, S. K., Nandede, B. M., Kumar, M.,
Subeesh, A, Upendar, K., Salem, A., & Elbeltagi, A. (2025). Deep learning and computer
vision in plant disease detection: A comprehensive review of techniques, models, and
trends in precision agriculture. Artificial Intellicence Review, 58, 92.
https://doi.org/10.1007/s10462-024-11100-x

Wang, S., Xu, D., Liang, H., Bai, Y., Li, X, Zhou, J., Su, C., & Wei, W. (2025). Advances in deep
learning applications for plant disease and pest detection: A review. Remote Sensing,
17(4), 698. https://doi.org/10.3390/rs17040698

Wang, X, &Liu, J. (2024). Vegetable disease detection using an improved YOLOV8 algorithm in the greenhouse
plant environment. Scientific Reports, 14, 4261. https://doi.org/10.1038/541598-024-54540-9

World Flora Online Consortium. (2025). Plantago major L. World Flora Online.
https://www.worldfloraonline.org/taxon/wfo-0000486544

Yan, B., Fan, P., Wang, M., Shi, P., Wei, Y., & Zhang, Y. (2024). YOLOv8-RBean: Runner Bean
Leaf Disease Detection Model Based on YOLOV8. Agronomy, 15(4), 944.
https://doi.org/10.3390/agronomy 15040944

Science and Technology to Community 13 NIATInemansuazimaluladguuoy

Vol 4 No 2 March - April 2026 : TCI 1 Ui 4 atiu 2 Ty - wwneu 2569 : TC 1



02

=

N15UTLUSNNAIANS U UBUNIE IUALAINAIANNEINA T ULYDIING
wuuUszuda
Assessment of Soil Organic Carbon Content Based on Lightness Values

Measured by a Low-Cost Color Sensor
#3170 AU wag TR N

Sarawut Somnam and Miki Kanna*
a a a [ a a £y £y = 1
AAITAL AEANYNFNERSWaTIALULaE um'mmaaiﬁmgwmim

Department of Chemistry, Faculty of Science and Technology, Chiang Mai Rajabhat University

E-mail: sarawut_som@cmru.ac.th and miki_kan@cmru.ac.th *

*Corresponding author

(Received: 8 July 2025, Revised: 30 January 2026, Accepted: 3 February 2026)
https://doi.org/10.57260/stc.2026.1239

UNANELD

ns@nwaselilingusvasdiieAnwanuduiusseninsendvesfuiuusunusesasasusy
5un3d (900) Tneldiwuwasingd TCS34725 Aiflsmuszudasiuiululasaoulnsaiaed ESP32
I@AvAuTIuIY 50 fegrahunimsviaialussuy RGB wazuUandusyuu CIELAB w¥oustadn
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Abstract

This study aimed to investigate the relationship between soil color values and percent
organic carbon (%0C) content using a low-cost TCS34725 color sensor integrated with ESP32
microcontroller. A total of 50 soil samples were collected and analyzed for color in the RGB
system, which was subsequently converted to the CIELAB color space. %OC content was
determined using the Walkley-Black method, and soil pH was also measured to support the
analysis. The soil samples exhibited an average pH of 6.6 (range 5.42-7.75), corresponding to
slightly acidic to neutral conditions, and %OC contents ranging from 0.059 to 1.091 %0OC. The
results revealed that the lightness (L*) in the CIELAB system showed a statistically significant
negative correlation with %OC (p-value = 1.25 x 107). A linear regression model, %0OC = 0.868
- 0.0148L*, was developed to estimate %OC content, yielding R? and RMSE values of 0.4445
and 0.1796, respectively. These findings indicate that the color sensor can serve as a rapid and
cost-effective preliminary tool for estimating %OC. However, other CIELAB color parameters
(@%, b¥) and the RxGxB product did not exhibit statistically significant correlations with %OC.
Analysis of the relationship between pH and both color values and %0OC showed no significant

statistical correlation, suggesting that pH is not a primary factor affecting soil color in this study.

Keywords: Organic carbon, Color sensor, Microcontroller, Soil sample
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AafiudegaeTa wuweshnusuiululnsreulnsaaes ESP32-WROOM (Espressif systems,
China) Fafugunsaimuauiiliuszananauasiansuauuntineduda LCD 1un 3.2 97 (L9341,
litek, Taiwan) gléfansnsadar@dilaluiiulu Google sheets sivudayanas Wi-Fi Tngldisumesnnm
(TP-Link 4G LTE Mobile Wi-Fi M7000, China) d1w§uideusisuuuliats Tfaaiununisiauyes
ESP32 gridausneniuw C waziamnlagld Arduino IDE gunsalldndsnuanuunneidifenlng
wes 3.7V Aq 2000 mAh aunsaldaulsinnnii 8 Halus uasvdasiuany Micro USB
desmnuasdinardenisiadnd Tsfessudumsluszuula gunsaifenuadanantradiugn
vssglundesnauuuialfefivnanezgiidouwasnndn fanmil 1 (n) daum 159x117x58/38 .
suvufidnvuzarndsamiouninaeduda TFT LCD Faindidn/TaiaToa uazdananauiauna
LUARe3 Fundsesgunsniivesiiannsndeutieenldadefuaudn dmiulddeeiuiiuig
aglutenatadinlansenay dagu 1 (v) nihsegneenuuulikanua 3 @ laun: 1. duuansa
sEAUA RGB 2. druuansiiogdvesiiegsiingaduld 3. daudune Fsuszneuseunsiadud
(Detect Color), Yuauan (Delete), uazUudstoya (Send Data) Aegu 1 (A) Faguiwesd TCS34725

v

a gj Idl ! a tﬂl U ! a A U 1
ANANBYNATUANUBINIYUSNAFANVIUITYAIBY WAULAZEAIUTTNTUINUANE RGB TusgAu 256 A

(n) ALATDI () NTNVDUARINAUUALATEY  (A) NISLEFBE AU UILASIEN
A =~ o Ny s o a A o
AN 1 1ATDNAFAUEULERIING TCS34725 (NUN: ARTHIVY, 2568)

Surhnsiaandvessiegefiy lnenadala Pocket Wi-Fi dielidyaradunesidnluds
w3 oetnd muaulasszuvlulasaeulnsaaes andwihnsilaeiestndfuianiuaulae
lulesneulnsawaes lnenaduaindddmisiudng edunmsiouasdnnguoudddmidentd dl
uausds “DETECT” duailofosnsinend, uoudds “CLEAR” duifailledoanisaudoyarinisin

a o QIJ « ” U v d‘ 4 1 £ 4 o o U 1 a 5 dll
dlaziaum1dy “Send DATA FUNGAIBABDINIIEIDDNUYBLR NINITUINIBY WAUVNNUANINIUNTT
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I a

wseuudIldluNaoIUTIII0E 1AL INARIUTIIMIBE I NATULIYIUTBIS U NINE S 0 ¢ inAd

Ingiuviusessunsouniunassussaiieduidinseaindnisesinundtaziiloundiogadng

Y

v o [

= v & v ev U, 5 Y = ° o I
Lﬂﬁ@\n@ﬁLLa'ﬂ‘VI UNAaUAAY “DETECT ﬂ']ﬂuu@nLﬂﬁ@ﬁﬂgwqﬂqiqﬂwaLLaBLLﬂ@QﬂWﬁ@@ﬂN'}I‘UiSUU

v
o

RGB yINNSIAANET1DN 2 ASI VUTINNAKALIAILRAL

AsAAsErUsuNuSasasA1SUaUBUNI S TuRY

mfeihmeneivinadesasaiveudunieaeis Walkley-Black Futhiifunsgu
Tneludoadiu IowSeuansazanennsgiuglasa (CoH,,0,) Wudulugia 0 - 4 meC/mL Uwndians
UINIFIURAAZAUTUTY 2 mL waudu 0.34 M Inunadsulalasws (K,Cr0;) 2 mL waznsn
FaN3LUTU (H,504) 5 mL wazdsuusunasmievindsuusunnsuunn 20 mL whansazataldinen
mmmﬂﬁmmﬁwm%a UV-Visible Spectrophotometer finueaaay 582 urluwns a1ntu
A5NTINUINITFIUNADATENINANUDLTUEN TR TTINYlATALAY AN TAANA LAY

F 96208191 5.0000 - 5.1000 ¢ laludninesvuin 100 mL Wiuaisazas 0.3¢ M
Tnuna@eslalasmn (KCr,05) 2 mL wagnsadafiasndudu (H,50,) 5 mL weldfunasAdls
Hu mnduyiudsinesiuranududiannseunn 20 mL dreihuseanlessusasdsisitudu (mn
asavaneinegsiulinnnznausginians hihaisavanesedsiulusissieiaiomumioed
ALY 2,000 sousiounil 1uian 5 wifl) dansazansluinrinisganduuas finuB1IAAY 582
wilums dWedisumusinaiesasaiveudunidannsniinsgiu mntuhaidleuldnnuias

fng1elumunamUsunusesasASUaUdUNSSlUAY (9%0C) AIkanS b UENNNT

ngample - mgcblank
w

m
%0C = X f X mcf X 100

Tne  %OC Ao Usinadesavasusudunidludiu (% thmin)

M8Caample AB Usunaumnsuauiinlalusiagng

MeCoun A0 UStnaumsuaudivalaluwuasd

w A thainvesseghsiuuidlueinia (Air-dry soil) (mg)

f A A1USUWA (Correction factor) A1 1.3

mcf Ao ?h‘tJ’%JULLﬁmm%u (Moisture Correction Factor) @1 0.95
delvidiuninsiuvesisniunsidedomun §3deldasutunsunsiniunuluguuuus

11U (Workflow diagram) fauanslunng 2
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1. MafuuasnIuy

A9E19fu

® |fudnagiafiu 50
ELe

® ANl

& UALATIDUHIURZLNTS

“ 2. nssusudoya

TaendRumwuad
TC534725 lwirdas
szuuila

I9A1 pH vasAu

wSunmu %0C Tudu

® |iasdnd RGB u
CIELAB maslisunsa
Uszananadtdszuy
soulay

®  aianTvlAuSUTuS

FEWINeAT L* AU %0C

‘ 3. nmatszananadoya ‘ 4. nM1MAdaUAITINDNIDY

vasdoya

® aiansvAuduiuG
suwinat3unm %0C
laanaunisannaoids
o ar oy -
Wudsunuiiwaes

#aeS Walkley-Black

2 mm w08 Walkley-Black
Wgadeduniannay ® A1 R? way RMSE
Wadu iinagUanuaonndes
waedoya

AN 2 LEURITUADUNITAMRUIWITN UL IUUS LIS D8 A AISUBUDUNS & hUFY

MmewuesIng (Nun: AugARdY, 2568)

NaN1598

JoyaanuuzUaIRIE19RY
AewimMainssiadiazasusudunidludegismiu lanuiuaniiuiisng 9 lneszyiiin

'
U =

piimaniegatniau ielduseneunisiaseiiauseuliiou Inensadad pH veusazAIee9

(Y nl

FaduswidrayAvsuenanmiaivesiulaze1ainanonstosaa1ua15ouns o hazd nwusd
1aNNY FI0819AULAHIUNTIAS UL UDIAUL LA N1TOULIAT 59U LATUAALLIEN W3BUAIEAINLNE
JUANSNWULNINIGANVDNLBAY 1Y F ANNALREA wazANNElLaNe J9ldUusznauniswlana

Tudunausialy lndeyarimunduandunisie 1

M1319 1 Jayaiiinglimans dnuagiu wazan pH vosegsiuildlunisfing
e o . ANEIDE a1 pH . . e % o NNEIDYI A1 pH
MY NWNALNUAIBDYN - MDY NNANUAIBYNN -
au YDIhU au YDIHU
1 aign 1 19.01459 6.28 26 avfign ¢ 6.52
AB339A : 98.92342 19.0106889
GRRCRIH
98.9408011
2 azfgn : 19.01502 6.36 27 azAgn o 6.35
a99In : 98.92374 19.0130632 .
AR
98.9403679
3 Az : 19.01476 ol : 6.70 28 azdgn : 6.31
78339M © 98.92359 ° 19.0140468 .
' GRRCRI
98.9138100
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M1319 1 Jayaiiingiimans dnvagiu wazan pH vewegeaunldlunisinw (se)

Y

70819 AhaLAUdE19 mwi":aihﬂ i pH feE19 AfaLudE19 mwez"aaeha i pH
Ay vashu Y vashu
4 azfgn : 19.01452 7.40 29 azAgn - 6.20
89930 © 98.92275 19.0225119
a9
98.9138100
5 azAgn : 19.01441 7.56 30 azAgn - 6.61
a8339n © 98.92278 19.0259322
GRRCRII
98.9347802
6 agign : 19.01221 6.56 31 azAgn : 6.76
apsdgn : 98.91532 19.0258311 |
A0339A
98.9346900
7 aign : 19.01415 7.10 32 avfign ¢ 6.65
78339 © 98.91425 19.0132226 .
A0339A |
98.9413939
8 azfign : 19.01401 6.42 33 azign : 6.52
a83390 : 98.91435 19.0137012 .
GRRCRI )
98.9420460
9 azfign : 19.02183 6.30 34 azign : 6.45
a8339 © 98.92333 19.0133507
GRRCRI
98.9414388
10 azfgn : 19.02097 6.48 35 azAgn o 6.61
A8339n : 98.92287 19.0223746 ‘
ap3AgA
98.9362098
11 agfgn : 19.02079 6.76 36 azAgn o 6.45
ap33gn : 98.92313 19.0088371 .
AR
98.9442605
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[y

M1319 1 Jayaiiinglimans

Y

[ a

NwzAU LazAl pH vesiegshunldlunisdne (Ae)

.. e e o AMNA2E1e a1 pH . . o w o AMNA2E19 A1 pH
f79819 LGINTERLERN - RN UGN RLERN -
au Yashu fiu Yaehuy
12 aign : 19.01905 6.93 37 avfign : 6.69
aeadgn : 98.92596 19.0113828
AD339A
98.9141688
13 agign 1 19.01978 6.84 38 GERTI 6.71
avadgn : 98.92468 19.0125217
GRRCRII
98.9328594
14 azdgn : 19.01872 7.11 39 azAgn 5.87
apsdgn 1 98.9252 19.0213727
AR
98.9222314
15 agign 1 19.02203 7.328 a0 azign : ; 6.42
ansdgn : 98.92432 19.0216976 .
A0339A
98.9233245
16 avadgn : 19.02152 7.43 a1 azAgn : 542
ansdgn : 98.92641 19.0301684 ‘
A0339A -
98.9357622
17 agign : 19.02068 7.75 a2 agign ¢ 6.26
avadyn : 98.92477 19.0221455 .
AR ‘
98.9177790
18 aesdyn : 19.02586 7.65 43 GECRT ; 6.31
avadgn : 98.93472 19.0211572 .
asdgn : o
98.9178075
19 aghign : 19.02881 7.59 a4 LR . 636
ansdgn : 98.93422 19.0244714 .
ap3AgA o
98.8170355
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[y

M1319 1 Yayaiiingiimans

Y

[ a

NwzAU LazAl pH vesiegshunldlunisdne (Ae)

.. e e o ANEIDEIS a1 pH . . o w o NNEIDYI fin pH
faE19 NNANUAIDENN - e LERN NNALAUATDENS -
au Yasnu au Ya9Au
20 agfign : 19.02857 ; 7.45 a5 GERTIE 6.48
agadgn : 98.93357 19.0244714
AD339A
98.9222996
21 azAgn 7.71 a6 azAgn : 6.56
19.0270593 m 19.0127410
GRACRIR GRRCRII
98.9105498 98.9386090
22 azAgn - 594 ar azign : 6.63
19.0244441 ‘ 19.0262474
GRACRIR AR
98.9180104 98.9145973
23 azign : . 6.16 a8 azign : 6.34
19.0108100 . 19.0279440
GLACEI A0339A
98.9157771 98.9115928
24 azAgn - 6.42 49 azAgn : 6.56
19.0107777 . 19.0104344
GRACEIo A0339A
98.9155367 98.9403941
25 agAgn 6.24 50 agAgn : 6.42
19.0203223 . 19.0101947
GRRCRI GRRCRI
98.9218402 98.9404112

1nM159 1 awiulaindvesisgeiuimnuvainvatsilledunnsienilan waziien pH

A I a

wagUszunu 6.6 Fudunsnesuuinasulunienals Fedenfuilauund Wudeivanzaudvsuy

s

nsinuasdiulng ewngdunidigesaaea1sdunie wu wuafiiteuasiwes aulanlufui

pH 6.0-7.5 FeheUanudeusine1msaindunsedng vy
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AdveshuLazUsIasazasuauBunIdlufu

1hi 50 f1oe19 1end RGB FeadesTndossay 3 dauasiiilumanais a1ntuth
A1 RGB TldumAmanas RxGxB LiiaifiunuasiBonvosiving (uiazend RGB Suwiindaias
256 @1 wldlothAdanuaniy agldanuezBeninnnt 16.7 &wd) uenaini THuasendan
s¥UU RGB 1usyuu CIELAB TneldTusunsuuszunanaddssuuaauball (Aspose, 2025) & 414
fanesfiumsmamIasgIunsuUasiidana esannszuu CIELAB axvieunisiuidueaywd
1§#ndn waggrelinmaIeuifisuaianuuiugunndu uenaind seuu CELAB daududaszain
uwdsiuiauasuazgunsaiuansna ilianusaiadldedwaiansluanmuindeudisnaiu tael
MsAeTgiAuLAnAsresdsEninstogsiudullegnaiussansam daduuslonflunis@nw
AU TEn AR A UAuaNTRMAATLaE NN INYDIFY

MNNMTIRTIEIUSINuSesarAfuauBUNIIRe3S Walkley-Black fafiosune f3dele
ayunani1sinAduaznan1sinIzaemiee 2 agldasiensvanuduiussenineainanuaing (L)

v a Y 3 a N caa Yo .:4'
ﬂUUill']mﬁ@ﬂagﬂquauau‘VﬁﬁlV}?Lﬂi']gﬁ/ﬂﬂﬂﬁﬂ']wm 3

A1519 2 Nan1inAadvesnulusyuud CIELAB wazUSuiusouazasuaudunsd

Andszuu CIELAB

A9819 Usuas %0C
L* a* b*
1 46.07 -7.12 16.84 0.128
2 34.81 -2.64 13.29 0.140
3 43.15 -7.41 14.59 0.149
4 60.89 -13.38 15.33 0.078
5 57.70 -12.39 14.92 0.063
6 2591 -5.18 8.41 0.390
7 45.18 -9.04 13.96 0.065
8 59.91 -12.72 15.14 0.059
9 27.83 -6.31 8.47 0.273
10 27.10 -5.72 9.21 0.323
11 27.31 -5.98 8.62 0.377
12 32.26 -5.91 10.38 0.333
13 36.52 -7.49 11.12 0.310
14 41.62 -7.01 14.34 0.265
15 44.18 -6.44 13.41 0.119
16 39.30 -6.58 12.78 0.164
17 41.72 -6.07 14.00 0.167
18 27.46 -6.07 9.08 0.286
Science and Technology to Community 24 NIATInemansuazimaluladguuoy

Vol 4 No 2 March - April 2026 : TCI 1 Ui 4 atiu 2 Ty - wwneu 2569 : TC 1



A1979 2 Han15InAEvesRulusEUUE CIELAB wasUSunasagasmsuaudunss (so)

Andszuu CIELAB

729819 Y3u %0C
L* a* b*
19 40.97 -9.66 11.65 0.292
20 33.25 -5.38 11.50 0.309
21 40.37 -5.25 11.12 0.137
22 39.74 -6.35 14.67 0.424
23 21.41 -3.35 7.12 0.459
24 24.59 -3.35 9.08 0.452
25 24.22 -2.93 7.12 0.608
26 30.84 -4.67 9.85 1.091
27 26.82 -5.10 9.94 0.551
28 24.63 -3.25 10.67 0.419
29 25.81 -3.81 9.38 0.572
30 30.64 -5.49 10.10 0.673
31 29.07 -4.89 10.89 0.453
32 13.79 -1.93 6.32 1.083
33 17.50 -2.30 6.01 0.308
34 22.62 -4.03 8.44 0.738
35 271.76 -4.91 10.97 0.358
36 21.08 -4.71 7.78 0.623
37 19.93 -3.76 7.06 0.854
38 20.69 -2.59 7.40 0.413
39 30.59 -3.95 10.09 0.647
40 38.08 -6.27 12.39 0.624
41 26.26 -3.80 9.36 0.297
42 26.03 -4.75 10.10 0.339
43 13.60 -2.64 553 0.645
a4 29.15 -4.62 11.49 0.385
45 30.97 -4.23 11.50 0.243
46 17.63 -3.69 6.66 0.766
a7 37.09 -6.89 11.77 0.215
48 42.26 -7 14.54 0.335
49 23.52 -4.01 8.39 0.494
50 22.71 -3.65 8.56 0.292
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e o
& 08 -
-2 ° y =-0.0148x +0.868
© * R? = 0.4445
€ o s
c 06 4 R ¢
o] %
Q . 6.
@
€ 04 - ¢ 2, T ¢
& o oq 0 .
q% .} L) @
= b o o e ¢ o
-9
e
0.2 | @ o
@
© e %o
e o o°
0 T r T r T r .
0 10 20 30 40 50 60 70
AIANUAI (L*)

6 ala

a LY ! ! ! a Y a 2/ s a N e ¥
AN 3 APIUAUNUTTEHINAIAINAIG (L*) ?J@Qﬂﬂﬂllﬂill'mﬁ@ﬂﬁ8?’1’1’5‘1.]@14@141/]581/13Lﬂi’]%‘ﬁ‘lﬂ

(Fan: ANIEEITY, 2568)

n1sanUs1gna
INNIFIATIZAANUAUNUSTENIN9ANANUEINSIUSEUUE L* a*,b* (A1 L¥) fulSunasesay

A1sUaUdUNIglunu (%00 lngldn1sitasizannisannoaitdidusg 19918 (Simple linear

°o v aa v

. 1 o a a U v Aa U 1 a o a
regression) WU MILUIDATY L* UAMUANNUSLYIAUNY %OC a8 9UULAIAYNINEATITLAUAINY

v @ o

Wollu 95% lnedaA p-value AU 1.25 x 107 FtosninAszauledifig 0.05 9819TALAY Lang

o w a

il A1 L* $9nswaran1siasunlatwsd %OC agneiitadfy aunisonnaeidadunlame

o

%0C = 0.868 - 0.0148L*

FALANIIT LEAIAINNAINY L LALTU 1 U1 9zdnaliuSunusssaza1suaudunsdanad

Uszunal 0.0148 vy 1neaaAsi (intercept) Y03auN1SHANYINAY 0.868 FINUNBTIATUIZUIUUDY

[ 4

%O0C Warn L* whiuaud wilumsfiRazlinuan Lr wirfugudinim)

o,

a a

WANINT WUI1YIANUT BT 95% VesduUTEANSVRY L* 9g5¥1I19 -0.0196 §is -0.0100

L v a 1

Falaipsouaud JeaduauunanIsiasziiianuduiusdenanduuldudauegndnauuas

a ¥ a ¢ v a v

A8AAROINUANNAFIUNIN AundUSUIuTegara1sueudunidasinidnuvaedidy ¥edanalvien

a '

ANEAINe (L¥) aas Tuvugiaundaisveudunidiesazidsounda vivlvien L* geliu Aadue
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ANNasIsaInsaladuduusidsiunu (proxy) dmsulssiiudinnasesazmsusudunislunu
Would

athalsfnnu lumsiseidesdulaiiulslussuuday 7 launen a*, b* uavAinned
AR uLaslusTUU RGB Ao RxGxB 113tas1znisauiy winuinbifisuusladisimuduiusi
%0C pehiifedimeatn TngA1wes pvalue dmSU a%, b* uay RxGxB femnndn 0.05 fraau
wananAfina 1l snsnanenisiasunlamesUiunadevarasveudunssluiusgedaay
$19819L8U A1 p-value U89 RxGxB Wiy 0.755 %aquﬁuﬂ’j'ﬁzéfuﬁ’ﬁﬁﬂﬁzg wazA1 p-value ¥99 a*
Lay b* AU 0.817 uaz 0.595 auadu 3sduduinanuantlimunzanlunisiianldidus
wdsnennsel

wapaiAdsnanliansauduiusegaildoddny o1aidownann f1 a* uaz b* uansds
Tnudun—Te7 wasmdes-tnty audsu deldldfauduiudlnonsafudsunaanssunidvdma
ABAINAINVBIAY dunann RxGxB ulvzgidudunuresaudulaesiy ualildazsiounis
Wasuwlasludalassadwesdiiedestuasdunidldmuituan L

PnaunIsenneadududneiy Wevnaswnuand L* sesegsivadluaunisianaaiiion
USunas %0C 9 ntunasnnsmlsenineUSuna %0C Adinsieilafuusuna %0C Afuanain

AUNTOANDULTNEY LANTINAININGA 4

0.800 -
0.700
[ ] . )
2 0.600 | . ° .
G °®
g 0.500 ¢ o:' o
r . -
é Jo’..: . *
T 0.400 L oo e
[ [ el
c ®
@ o ®
g 0.300 A o . °
BN e e
€ 0.200{ o9 y =0.4445x + 0.2197
2z R? = 0.4445
qre
= 0.100 A
0.000 2 r r r r . ,
0.doo® 0.200 0.400 0.600 0.800 1.000 1.200
-0.100 -
USua %OC AnAnsItAs I

Yo Ao

AN 4 AUFURNUSTEINUSINuS Rz ANSUBUDUNS INALATIZA AN UNA U

NANNTANNBELTIAY (MUN: AMZERTE, 2568)
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91N A1 R? 1WA 0.4445 anea11udn aunisanasedaduilasutsanuuwlsusiula
Uszanad 44.45% Fliiuinuuiiassdmiuduiusluszauuiunans sgnelsinu an R? Aligaunni
ansaedunelaantadendmaneninuuiugn lawn Jedinveasuiges TCS34725 Ansiainla
] 1 QA' 3 .. . = ' = aa o o ! 1 [y
WENSLaIANeiAY (visible light) Felasianisiudsuunlasvesdiiduda welianuisansiadu
1y = s N \ dt' A A & va |
Wussialvesansusulalnensaniieuyisniu NIR/MIR Tuasesdiesiags wenaind wlifuagsiunis
o q v v ! & Y] a Y a & a ! X Ao v
Vil wiauTusEauluanaianAsuazUsuausvan TuAuusagiug dnasuniunisasyiou
Y8IAIANETN (L¥) virbAauduiusiuduna %0C aanaadeuls waznislduuudiaeudadu
Wegeg1agIanalinTeuAguAUNaINNaIeveIYRRY N1sHRLTlUgwuuTIaemTaududeuT
Wiy tasaingUseamiiien (ANN) e1ateiiuen R? Tiaedulueuian asuladn uwlainuwivgravilos
NI3TUNIFIU WeLAT 0all oA UA AN LAY aARUEANAIAIINNITITaenwazilinay
wngaudmsuluasesdiennnsendesruluniaauu wWwslinunsnsanunsausms snnsaule
DYV

a 6 1 2 1% ya o ¥ a a a o =] =

WBNIINMTIATIBNAT R? UA3 {338 lnUsziudseaninmeuesuuudiaedaemadSeuiieu
USurae %0C M1A1NNITYIIUIEAIIENNITINDBYLTUEUY AUAITLADINNITILATIZIAT 10287
Walkley-Black H1UN15ANUIUAITINYDIANAAUNISIADIU8IAIUAAINLATDU (Root Mean Square
Error: RMSE) Han1snagaunuindl RMSE da1iniu 0.1796 wiiazusingainuaainpisuilodisy
v ad 1% a wa A a = o ca v v A = ) 1Y)
AuTsunsguluiesufuiinig uwidlefiansanisingUssasdniunisldiniedionsiainsinusenda
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Abstract

This study aimed to 1) classify organic rice farmers and 2) evaluate their production
activities in Ranot District, Songkhla Province, Thailand. Data were collected from 400 sample
farmers through structured interviews and analyzed using cluster analysis and descriptive
statistics. The findings revealed three farmer groups. Novice farmers (94.00%) had less than
five years of experience, cultivated less than 20 rai, and achieved 550 kilograms per rai yield.
Transitional farmers (4.80%) had five to ten years of experience, farmed 21-30 rai, and
obtained 625 kilograms per rai yield. Expert farmers (1.20%) had more than ten years of
experience, cultivated over 30 rai, and produced 725 kilograms per rai yield. Each group faced
distinct challenges. Novice farmers strugeled with pest management and market access.
Transitional farmers encountered difficulties upgrading organic standards and adding value to
their products. Expert farmers were constrained by limitations in product development and
accessing premium markets. Regarding production activities, most farmers followed organic
farming principles, particularly in seed selection, water management, and post-harvest
handling. However, improvements were needed in annual soil analysis, using marl or ash for
soil improvement, and planting pest-repellent crops on field bunds. The study recommends
designing support measures tailored to each farmer group's characteristics, promoting organic
rice learning centers, and strengthening farmer organizations through community enterprises

or cooperatives to enhance production efficiency and market competitiveness.

Keywords: Organic rice farmers, Organic rice farming, Organic agriculture promotion, Organic

rice, Organic rice standards
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Abstract

This study aims to investigate agricultural academics' artificial intelligence (Al) literacy
in practice of agricultural academics, and compare Al literacy across four dimensions based on
personal characteristics and Al usage patterns. The sample comprised 131 of agricultural
academics’ officers from 32 rice seed centers under the Rice Department, both central and
regional offices, selected by simple random sampling. Data were collected by using
questionnaires. Descriptive statistics included frequency, percentage, and standard deviation,
while inferential statistics involved t-tests, F-tests, and Least Significant Difference (LSD) for
pairwise comparisons.

The results indicated that overall level of Al literacy in practice of agricultural
academics was at moderate level (x =3.70). The hypothesis testing indicated that agricultural
academics with different positions, work experience, and different frequencies of Al usage
demonstrated statistically significant differences in Al literacy (p < 0.05). The problems related
to artificial intelligence (Al) literacy among agricultural academics found that the application
and practical integration of Al remained at a moderate level which resulted of the rapid
changes in Al technology, causing older agricultural academics with difficulties in using and
applying Al, leading to inefficient utilization. Consequently, the benefits derived from Al were
not fully optimized and should continuously keep up with technological developments and
remain aware of ethical considerations in Al usage to enhance their Al literacy and improve

the effectiveness of agricultural situation analysis.

Keywords: Al literacy, Artificial intelligence, Agricultural academics
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Abstract

This research aims to develop a prototype of using artificial intelligence (Al) in grading
Mahachanok mangoes for export by applying deep learning techniques to increase efficiency
and accuracy in the grading process of Mahachanok mangoes. Data was collected from 1,000
Mahachanok mango photos, which were graded under the following conditions: peel defects
(the main factor), maturity (85-90%), shape (no distortion), and weight (between 300-500
grams), which were graded as A, B, C, and D. The CiRA CORE artificial intelligence tool was used
to detect and classify Mahachanok mangoes, which were trained to recognize the
characteristics of each grade to serve as a prototype for export grades. The test results show
that the Al prototype has a high overall performance, with an average F1-Score of 91.90
percent and outstanding performance in classifying Mahachanok mangoes, with Grade A having
the highest F1-Score at 96.20% (Precision 97.40%, Recall 95.00%), followed by Grade B at
95.20% (Precision 94.00%, Recall 96.50%), while Grade C and D have F1-Score at 89.00%
(Precision 90.00%, Recall 88.00%) and 87.20% (Precision 85.50%, Recall 89.00%), respectively.

Keywords: Artificial intelligence, Mahachanok mango grading, Deep learning techniques,

CiRA CORE program
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L% a ‘&J a 1 aa % r.;l 1 SJ‘:JIQ d’lj o
aNYERNIEAINE WU karFUTIN 38N15UTBNARANINNTNTITUTUEIUHA LR oNaYL (Kaur
et al, 2018) ldwalian1suszurananimduiugrudmsunisdinin JPEG vessseraugni
WANA1AUYINGUN UG ‘Satluj Purple” NIanlugnmen1AneSaudy AudnwMzAMAINAIEUEN
Wy & Wi wazuin gnndu (Mohammadi et al., 2015) ldwafian1siisizriainlunisuiansa
HANSU Waudanesiugnludfieduunualinudneuenvewald insanauaudinianenn
W9Na waEAMAINILAYUINTUBINE B US B ULTIEUNANITIATIZANAUNTIANNIANL AEN TN
Tuseni19nTEUIUNITUUIEINAINNA2Y (Olaniyi et al,, 2017) SEUUNISIAAZLUUD IR HLAIUTE
U lUldasdulssnundnnd s weAnuwennaienddminiednousendnain dawaliuiuiauas
AAINVBINITHANNS LAY anTeTluass (Raut & Bora, 2016) 1gsiae (Mohammed & Thai, 2017;
Naik, 2019; Nandi et al., 2014 ; Sahu et al,, 2017) [ udu laeldd vun wazdounnseadu

WISLRBTAMAINYEN kArUTTAAULUETUYI 60-100% Anusinedivladenteusnuazniely
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vosnakifinudndusenisesnwuussuy 1wy n1sAnken Nsdnszau Wi nsiieusidedn (OL)
Ienaeduyuueddndluanisideialan venanddaduwuimajuindenlunumsduunuay
TINM NsRINUITeNsSeuiddnldfgaanuaulanngaamnssunuasnssudmivuey

WAATY U N15RTINTUANAINLATNITTIRUNRA LT wazEn wenanil deladnisiauelildly

=

PREUNTINDIMNSIEATIRERUNMANASNYDIDMNS (Sa et al., 2016)

(%
= a

MATeiRsliingussasdiiiofinun fuluussuuimnsauzshamuun Tngldinaiansious
3980 (Deep learning) Saufunnannasy CGRA CORE daduunanesuudmsinnis Al ivaunlag
aulng unanvesuddarulandulunindsuseszuu Vision iriugmainnssuldine (Low-
code/Visual programming) (CiRA CORE Team, 2023) n15l9laseungyszamiisuwuunauligdu
(Convolutional Neural Networks: CNN) angildianiizaiuauaiy CiRA CORE avgaglvissuuaunsa
ndgUuuuimi (Defects) waznislalandvosuzairsumnvunldogiausiugr deazidunisadig
wasgulvdlunisdeesn ann1siAududainenssema uasiindannuannsalunisustuves

Y

aanunsnssulvelugafaa

a L%

= aa
WCLUYUIBIY

[y [ [

a g s A o a a a o v a ¢
N13998U 'Jmﬁ]‘ijﬁga\?ﬂLW@W@NU']LLa%‘Ui%LNUU?%ﬂWﬁﬂWW%@QWULLUUﬂ"lﬁisﬁ{ji‘giyqﬂﬁgﬂﬂﬁ 2

o«

[

insaugsuyundeaniagldmatianisiseusidean sufouitideasuleenidusuneusad
1. Msfiusausiudaya (Data collection)

1.1 m'ﬁLﬁaﬂﬁuuﬁLLazﬂ’uﬁ:maiNumsuuﬂ Lﬁusa‘usam%’aaﬂamwmawzﬁaawwuﬂﬁﬁ
A Muardn v ALAna1Ty Ssazviufiunaminisdninsndniunsdsesn deyatiiusiusas
Uszneuse unastoya uxansmmaunanaudildiunmsgiunisdieen

1.2 astAunnangugaaumsun [Waunsninums anaoaf 3nan1en N L 19U mIwUN
Mndusegaiildidenty Tnsldndediun muinsgu (Standardized box) Aifiasainsnsiuazii
wdsdTdunans sanAuAaIALARBURINAN TS Imauﬁmmﬁu%gaﬁ%wm 1,000 3U lng
91fEnANNIIIS ansALELTUNALIn AT M sdseenlaLn seermiveadden (Hutlasendn)
AULA (Soeazss - 90) JUTN (laifanden) dhmdn (szming 300-500 n3u) Tnermunduinga A,
159 B, 1N37 C, Wazinsn D dainsaveszansumnyuniidionn fai

- JoyanmanguziwmvunAazna @nnnsa) 311U 200 5U danlddmTuang

[y

lu1an1595939U (Detection model) ugaisumaun lngldiasesile Deep detect

[ |

- deyaninaguga umIvun nsaLe (Grade A) 91w 200 3U thlulddmiuasng

Tman1ssuun (Classification model) Tngldia3ailo Classif train
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- Jayanwaneuzaeumvun nsed (Grade B) 31uau 200 U thlulddmsuasndunag
139 mun (Classification model) Inglfia3esile Classif train

- Jayannaneusaauvyun n3ed (Grade C) 31uu 200 §U thlUlddmsuasnsluna
138 mun (Classification model) Inglfin3esile Classif train

- Jeyanmaneuzauven 1nan (Grade D) 31wau 200 U ihlUlddmsuaidluea
n153uun (Classification model) TngldiaTesile Classif train

1%

2. mawieadoya (Data preprocessing) Togagunnilldanazgnimniniouniamiounou
thidgnszuaunmsiindulia welilaeaiFeusldesuiussansamaagn nmsuurunamm Ui
guamWlvEruInesgIuieaiu ieanuaenndedlunisUsvinanavedlinng

3. MRAUITEUY (System development) ludumeuiiazyhnisidenuasiauilunanis
Soufisdniimnzaudmiunisnsnduuasmsdiuuninsauzsiaaumaun Tngldlassingyszam
\WiBaLT98n (Deep neural network architecture) 61ulusunss CiRA CORE THp3esile Deep train
uazLATesile Classification train

4. nsUsziliuna (Evaluation) ndsaniiamnduuuuiuuuunsldtygussividanse

wzaumvundseaniagldinaianisiseusidedn neinddeinsussiulseaniamvesiukuy

[
[ Y

finusgdnann (Performance metrics): T inmungavdmsunsduunusenn loun
ANANUNUEN (Precision) fie dndiuvesuzismsuniisuunidunsaniagligndes ey

Aunzthamyuniauanleadiwunddunsatiu dlansnisiuinmail
True Positives (TP)
True Positives (TP) + False Positives (FP)

Precision =

A1m 3l Recall (Sensitivity) Ap dnadlruvesuzaisumauniilunsanisg 9399 lana

aunsaduunlaegegnaes JalgnsnisAuIfal
True Positives (TP)

Recall =
True Positives (TP) + False Negatives (FN)

A1 F1-Score: Anadeansueatinuad Precision uaz Recall Fuduafilduszdiuauaunaves

luina FedlgnsnnsAnuIueiall

Precision X Recall

F1-S =2
core X Precision + Recall

Science and Technology to Community 63 NIATInemansuazimaluladguuoy

Vol 4 No 2 March - April 2026 : TCI 1 Ui 4 atiu 2 Ty - wwneu 2569 : TC 1




Conceptual Framework

Detection Deep Learning
Data Deep
processing Detect >

Al Classif
classification Deep Learning

Survey and collect
data Al

Camera real Line Bot
time system system

Measure the
efficiency of the
model

Precision, Recall,
Fi-score

AN 1 NFBULWIAANTTITY (T1UN: ARIRY, 2568)

IINNMA 1 NTOUKLIAANTTITY LWIRRIlENAINNTEUIUNTAITIIRAZAREaNTBYATUN N

1 d' 1 o d' U 14 v a 6° v dl' =
Ugiumuniion1sdteen Wrguamilauussuianateyanietygiussivgiagldiniole
CIRACORE Tagti a6 1UnsEUIUN1I5MSI9TU (Detection) way nszUIUNISAnLen (Classification)
Frazintunseuiunsuildnuaidagrnsiaduiringifousinumaunuazagyinisdawenindu
1nsnezlswazUssulanananul Ta9lusEUUIzaINNsavinuRIussuUlatuanusendaawuusualnille
NUUIUSEUUN LA UsEliulseanSninssuu TeeUdseudiumn Precision, A1Recall wagAn F1-

Score
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NAN1539
HaN13E5IUALIIUTUTRYA

foyainsauzshamvuniiionisdieen Fsiinnsanain dade leun sesdmiveauden (Hu
Hademdn) annaun Gevazss — 90) 3Us1e (lalfaiden) dwidn (szwing 300-500 n¥w) Taedvun

) = 1 A 1 [ a
Wunsn A, 1N5A B, 1N5A C, kaztnsn D Y9bNIAUBNedNUMIYUNNEIDN IANaRInS19N 1

A15197 1 1NIAVDINLLUMTUNNAIDDN

N3N sogdvtivaaUdan AULA Ywtin

10 (A) soodmildiiuiesas 5 AN SoBaz 85-90 300 - 500 Ny
iG) sousniisesas 10 - 15 ANULA Souaz 85-90 300 - 500 n3Y
 (C) soudvilisoaz 16 - 30 AN SoBaz 85-90 300 - 500 Ny
7 (D) seusnilsesaz 31 Fuld AN SoBaz 85-90 300 - 500 N3y

Tutgunzaaumvunidweenludesislssina ndnqaziissinanmald wasussinagiu

9

=

uzalaumvunfwenidunsaeieg afideulus esseudmivenvdenduinasindnlunisd
U8 BYAMINAITINT 1 FanUdT uzdhsumaunnsae(ARsossessvilliiiusesas 5 wnsad (B)
Hsessuilsenineiesay 10 — 15 1n50% (C) dseamuiszninesesas 16 — 30 waginsad (D) Hsee
fniddevas 31 TulU 1nsate (A) wazinsad (B) avarunsadseanlusnsssmald daunsad (O way

insaf (D) agliianunsadseanlizilunsanlddmielulsenavazldulsgy

Han1slasENtaya
mawdsudoyadeyaluzuuuunw smua 1,000 3U Usznaudae

1. sUeuzshamaunildyingm S 200 5U e luadammsaduuzig
1Y1TUN (Detection)

2. gUanBuzsmvvuRTAgALe (A) 91U 200 3U terluadanIsAsUEnINTA
Uzshaumvun (Classification)

3. gﬂmammqumﬁLi‘]umimﬁ (B) $1uau 200 A mwiiteriluadansduun
\nIANyaamyun (Classification)

4. gUsongsihsmnauniilunsed () $1ua 200 s amiitewladannsduun
LNIANzIeNMvUn (Classification)

5. suaneuzaaaunddunsad (0) $1uau 200 avw armditevluadianis

AUNLNTANTUIUITUN (Classification)
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NANTITWRAIUITZUY

nsadrunIosiletynuseAug (A) fenszuaunis Deep learning Tagldlusunsu GRA
CORE n3adraaIesilotayn1usedug (A) fmenszuIuntg Deep leaming unisiimalulad
HayUszangunldlunsiansyuuiiamsafeuiuasufugdiesnteyadniuameana Tagld
TnsstngUszannifien (Artificial neural networks) fideuLuUNIsTUwesANBsIYYE Tdunaudsil

1. tvuadgiinufienisdmnsaugiiamsundsen TngldussnuauiiauRanain

2. AnwideyansAnnInuzsammvunden

3. panuuuluiaa tasldias oafie CIRA CORE 4 ¢ GIRA CORE Aaunnvasaunalulad
UyauUsenvg ﬁgﬁaﬁaﬁqmamﬁaﬂm \Ju Deep learning ﬁﬁmiﬁauiﬁaﬁﬂ BEULUULATOUY
wadUsravluauevesyed Mliinnsieus a1 Iese wenuey Andula lnegausiud

a. Warunluwaa 1iaTesfle GRA CORE Tumswaniynuszius lngldinaia Deep
learning wazldin3osile fall

4.1 MSAATITTBUARLE LASDIID Detection

@J CiRA DeepTrain Colab vor 0sss

DataGen Train&Test
e Train « Data test

Tra - Training - GPU Test Image Folder:
Export Avg loss: 0.0473 S Noseedin
iteration: 1750 Reload
00:11:31

© Run test

Update model Avg loss. - L t 0r0
Iteration

AWl 2 Data analysis using Detection tool (‘17131’1: ﬂmzrgﬁﬁ'ﬂ, 2568)

9 md 2 1WunisldnIesiio Deep train 31nlUsunsy CIRA CORE winlilusunsuiasigs

[} 1 v 5 dy [~3 v 1 d' o d{'
nsusIadureelEsunls tneduneuilidunisldsunmasdiamsuniidnuiu 100 aniiie
Uldadranisnriadunesitsumyun (Detection) lsifinsszyinsadudeyalunis Detection veq
wzauvvun Anuuiveyanlaluiinasulumalagldinsesiio CIRA Deep train_colab Tun1sin
wisuluealminniaseus ndeiniidnasuluwna Detection w@sauditunsuselUfenisnageu

TUPANNAUITY AILEAIIUNINT 2
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va o

A 3 Testing the Mahachanok Mango Detection Model (Fisn: ARIEHIVY, 2568)

9nnmd 3 nsnadeulinanuinlunafi v tuiinnuauisalunisesraduing iy

a

Nziaumvunlaeg 1l ugINseau 97 Wosidud wansliiuilumanwauiduaiuisavinauls

Y A A Y
Qﬂ@]@ﬂLLﬁSL%@ﬂ@I@

4.2 NMSIASITITRNANY LASpIle Classification

g & S
LINE_ALBLI_Tun#aas 240720 20 UNE_ALEUM_mhruneed 240702 21

e -

LINE_ALBUM 9 CC 28070011 UINE_ALELRA san CD_240702_13 UNE_ASUNUnee CD_240702_19
UNLALSUN jrowe LD 290002 50
iner instsll complete
mplete
d CiRA DeepTrain Colab vsior 10ss
DataGen TrainaTest CiRA DeepTrain Colab vstor 1095
« Dataset B DataGen Train&Test
Image Folder: o Train o Data test
Ghange ontentidetect Train - Training - GPU Test image Folder:
GT File A a Select No selection
vg loss: 0.0473
. =R nvg
iteration: 1750 Reload
» Augmentation 00:11:31
« Generate Training Files © Run test
Model. | va-ting ~ Batch size: | 32 Sub divisions: | 8 Updatemodel  Avg loss. <Prev Next> 0/0
Iteration.

A 4 Data analysis using Classification tool (Vim: ﬂmsiﬁﬁa, 2568)
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a4 Bunisldiadesile Classification train 97nTUswnsu CIRA CORE wialilusunsy
Answiueninsaveszaaumsunls Tnoduneutifunisldnmuztrsamauninsa A B, C uayD
FUIUL00AN a?fuﬂwﬁaagaiumi Classification 9894¥829UM1YUN mnﬁuﬂw%’agaﬁlﬁlﬂﬂnaau
Tunalagldiadesile GiRA Deep train_colab lunisinwmsulumaliinnisiseus W nitnaey

Tuwa Classification Lasanadunousalifoni1snaaaulunaNnmuITy Fakanannd 4

Filts Main
L AL

® VideoFile

[ ImageSlide

W Imagesubscribe

© webCam

3 GstCam

@ UriCam
v Export

) ImageCapture Image Slid DeepD->C
~ Image Processing -[ y - ® -

2 AvgColor o PO

& BgSubtract s “d

[« Binary = ~

© BrightContrast

# Camcalib

& ColorDetect
@ ContourDetect
& Cray
ImageCrop
¥ ImageRotate
4l QrBarcode
© RecordVideo
v Drawing
B Rectangle
v DeepClassif
@® DeepClassif
M ClassifTrain
v DeepSegment
F8 DeepSegment
& SegmentTrain
v DeepComposite
% DeepD->C
¥ DeepD->D
v Face Recognition
2 FaceRec
26 FaceTrainer
reic(Dora)

AN 5 Testing the Mahachanok Mango Classification Model (11311: AR, 2568)
MnaNNInaaeulunanuIlumanimunTulanuasalun1snTaTuranst LN
Igfiauudugrfiszdu 98 wWesidud wazanunsadwuningdunsauzaamnsunlaogisuaiugi

Y] s & ¢ v & A o X ° Y a
¢AU 99 LUBSLTUR LLamsLViL‘Mu’JﬂiJLﬂaﬁ/lwwuwummmm\ﬂulﬂﬁ]iﬂ

ANSNAFDUBATNISUSULASIULAA
innaaeulunanmundulaglddeyalmiildneldlunisiinasy wensivasuniny
1 ) v} [y} 1 & al' 1 [y} 4 o <
wiug1veINsAnNIA mnuaansliduniinels aunsausulsdlunalanuainudndy wagaiunse

JSumnsluinatiamnuasankasiiuuseansainlunislaausadl
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1. MsUSULASITIUNIUSEZUU Line Bot

LineBot

ROS Server
e @
o]

r=a

® =5

AW 6 CIRA CORE Line Bot (#i31: AnuzE{3de, 2568)

Nt auleanuLaUNALATY Line bot TUswATY CIRA CORE anunsattaulesnuuaunaadu

Line Bot wislwanunsasudeyauavdsinaunduludaldle nsdenleaidudunoudAglunis
Ansiarurld lngldnisussendld ROS (Robot operating system) Fuduszuvanesnadaulesiv
¢ A v =% A o & 44' Y Y | Y] Y] a 1Y) ¢
gUNIalenee Mifeens Fadlievinnisasruasiesleuiaglanisusvinadinduinduweundindula

Tneniin s lsulAalusunsNAIEnI¥Y Javascript Wazn1w1 Python fauans Tlunwi 7

Apply
.DeepD_C.detects

mwﬁ 7 Customize the model for use via the Line Bot system (Vim: ﬂmsﬁﬁﬁa, 2568)
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nsusuusiansldausinussuu Line Bot vihlviagainderldauinn Ingldausinuladldlag

annsalalavansaundaunuy deldaudtedszudaanlyanaluasiandosiiatuunlv

2. mMsUSunsslgautauiunasd Camera NIUNISYINIULUY Real time

Al 8 Customize the connection to the camera through real time operation

(Fs: ANILEIVY, 2568)

Wunsusulsesesuulrleay hazagaInuInTUKIUNISRIDNAUNA DTN UUTUANIAINNA D IEY

Toyalufiasas CIRA CORE Server Uszaianauazdsmdayanlanduiiuaning

st luTguass
o dl % d,! % 1 1 £
Plunan e dululslunisaninsauzireumsunlunssuiunisadesnlagaiuisaldau
FNUSEUU Line bot haga1unInltaudiauiunasd Camera HIUNISY9IULUU Real time todnauay

avaandmiugldlunirauy Inethlunaaeddanuasanessuiisudssavsnm

N15USNUNAUSZANSATNVDIAULUUTNAILIU

[

UszdnSnmuazanuniugrvesruwuumslilyayussfivgannsausaiumsundioansiy
wmedansiieuidsdn nadide Iddsadudunuulaglduninfivainnats el ulafianiny
Undetiouazauannsalunsiluldamueis Iéesgiussansamussduuuudmivusazinge
12329 (1150 A, 1039 B, 1n5n C, wazinsn D laeldiamdn Precision, Recall wag Fi-score Feaguldida

AN519N 2
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a 6 1

A1919% 2 wan1sUsziiulszansnmaukuunslilygrussAvgAninsauzdismsundieansie

<9

L‘V]ﬂﬁﬂmiﬁaui@ﬁﬂ (A" Precision, Recall, F1-score)

Grade Precision (%) Recall (%) F1-score (%)
A 97.40 95.00 96.20
B 94.00 96.50 95.20
C 90.00 88.00 89.00
D 85.50 89.00 87.20
F1-Score Avs. 91.70 92.10 91.90

a ¢ cs' l Y & 1 v a A
N193L1AT181AINAITN 2 WU wan snaaeukandliiudduluudygy1useAvgd
Uszanianlaesiuegluseauge InedlAn Fl-Score WwAyTiud Sogar 91.90 wardusednsning
laaaulun1sduunugdaunivun laginsa A dan F1-Score geaa?l Yogay 96.20 (Precision
97.40%, Recall 95.00%) A11L19284N5A B AiSo8ay 95.20 (Precision 94.00%, Recall 96.50%)
dwiuinsn C wag D e F1-Score Mi¥o8ag 89.00(Precision 90.00%, Recall 88.00%) Lagiogay
87.20 (Precision 85.50%, Recall 89.00%) mu&6Iy
a A LY | Y a s Y ‘3 I a Aa ' o
HansUszlluudunduuuudyauseiug (A) Afaunduidszaniamuagainuwiugily
seaugslunsfansatgimsuniiianisdeesn AmuaEnsalunsTkuNNIAlaegegnaes 9t

Juadeddglunisiiugariwazdnmuaiunsalunisudsiureszirwmauninglunaialan

£
1

£ = 14 [ o o o [ = a [
aukuuiindeudusingiudrdydwsunisiinalulad Uyauseiug (A) angnseaugnamnssy

43

A5LNUASVBIUTENA ML lAN1INTNE 9T

N1358AUI8HA

nsaILIkasaaouAuwUUsTUUTRUTEAYS (AN ArunsFanIaNImTUNLie
nsdsgen lagldinallan1siSeusidedn (Deep learning) wandliiiudednenmitddalunisensedu
umsULazUsEAVBAUeIgnaMnTTLEelne namInaaeufiagUlusUves Fl-Score dmiuus

avinsaguduszuulgauseAvgtanunsatlddszgndldluaninuindeuasale

[
Y

N15AsIEvilsEANTA mveIiuLUY Al TunsAnnsausatsumvunlaglddadinme 3 e
(Precision, Recall waz F1-score) ¥alWis A unImsauveInan mszuulug uuesf aedy
A1 Precision t1n3A A & Precision ge#iga (97.40%) imnuranaintiagiin (False positive #1) 1
Recall 1n5A B & Recall ga7ign (96.50%) Uazinsa A 8l (95%) LAAIINTEUUAINITANTIVIULAL

[ ' ada 1 a Y A £ ] ! a A A o !
NUTIUTINNEILNIAATITeg aTeeanunlaAouATuIL dun F1-Score Wdg 91.90% 8uduin

lunadianuauna ldewdealumulasunis A1 F1-Score wieh 91.9% Buduinlumaiinnuauns
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Lihewdedluduladunils ssuu Al diussdnsamiemedmiunmsihluldluaenisnanisaite
unszdUNIATEILLEIYUNaseen Tnegauiuegl anuutiudilunsendislen (A uwag B) Fadu
nauaseselavan

Uszansnnlnesiauazn1ssuunngaA Fl-Score Wassanfiforas 91.90 axviauliifiuii
FunuudgaussAngianuansolunissuuniniauzdasumaunldogisauna faludiuan
fiensa (Precision) wagAIUATEUARY (Recall) ﬁf’wm&mmdwﬁmmwﬂwﬁwﬁlnjLﬁsml,wiﬁ’mﬂsmlﬁ
aemgﬂéfam,mu&?wmﬁu WAEIANL50RTIRT UL IITUN T ULAAZINSALABE1NATUNIY 1NSA A (F1-
Score 96.20%) Wag 1n3A B (F1-Score 95.20%) Uszdnsnniilanisuluinsaganingamani
AudIFyee 198 I enisdseen mﬁﬁf]aujzymisﬁwjmmsaﬁ’mLwﬂmmqLﬂimAléfasJ'NLLaiusi’w
(Precision) wazAINATEUARY (Recall) IzdrBifiuyarnisdeen wazsnundeidosveandnsias
uzahamvunlnglunainlan n13an False positives way False necatives iudssidusgnedly
N15WYITUNIINI3A 1N3A C (F1-Score 89.00%) waz 1na D (F1-Score 87.20%) wii11 F1-Score
dsunsamaniaginiungn A way B 1dndes wifidsdoheglussduiifuasiisslondlune o
auTmelunssLNNIAWEN T eI Ia N A AN ETRIE N BaELEI I UILN Wy F1niT
f5Unuududou v3eAnuiuLUIvesdivsuenauLifiasBenseundn il JyauseRugdedld
anududeulunsiinsginntu edrdlsfinig msfitdyyusshvsanmsaduunuzaasmaunan
\n3a (1n5a D) IdegnefiuseansanAteliausafnuenuandndliiunadioanluldognssinsy

ANAUYULALLIALUNIATIVEDUD)

unasuazUalauaiue

a a

Aukvulgauseivgiivsednsamlaesiueglusedvas uasiivse@niamilaaaulunis

F1UUNNUIWIYUN Lasinsa A A1 F1-Score g98a AMUNIAI8LNTA B 1n3A C Uag D AUKUY

s
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Abstract

The research aimed to 1) develop an educational game to promote waste
management at Pha Taem National Park; 2) evaluate the game’s efficiency; and 3) assess user
satisfaction while comparing waste-sorting knowledge before and after gameplay. The study
focused on fostering correct waste segregation practices and promoting tourism within the
park. The methodology began with a comprehensive literature review of waste types and the
geography of Pha Taem National Park. Field data were subsequently collected through
interviews with park officials and tourists to inform the game design. The game was developed
using the Unity engine, with graphical assets created via Krita. The research instruments
included: 1) a web-based game application; 2) an efficiency evaluation form for experts; and
3) a knowledge and satisfaction assessment form for users.

The findings revealed that the five experts rated the accuracy at the highest level (x =
4.44), followed by game quality (X = 4.08) and content appropriateness (X = 4.00). Satisfaction
assessments from 67 participants indicated an overall high level of satisfaction (X= 4.42). The
highest-rated aspect was system responsiveness (X = 4.52). The three most highly-rated
aspects (x = 4.58) were: 1) consistency between game format and objectives; 2) immediate
command responsiveness; and 3) rapid visual and audio rendering. Furthermore, a comparison
of pre- and post-test scores demonstrated a statistically significant increase in participants'
waste segregation knowledge. These results confirm that the developed game is an effective

tool for enhancing waste management awareness.

Keywords: Educational game, Waste separation, Community technology
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3.4 Use case diagram

Garbage Game

Choose Location

. Collect Trash Item

Drop Trash Item to Bin

Player
End Game/View Score

il

<<extend>>

Unlock Gallery

AMW# 1 Use case diagram (f1a1: AnueE3d, 2568)
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Abstract

This research presents an analysis of operational patterns, the design, and the
development of a community-based information system for managing recycling waste banks,
which integrates the Software Development Life Cycle (SDLC) with social engineering within a
Participatory Action Research (PAR) framework. The study was conducted in the context of
Sam Ngam Pattana Subdistrict Municipality, Hankha District, Chai Nat Province. The research
followed six SDLC phases combined with five social engineering tools—Fahprathan, Life Clock,
Development Timeline, Process Timeline, and the M..C. Model—to collect in-depth
contextual data and design an information system aligned with community needs. The
outcome was a Community Information System that reduced paperwork, enhanced data
transparency, and encouraged active community participation in waste bank management.
The system was evaluated by experts using the ISO/IEC 25010 quality framework, achieving a
high mean score of 4.42. The end-user satisfaction score was also high, at 4.51. These results

confirm the system's usability, reliability, and potential for sustainable community adoption.

Keywords: Community informatics, Social engineering process, Software development life

cycle (SDLC), Recycling waste bank
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Abstract

This research aimed to study personal and economic background factors, exposure to
information, tourism behavior, and user satisfaction with the website, as well as to compare
personal and economic background factors with user satisfaction toward the Ban Bueng Mai
Community Website. The website was developed through the participation of the Ban Bueng
Mai community in creating an agritourism website using virtual reality technology for the Ban
Bueng Mai community, Cha-om Subdistrict, Kaeng Khoi District, Saraburi Province. The research
instrument was a questionnaire. The sample consisted of 385 users of agritourism websites.
The statistical methods used for data analysis included frequency, percentage, mean, standard
deviation, t-test, and F-test. The results indicated that most respondents were female, aged
between 21-28 years, with an average age of 27.08 years. Most respondents held a bachelor’s
degree, were students, and had an average income of 20,501.64 baht per year. In terms of
information exposure, most respondents received information through mass media. The
majority spent 2 days traveling (74.30%) and traveled primarily for leisure or relaxation
purposes (69.34%). Community participation was at a moderate level (mean = 2.08), while
overall satisfaction with the website was at a high level (mean = 4.19). The comparative results
showed that differences in gender significantly affected satisfaction with the website development
at the 0.05 level. Differences in age, occupation, and income significantly affected satisfaction with
the website development at the 0.01 level. These findings demonstrate that users’ basic
characteristics influence their satisfaction, and the results can be used as guidelines for

developing agritourism websites that effectively meet the needs of the target audience.

Keywords: Agrotourism, Satisfaction, Website development, Website visitors
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