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Performance Comparison of Image Classification Models for Corn Leaf Disease

ATt waig wadned Yanes algana wanes wiad Usilunduu wasnesdng tnwid1sngy

197139 INYINTADURNABS AULINYIFERS UNINeaeLUld Weslny 50290 Usenalne

Panuwat Mekha*, Phoatipong Musikong, Nuttapas Palakong,

Part Pramokchon, and Payungsak Kasemsumran

Department of Computer Science, Faculty of Science, Maejo University,

ChiangMai, 50290, Thailand
* ginusUszanuanu: it Wag Bwa : panutwat_me@mju.ac.th

Abstract

This study was to performance comparison of image classification model for corn
leaf disease using Microsoft Azure tool to corn leaf disease images classification. The
objective of this study was to compare the accuracy of models, size of models, and
processing time of models for corn leaf disease image classification : InceptionV3, VGG16,
Xception and Custom Vision which used 4 classes of corn leaf disease datasets : Leaf
Blight, Corn Rust, Gray Spot Leaf, and Normal for use as a dataset of training datasets in
machine learning methods to create the model and use as testing datasets to test the
model of corn leaf disease image classification. From the experimental results, were
found that the most performance model for corn leaf disease image classification is
Custom Vision with the accuracy of model equal 98.1 percent and size of model equal

21.2 megabytes, and processing time of model equal 6.89 seconds.

Keywords : Corn Leaf disease ; Performance Comparison ; Image Classification Model
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n15138u31898n (Deep Learning) udsn1seusdoyaniainiosdnsuuudnlulan
WeukuunIsinuvesauesywdlngldlasaiedssamiisuundounatedu (Layer) lioyae

v

anusadundeyansotoyazuuuusieg laun dennu sunm areiiugnssu WWudu (Mekha,

q

[
o S A &

P., & Teeyasuksaet, N. (2019)) l¢f Fadunayuadidildlun1sidensadl ilunisuinszuiunis

v
& o o [

Boudidadnuiinsgidmiusuunamlsaluining Snvislunuideiliiimaluladues
lulasgordodaunld Sadunilelviuinsmisdiunanndaeuiiafia (Cloud computing) w3y
usnsmheUssuianateyanazdnnisteayanie lngldluwmanisiseudiddnvesulasyens
ldilusnnsTuguuuy Software as a Service (SaaS) dwmsusnundseinndeyadie Azure
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Seusuaznaaaudeyalanienuied gnfiegrugy uiTedmiudiwunainyseianludy
g19N191 (Khoo, J. J. D., Lim, K. H., Nistah, N. N. M., & Basuki, T. A. (2021))
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2. Inguszena

2.1 Wiewmuilumanisswunandnsulsaludminademaluladlulasgonsiodn
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3.1 ?gﬂ"l’faga (Dataset)

'
v = [

gadoyanldlunsFouidnuasveanmlsaludninaviaun 4 Yssianil Wunmlsaly

LY LY

Tlnaniinaanvazdnzuazilidnuuziaaeiulunquuedsaluanulnaudazyssian datduy



Msarsudlamaluladarsawnawazuinnssy U0 9 aduii 2 nsngipu - SurAu 2566

5&3’1%}‘5015’1‘1;@%’@%6ﬁ]’lﬂL%UlWﬁ https://www.kaggle.com/datasets/smaranjitghose/corn-or-
maize-leaf-disease-dataset?resource=download fiiluiaunulunisdnulsalud1ilnad
AoutnsdinanssnudenssruiaTilusemauassnsUseng SeiinisssuinesasianennTuay
szuadiinnntulunansiind Tasdnlngenuirfienusuussiudninnasfugus (inbred

line) W3 usaneiug udstlnamu Snlwaiieu Salwadramidss Wudu Tneanidedd

= o v 1 o dy
518888 uAYITWIUNNLSAUT I INALAaTUSELAN Fail
o lsalulwiunalve) 911U 1,146
o IsAsatia 971U 1,306 AN

lsAlugading 91u3u 574 A

Un& WU 1,162 AN

3.2 ANWULYaILsAlUTI I NALAaZUSIAN

- Tsaluludiuwalugy
L%ammq : 1951 Exserohilum turcicum
91113 : 21MTEULIANUNATUALENAAd Bvstuuludlne desunaazveeil
vuelngFmmiediinaseusnamuluinlnadineSeedegunsyais Woanmwandey
Wzay awnuenskravuludnlnaatslranslulazurateesauiuiin 9 inluludnalng
uienne amnsanueinisvesusalivuniuiln $1lwamdulsaguussassinliilnldanysal
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- Tsavnaily
L"ﬁﬂﬁ%ﬁ@ : L?’Jlaiﬂ Puccinia polysora
9113 : ludnlneasfAnduaayuisuuuluagldly utagnuduouannndindulily
seprusnnyuazifinnagou seunUdsududiinaunadogayuunninadedoaiy 01ns
yaalsAagnulaununndiuvesdiilne Ao Tu amdu n1ulu n1udln

(‘ﬁauﬂamﬂ https://www.kubotasolutions.com/knowledge/corn/detail/321)

sU 2 Tsns1ady
- Tsalugadm
L‘T’jlaa'lmq : L%a‘sﬂ Cercospora zeae-maydis
9113 : 9INsBLLINIENUALHEmBvIAEnTluTTng wazasveesadinaneduuna
sUBwmAsuiudinieUssana 1/8 ) wavendszanm 2-3 i Inefdnvandudimfehene
seelsasinasiiveuvunuiidniauuazgiuiledesiuuas uiseslsngnuauazisuiiauazdunnsing
funn eansenaraeiulsalulndiunalg (Yoyaann https://extension.umn.edu/com-pest-

management/gray-leaf-spot-corn)
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- Un@
anvae : ludmlweazddilen lnednvuzassluaznuiwaziiou lidsesvaslsanigg

sudslukaraduresinlnazinnuauysal
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gﬂﬁ 4 Unhi

3.3 Tunaiildlunissuunisaludnlng
- Custom Vision
Wuvinsveslulasgensioda (Microsoft Azure) ﬁlﬁﬂmmﬂﬂizﬁwﬁiumsﬁauiﬁm%’u
afelumalunisdwungan lagaiuisaureenluina (Export Model) lavatesuuuy wu
TensorFlow, CoreML, ONNX, Dockerfile, VAIDK, OpenVino Wudy ‘?wﬁﬂmwaﬁ Custom
Vison a¢14 ResNet 139 Residual Network 18u Deep Convolutional Neural Networks fing
IQJIﬂi“UE]W(ﬁLNEJLLEja@ﬂéa’]ﬁ’limﬂjuﬁgﬂLLﬁiﬂ 2015 wazidunenstud 2016 AWl ResNet

44' v  a a a o a e v s &
WeuSuinussdnSanuazansedureuaietienannitlaenistiuaiees (Layer) vratuly

Taeldnszuiun1stiudidoudonsaudanNuae 39danainly ResNet fUszansninlunis
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. Input layer
Load
oa image 7%96 _1
Convolution
3x3 , 64, /2 3%3 conv, 64, /1
com, 64, / 4% 48X64 ResNet
! ! Block-4
Max Pooling 2x24x64
3x3conv, 64, /1
3x3 pool, /2 2X24x64 /
= - =" -
3x3 conv, 64, /1
/ ResNet 3x3 conv, 64, /1 ResNet
! Block-1 T Bles k95
2x24%64 ock-
3x3 , 64, /1
conv. / 3x3cony, 64, /1 2x24x64
S o~ 71T e e -
3x3 conv, 64, /1 ResNet Global Average Avg Pooling
3 Block-2 Pooling 64
3%3 conv, 64, /1 2x24x64 1
Output L
________ Fully Connected Y p; Ayer
2 6
3%x3conv,64, /20 N\ 11  TTmTmTmmTm==
ResNet
3 Block-3
3x3 conv, 64, /1 2X24x64
< o ______

5UN 5 anUnunssuuuu ResNet

Junaulunsasalamadkunlsaludnilnmanae Custom Vision

1. Wil https://www.customvision.ai
2. awmzdyukazidndssuy

3. Yimsnadia New Project

4. faenlusian

4.1. Project Types \den Classification
4.2. Domains 1&on General (compact) [S1]
4.3. Classification Types t&on Multiclass (Single tag per image)

4.4. Export Capabilities tden Basic platforms
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Create new project >

MName™

Enter project name

Description

Enter project description

Resource™ creats new

phoationg [FO] ~

Manage Resource Permissions

Project Types (i)
(@ Classification
(O Object Detection

Classification Types (i)

O Multilabel (Multiple tags per image)
@ Multiclass (Single tag per image)

Domains:
O General [A2]

O General [A1]

O General

O Food

O Landmarks

O Retail

(@® General [compact) [51]

O General ([compact)

O Food {compact)

O Landmarks (compact)

O Retail (compact)

Pick the domain closest to your scenario. Compact domains are lightweight medels that
can be exported to i0S/Android and other platforms. Learn More

Export Capabilities: ()
(®) Basic platforms (Tensorflow, CoreML, ONMNX, ..)
O Vision Al Dev Kit

Cancel Create project

3UN 6 uanen1sAsAlUTIIAUL Custom Vision

5. anlun19iAN Tags 1auN19AALATOINUIEUIN (+) LAEVIA1TAITD Tags
muUszanlsaludnilng 9ntunady Save virgrvumnauiy uld Tags o

uIUUITZANLSALUT N

Create a new tag

You will use tags to organize and search your images.

Tag Name

tag

UM 7 wandisn1siiiy Tags mudsziavlsaludilnauy Custom Vision
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6. Ny Images upload tewiugUnmlsaludilnaudazUseian a1u Tags

mvuald dmsuldlunisiseuivennies

Image upload

O

Add Tags Uploading Summary

1 image will be added...

Add some tags to this batch of images...

My Tags

L P R

blight

gray spot
Upload 1 file

healthy

UM 8 LaneI83n13 Upload junmuazin Tag ligunimuu Custom Vision

7. ndusifunsdenguiuunisiseu] (Training Type) lagifieniuy Advanced

Training t&eNIreLlIaNABINTSSEUS waznaly Train

Choose Training Type

Training Types O
() Quick Training
(®) Advanced Training

In most cases, the more time you select the better the model will be. You're charged
based on the compute time used to train your model, so choose your budget based
on your need.

Training budget: 1 hour @
|

1 hour |
e

[[] Send me an email notification after training completes

=
N

UM 9 uansisnisiseusineainslaaauy Custom Vision



Msarsudlamaluladarsawnawazuinnssy U0 9 aduii 2 nsngipu - SurAu 2566

¥

8. esndunsiseuiiieaindunataiaudd Judenunannesy (Platform) dmsu

¥
a o

Tutheonluwa FdluanAdeilidendu TensorFlow.js a1ntunaly Download

Choose your platform

TensorFlow

How to use?

TensorFlow documentationCustom Vision library for TFjs model

JU# 10 uanalsnisiheanluimagann Custom Vision

3.4 nmsSguisulseansninnisanunludnalwanulunadu

anzgideiimsiaunlunalaonisldinaia Transfer Learning iediannanlunsiseus
TuinavesniaiFousidedn Tasnmildausdueslunafifoudizousosuds feaiFondaui
Body wldidudrunilsvedlumalnl Inonisindiuduvestdnosn (Head) wazidiu Head
fasrslnianunud

- nsidmulSeuiisussansnwnssauunludninadulunady fidd

1. yadeyaSoudmeitnmsouiseiniosinafieaiadulunanazyadoya
nageuling
1.1 yadeyadmiuiieui (Training data set) 80%

v o [

1.2 yavayadmsunasay (Testing data set) 20%
2. [wnaila Transfer Learning lngltlutnanuiuiusesuiiisu laun Custom
Vision, InceptionV3, VGG16 wag Xception lagusazlunaaziiauasnisndinesniee Alduans

TAssas1avadluna town InputLayer, Functional, Flatten, Dense, Dropout Wuduy

10
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3. YaUszansSanvaslumantgankunusznnvadlsatudnilug tawn

Precision = LeccTh
3.1 Y (TP + FP.) (1)
cc TP
3.2 Recall = 2eccTh (2)

Zc EC(TPC + FNC)

1ng ¢, C, TP, FP way FN Aa Uszinnlsalutmilwawsnasasia, Usennlisaludiilug

9%, True Positive, False Negative aud1aU

33 2 x Precision x Recall (3)
1 -

Precision + Recall

4. Wisuiisyu vunaluma wazausilunisuseulanauu Nodejs (Cloud

function CPU 1.4 GHz Ram 1 GB)

4. HANIINAADY

n1sindsgansnmvedunalunisiuunamlsaludnlng naauegidely 10-fold
cross validation Tun1swusdeyailu 10 dauwine fuiloasruaznageulung dslunuideiiay
Auiiun13inUseansnmvetusazlinaanAInNgnaes (Accuracy) IMNANNTUB 1-3 5009
g waranuislunmsUsvnanavesusalung Gl

A15199 1 wanaUsEansnnnisInkunnInlsalutlnnvesluaa Custom Vision

Model : Custom Vision
Classes Precision Recall F1-score
Tsalulugduualug 0.978 0.974 0.976
lsagaily 0.992 0.992 0.992
Lsalugadm 0.957 0.957 0.957
Uni 1.000 1.000 1.000
Average 0.981 0.980 0.981
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A19199 2 wansusEansnmniswunanlsalutlnaueddieg InceptionVa

Model : InceptionV3
Classes Precision Recall F1-score
Tsalulndunalng 0.932 0.932 0.932
15Aai 1.000 0.964 0.982
LsAlugndm 0.884 0.900 0.871
Un# 1.000 1.000 1.000
Average 0.944 0.949 0.946

A15199 3 danausEansNInNNsIUNAINLSALUT I NRveslUna VGG16

Model : VGG16
Classes Precision Recall F1-score
Tsalulusluualug 0.917 1.000 0.957
lsAsadtiy 1.000 0.964 0.982
Lsalugedm 0.964 0.900 0.931
Uni 1.000 1.000 1.000
Average 0.970 0.966 0.967

A19199 4 uansuseansamnisinuunanlsalutlnaussluwma Xception

Model : Xception
Classes Precision Recall Fl-score
Tsalulusluualug 0.815 1.000 0.898
lsAsatiy 0.982 0.982 0.982
LsAlugndm 1.000 0.667 0.800
Uni 1.000 1.000 1.000
Average 0.949 0.912 0.920

12
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A15199 5 tanan1siUseuBeuUssansannisannunnmlsaludnilnnvaansaz luna

Classes Model / F1-score
InceptionV3 VGG16 Xception Custom Vision
Isalulugduualug 0.932 0.957 0.898 0.976
lsasnaty 0.982 0.982 0.982 0.992
Lsalugadm 0.871 0.931 0.800 0.957
Unf 1.000 1.000 1.000 1.000
Average 0.949 0.912 0.920 0.981

a bl < a a o £4 J
A15197 6 LansnsilSeuiisuUssansamnisauunninlsaludnlnavesuaazling lng

NTUINTUIALAZLIAINTUSEINAaRaYRlUAaUY Node.js (Cloud Function)

Tana YU (MB) A5 (Aund)
InceptionV3 133.0 9.294
VGG16 80.6 9.163
Xception 177.3 16.579
Custom Vision 21.2 6.890

6. dyunauazanUsena

o o

PMNNANITNAABIVDINTITIUS8UguUsEaNS A e dluaduunandnsulsaly

vy A 2

F1lna aziulaan lueanivszansainlunissanunninlsalutilnalaafian A Custom

9

Vision gaiA1anugnaesvadluwma wiriufeeay 98.1 waslvuavedlueg Wniign wirfu 21.2
wnzlud wazanldlunisuszutanavedduwa 1597dn Wiy 6.89 Iuril Taelunaind
Usg@nSameandud 2 fie InceptionV3 gadliaiugnaesvedanag wiriuiesar 94.9 udilvuia

voslumansutnglng Wiy 133 wnzlud waznanfldlunsuseaianavesiumg Wiy 9.294

'
v a

W1 dhulunaniusydnsamadiui 3 Ae Xception FellAAugndssvadluiaa wiriuies

a

ar 92.0 usllvuinvesluna g windu 177.3 wnglus wagnaiilglunisussuianaves

q

a - o A

Tuaa F198n M1AU 16.579 AU @ UluAaNtusEanSAInaaun 4 Ae VGG16 feiiAnany

q
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gndswedlaea winfuSevay 91.2 usiluuiaveslina widu 80.6 lwnzlud wagnanildluns
Uszananavedlanea Wiy 9.163 Jundt feifuFeasdldilnaifdussdnsamlunmssuunnm
TselutnInaléffign Ae Custom Vision #iléiAn Fl-score 9nualadsua Precision U Recall
gefian ndslumadivunadniianiedmarilinailunisssananadesfigaduiu wagain
nadniveanuATeinuaiazifiuld Custom Vision Wulsaafigniwutuifioananududeu
19338 AUTY (Layer) v033Un wasTevinlinsuszananaldifuazlumadauinidn sauds
Custom Vision filafdulunisifiunmitldliAeadeaiuyadena (Negative images) iluls

A a a a Yo ° 9] v X
L‘W@quﬂizaV}ﬁmWIMﬂUIMLﬁammiamLLﬂAﬂﬂ?WIiﬂIUGU’]’JIW@l@WM

7. inAnssuUsEAA
YDYDUANAIVIVIINGINTABUTIADS AMEINgIMIans U1 Ine1deudly wazaudide
wagiunudanugindedng Alinsatuayuaouiinuidewasianudauuzdineaiu

Tsalugnile

8. LONE1391989
Codebasics. Image classification using CNN (CIFAR10 dataset) | Deep Learning
Tutorial 24 (TensorFlow & Python). [s¥uuaaulaii]
WA https://www.youtube.com/watch?v=7HPwodwnJeA
J, ARUN PANDIAN, GOPAL, GEETHARAMANI (2019). Data for: Identification of Plant Leaf
Diseases Using a 9-layer Deep Convolutional Neural Network. Mendeley
Data, V1, doi: 10.17632/tywbtsjrjv.1
Keng Surapong. Transfer Learning Aaazls @au Transfer Learning 31nlutaa MobileNet
JSON 1Y Retrain tmsufa a1wainndaas Webcam 628 TensorFlow.js - tfjs ep.10.
[szuvoaulail]
WE T https://www.bualabs.com/archives/3493/what-is-transfer-learning-build-
headless-mobilenet-model-transfer-learning-machine-learning-mobilenet-json-

retrain-webcam-tensorflow-js-tfjs-ep-10/
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Khoo, J. J. D., Lim, K. H., Nistah, N. N. M., & Basuki, T. A. (2021, July). Deep Learning
Mobile App Based Microscopic Leaf Imaging Disease Classification with Azure
Cloud Computing Service. In 2021 International Conference on Green Energy,
Computing and Sustainable Technology (GECOST) (pp. 1-6). IEEE.

Kumar, A., & Vani, M. (2019, July). Image based tomato leaf disease detection. In 2019
10th International Conference on Computing, Communication and Networking
Technologies (ICCCNT) (pp. 1-6). IEEE.

Mekha, P., & Teeyasuksaet, N. (2019, January). Deep learning algorithms for predicting
breast cancer based on tumor cells. In 2019 Joint International Conference on
Digital Arts, Media and Technology with ECTI Northern Section Conference on
Electrical, Electronics, Computer and Telecommunications Engineering (ECTI
DAMT-NCON) (pp. 343-346). IEEE.

Mekha, P., & Teeyasuksaet, N. (2021, March). Image classification of rice leaf diseases
using random forest algorithm. In 2021 Joint International Conference on Digital
Arts, Media and Technology with ECTI Northern Section Conference on Electrical,
Electronics, Computer and Telecommunication Engineering (pp. 165-169). IEEE.

Natthawat Phongchit. 8111121433 ResNet fiufindn. [ssuvesulal]

WIE 711 https:/medium.com/@natthawatphongchit/u 191 A 314 54 -resnet-
aec3a8c10793

Piyanop Nuchanat. 13. Transfer learning 3AA21U@14150983 convolutional neural
network LLENRUI LENLLAUI ﬂaULaEJ’Jﬁ']L{JULaEJ. [i%‘UU’eJE]uVLﬁﬂ]

WAL https://www.youtube.com/watch?v=SEbWKEWI7K0&t=10555

Sascha Dittmann. TensorFlow.js Image Classification Made Easy. [sxuupaulal]
IEREETE https://www.youtube.com/watch?v=WFUL oRT3nk&list=PLxs8gl Ptk
mlJ7_4300z2XXk_05ugFWZ95

Singh D, Jain N, Jain P, Kayal P, Kumawat S, Batra N. PlantDoc: a dataset for visual

plant disease detection. InProceedings of the 7th ACM IKDD CoDS and 25th
COMAD 2020 Jan 5 (pp. 249-253).
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Smaranjit Ghose. Corn or Maize Leaf Disease Dataset. [szuusaulaii]

WiAETiLN https://www.kaggle.com/smaranjitehose/corn-or-maize-leaf-disease-dataset
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nsWauuwaaWesun1sUn1sdayaiefunusunuiedaauUssansam
n1sUfuRnuvesyraInsdindtinunsgauldvnan  drneuauidnisasann
THE DEVELOPMENT OF INFORMATION SERVICES PLATFORM WITH
CONVERSATIONAL AGENTS TO PROMOTE THE PERFORMANCE OF PERSONNEL
AFFILIATED FOR THE STAFF UNDER THE BUREAU OF PROFESSIONAL STANDARDS
IN THE SECRETARIAT OFFICE OF THE TEACHERS COUNCIL OF THAILAND
Yysnnsal ews, ghmn ASAaLNG woy dgyde Waudns

AT INAlUlal LAY ERANISNISANY AMSANYIAIARNS UMNINYI1AUNYATAERNS

Watcharaporn Vitheeyut, Sutithep Siripipattanakul and Sunchai Pattanasith
Education Communications and Technology Program, Faculty of Education

Kasetsart University

Abstract

The purposes of this research were to : 1) develop an Information Service
Platform with Conversational agents to promote The Performance of Personnel
Affiliated for the staff under the bureau of professional standards in The secretariat
office of the Teachers Council of Thailand. 2) study the results of Using an Information
Service Platform with Conversational agents to promote The Performance of Personnel
Affiliated for the staff under the bureau of professional standards in The secretariat
office of the Teachers Council of Thailand. 3) study The Performance of Personnel
Affiliated with the staff under the bureau of professional standards 4) study the
satisfaction of the users on using an Information Service Platform with Conversational
agents to promote The Performance of Personnel Affiliated for the staff under the
bureau of professional standards. The sample group in this research was the personnel
under the Bureau of Professional Standards. The Secretariat of the Teachers' Council
of Thailand consisted of 26 people with the purposive sampling method. The tools of
this research including of 1) Information Service Platform with Conversational agents.
2) Assessment Form of using Information Service Platform with Conversational agents

, 3) a semi-structured interview form, and 4) a satisfaction assessment form for
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Information Service Platform with Conversational agents. The statistics used to analyze
the data were mean and standard deviation.
The results revealed that: 1) The quality assessment of Information Service

Platform with Conversational agents found that the content quality was at a good level

(X =4.48,S.D. = 0.45) and the media quality was at a very good level (X =490,

S.D. = 0.17) 2) The overall of the using Information Service Platform with

Conversational agents results was at a very good level ( Y = 4.62,S.D. = 0.54) 3)
Results of the study of the performance efficiency of personnel under the Bureau of
Professional Standards The Secretariat of the Teachers Council of Thailand Through
the interviews, it was found that the Information Service Platform with Conversational
agents was able to answer questions that were relevant to the requirements and on
the point. The text typing function made it to possible for finding the answers quickly
and accurately, besides helping to provide more efficient information services. 4) The

overall satisfaction of the Personnel on using Information Service Platform with

Conversational agents was of the highest level (X = 4.64 , S.D. = 0.51)

Keywords: Information Service Platform, Conversational agents, The Performance

of Personnel Affiliated, The Staff under The Bureau of Professional Standards
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The Halal Qualified Product Searching System Using Image Processing

9350Wa aRAYAIAY JUAALAIE UINT UAXITIS YHUNSUNIA

Attapol Adulyasas, Abdulloh Baka and Jeerawoot Muninnoppamas

A IVEIANERSINALULAERATNITNYAT UNTINENREIAEEa1 SLNelllas Tminuzan
Faculty of Science Technology and Agriculture, Yala Rajabhat University, Yala
e-mail: attapol.a@yru.ac.th, abdulloh.b@yru.ac.th, jeerawoot.m@yru.ac.th

Abstract

Several food products in markets nowadays have a halal logo used as a sign to
guarantee their halal qualification. Unfortunately, some food products with a halal sign
are unauthentic and could confuse consumers. Therefore, having a verifying halal
certification system (VHCS) is essential. To have the right choice, consumers can review
the product’s information online. The VHCS developed allows consumers to search
product information by three methods: searching by image processing, searching by
barcode scanning, and searching by words. The performance of these searching means
has been evaluated in both the searching speed and the searching accuracy. The result
of the searching speed through the database with 1,000 records, from the fastest to
the slowest paces, is the searching by barcode scanning, searching by words, and
searching by image processing, with the average time consumed 3.37, 67, and 3,576
milliseconds, respectively. Furthermore, the accuracy to search information of the
searching means within the exact size of the database shows that using image
processing gives the highest performance with a 98.5% of accuracy rate, followed by
searching by words with a 97.8% of accuracy rate, and lastly, searching by barcode

with a 95.3% of accuracy rate.

Keywords: Halal Standard, Products Database, Barcode, Image Processing, Image

Searching
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unAnga
ludagUuiindndusiomisenararedmiigey lurissnatanuirdnisldns

Y a

g1a1a0g19kignAeted uaenss wavasisaudlaalinuguslaa AsussuunsIvaey

Y

annursana ﬁqﬁmmaﬁ’ﬂLf‘EJusiaQ’U‘%Iﬂm‘ﬁﬁ]zmmsamwaausﬁaaﬂaﬁﬁmmQﬂé’faqshmiaqmq
sauladlld sruunsiRaeuanuraIaaligniauTulisessuNTAUAUAIENITUTSEIIaNE
ANVDINANNUN NITAUAUMILUISLAN WALNNSAUAUAIEAIAU USEANSAlunIsduAuYad

szuugnuszidiuluaensdfe AuEy warAugnievesnanIsaudiu lnenan1susudu

Aa o v v v

AuanusInsdvaudeyang udeyanifisiviudeya 1,000 suidou wuinisduAudeds

= = <

aunuunslandanusigedn audiensduAusiemauy wasn1sEUAUAIEAIN ealinans

3.37 §ad3unil 67 TadIund uae 3,576 TadIuni muaiu uenanianugnaesvesdeya
| ad & vy = £% A % v & v

WuiIsnsAuAumeNTUsTINaRanMIANNgNABNNgnTeray 98.5 AuMeNTAUAY

memAuinnugnaesiosar 97.8 uarduAunlgulsiAnilanugneessesay 95.3
AEIARY : UINTTINIA, FINTOYANERNAQT], UISIAR, USeIANANIN, AUNININ

Ui

a o ¢ @ av Yo A a a o &
Na@]ﬂmsﬂaqﬂqiaqaqaL‘UuwC‘]@Qﬂ']ﬁ%QQQUUﬂ@ﬂqauq@aaqm (1daw) I@U‘V]'J"LUVNGU"I'J

9

Inewazyisisdszne uenaindomsenatadaduiivensulusiuanuazeingnaguanuase
waglasumnufisuuslaaainyaraniludnie asulaninyadieimsenatatunainlanid
wudldugadunnlausneuaniunisalnissruinvedlsalaianserisdagu wazdnng

AAN ek ligeRusiaiedluauien (a1 1)

2,043.2

2,000
1,860.8

1,651.1

1,500 - . . . . 1,465

1,299.9
1,153.5
1,023.5

1,000 908.1
805.8

Market value in billion U.S. dollars

715

500

0

2018 2019* 2020% 2021* 2022% 2023* 2024 2025% 2026 2027

AN 1 gadnsnannemsenatalansenined 2018 - 2027

i - (Statista, 2022)
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dwsuluusznalng Aufomnssnatadenmngludiudeg o danuvainuaefin
W AUAIINGUTZNOUNMTENAIMNTTUOIMNT AUAIAINFUTENOUNMTILINDLLATIUIANATY
(SME) &uAngUsenaunssenuaiaitou wagduaanduseme guilnaaiunsafniden
Foduiiiinmenanadeiuseddasanenssunisnatsdanuuiaszalne viensieraiadi
oenlagosAnslunnsUsein (@awdl 2) dvsundndusisnatanngUseneunisssay
afaseunalifinmaanaidunnanis 3ddnsaaanild ((mdl 2 (1) iWeuandliiiuilae

lonsu viveuwsdusiduslnadendeduienaiadinanuianAuay

HW0.ANNIIHNTNABAMNUYIUszNAlng

(n) () (A) )

A7 2 SnwazaTgnatatulssnaag 9 (n) Usswalng (v) Ussmauadide

(P) Usewnaduladide way (1) 17k

a ¥

ogslsAmuanuideduvasfuslaalunadendodudieaalasedoifivsaain
ns1ganauuindnsusiealdifivme esnnuinlusininisuaninsignatauuaain
Audedsfiangranevesads viefinisnszhiinnevdsldfueugn fasenmasnianld
WS s susassnatari U UlsRve Rz nssINSNaNddauLAsU ST A agseLles
(The Central Islamic of Thailand, 2022)

T n1aanan Wamneu3sedae nisiauissuunsIadeuanIuzenana
(Verifying Halal Certification System : VHCS) é’m%’mguﬁmLﬁaé’umsﬁayjawémﬁmeﬁ LU
A0ULURINTTTUTBIEIANA HBaNNITIUTEY TEELAINITIUTEY kardIulsENaue s lay
NsAUMIA3ENsUsEINaNaNMKARS e YananiauiselauaninanisiisuLiioy
UszAns nmmsaumseunslan wazdumsisrdu Jadumadenlunishumaesszuy
ierfinanuazmnuagly UssavsamAansananassnsdie anands uazanugndesly

nsAumdeya AsgasiBuaselull

UIZAIAN15IY
1. WD9NLUULAZNAIUNTZUUAUMNANA LD SINaNa

2. WalSeuisuUseans A nIsnsAUINAR S
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FW/Atun15Ie
1. NIDULUIARNITINE

sruuAuMIdeyandnineiomsanatagnivauinieldssuunsivaeuaniug
g1a1a (Verifying Halal Certification System : VHCS) L 83835un15ldauves uilaad
AO9N130TIAVANIUEENA1aveNART U Tne ulanaiusaldaussuuntugUnal
LAABUNNUIN1IT0INIINITAUMINIUNITUTEUIONANIN AITAUAUUISLAR LAZAISANNAIAU
& dy a o [ = a a av Y o dy a <
NHN1939891N15ANIUTEENT ANV I8 LA AN TULAENANTUIINAIUEY (speed)

wazANgNABY (accuracy) TunisAumveyaiisenis daandlilunimi 3

effect

Barcode

@

Processing I

Al 3 AFOURIANNNTITERUUSEATE A NS W EITEUY
2. /MIaiiunsivy

FBNseiiunsITeUsENeUMY 2 dIufe

1) A1SWRAIUISEUU VHCS 2835 Extreme Programming (XP) Usgnaun 28
NSTUIUNITMNUAANNABINITUDITLUY 88NLUUTEUUANANNABINT WNUITEUU VIAdaU
seuu deeuiuauluusiazawligld SuamuRniiuandld uasinduniaunszuuesng
soly §enszurunsNuUISTUULUY XP agaelin [auszuy dlenialdauszuuegis
olllownaenszeziaInswaw

2) MsUsEiiuUsEANS A neIsTULUSENaUAly MsinAnuslunsAum way
mmgﬂﬁawaﬁaaﬂaﬁﬁuwu WelSouiluuseningddsnsduie msfusensUszaiana
A AISAUAILNTALALUUIS AR Lazn1sAUAIEAIAY tnansiseuiisulseansanldnan

anAnsIUUIUTENBUIY Segay ALRRY wazALdguuuIInTEIU
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a o v
NUANEITD9
1. Halal E-Codes Application (BillionBees, 2020) L uaundLaty usn15Taya
A0ULF1A1aY09dWUTENBUBINSHISEUU E-number aduavsialsedrvesdiulsenau
\ a v & a YR a Y] A vy ' o &
gnswiazylanseiudunmspuiediuiilan Tnednisdavuiavgiieliaumidny viadl
[ ] 1 1 [~ & ) ]
ASARBYNAD UL YIAIUUSENBUDIMISHARLS18NISHULTY 4 @n1uzAe Halal (F181u
“g1818”, AINUNUY “au‘:ﬁ’a ”), Haram (A1814 “Nesau”, A1UNL1E “Aa9uy”),

Mashbooh (Ag1u “duyg”, Anumung “asde”) wag Unknow (linsi)

=

2. Halal Haram Mushbooh (Insanyya Apps, 2021) Lﬁu%‘ﬂuﬁﬂﬂmmwme%’auﬁ

(%
aa v 1

E-number w%’amzqamuammamaadaumaummsﬁ?u Aeivhliueundnduidsnvasis
A ANUANNNTOLUNNSAUMEIUUTENBUBIMITIANIEAITIIN1TUSEUIANANINIINNE B9
s deeludausnanaInmiudIuUsenauaIMISUNNARA I LYY AUMEINUsENaUY
2115 E175 5¥UUIWT9I1 Halal

3. Scan Halal (Ummah Labs & Co., 2020) waUnaLAagu Scan Halal V19 uIT aU
seUUUFURANS Android uag 10S wandausigndamsany it eliaunsadumlaine Tae
NARSTNAD U 3 S¥AUAR 81818 (Good), tesau (Avoid) way &gy (Doubtful) sheaviden
YowsagEAuALanIaYadIuUTENOUYDINAR U yonaniiweunaaduddidouusi
dmsuinandmsudiulszneuamImnaden (Alternative) Fududuusznousmmauny
ddszneuitliisnaa Tnefldaunsaynsaudusenisaunusiauyis (Barcode) LiteAum

[

Uoyanansiumn

ITUUNTIEDUENIUSTNAE

n1sAumYeyandnsdusisnataluszuunsivgeuaniuzaiala (Verifying Halal

[

Certification System : VHCS) gnWalu19 Ul 99995 U5 UWUUNITAURIN NaInnaneas ag

Y Y

seanBendaoluil
1. lassadegudeyas
Tassadregrudoyaunsdiu (1mdl 4) uansfennuduiugseninsnssudniasi
(Products) kan13198UUTEN0UBMT (Ingredients) lagn1andndueiUsenaunietaya
dAyUIUDNIdnIUrg1aa (H_Status)ﬁaﬂizﬂauﬁwamuz Halal (8usi#), Haram

v

(#9%13), Mashbooh (a988) waz Unknow (lainsu) geusildnsiananadaduleiaesdns

Y 9

Tudsemenazsinslseinagnseylilunisng Issuers uenanisenisaiudsenaveImsnsed
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Nedn1ug1a18uen I luA1919 Ingredients FIFURUSAUAIII9 Products A28A15194% 0

AUALIUS Pro_Ing telulamnuduiusiuwuy many-to-many

Products Pro_Ing Ingredients

Product_ID q Product_ID Ing_ID

Product_ Name Ing_ID = E-number

’FK Halal_ID Ing_Name

Halal_Status

H_Expired_Date Halal_ID

Halal_ID

| T Issuer_ID

H_Status

Product_Image Description

Image_Descriptor Issuers

Barcode Issuer_ID

Issuer_Detail

AWl 4 prwidistusgiudoya (E-R diagram)
2. Alweundindudunindnsioe

S8y VHCS gneanwuuligldanunsadumndndusilaazain mensauninig
Mfu Aumdeunslén (@ami 5 (1) Taemsuasnmaieunslaalmdusiavesnansias
#8738 PyZbar API ileldfssiaildduvndoyandnsasilasfinnsanlu Barcode attribute o3
#1579 Products (@a il 4) uazgldannsafumdeyasenin lngdonmeadadusiniingg
Yosduf fanmd 5 (v) Wsliszuy VACS Ussananannlildsunmis (key points) way
Fnwaziau (descriptors) vaan1wii eldlunisdumdeyandndusiaing udeya lagld

Image Descriptor attribute Tus1319 Products (@mwﬁ 4)

HALAL INGREDIENTS —

anddv

=
(n) (¥)

d' < a v Y £ v ¥ v v [
AINN 5 L?ULL@UWﬁLﬂ‘UHﬂuW]‘UE]{JJa (N) AURIABUISLAR (2) ﬂummagﬂmw

3. MIAUMINARAUNMIENITUTLLIAHAN TN
nsUsearanan nkdnduiilugeamnedrnsauazanunduslaalunsAum

Joya lngguilnAaunsaaiesuninaaInvemaningiuasdin1sAum seuu VHCS 989113
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USzanakan e AU A U INEN N IlNdLAEIgAIINgUToYa UAzUARINATIEAZIBYN

vosmansaTiuliuslnaegeinene

Algorithm: VHCS

Input: Img; : a queried image from user,
(kj,Dj) € P : a set of key points and descriptors of
an original product image j from the feature set

P stored in the database

Output: Img, : a selected image

(n) AUENUMzIAUATIIUMANEAIUNALY L resizelimg,)

Tunmdnuazieaiu Z gayscalelfmgy)

3: (k; D;) € ORB detect(Img;)
4 for ¥D, €P do
5: match(j) = BruteForce. knnMatch(D; v, Dj,Vm) ;

S wheren, m = {0, 1, 2, .... 499}

%lzcﬁ;m?\{;'; s : sorted(match(i))

oy : T: If distance(match(j)) <
- .l : distance(goodMatch(s))

goodMatch(s) € match(j)

[

(v) paudnuasAunsaiunulitdesly 9 end for
10: Imgg € IMG(s) €Q
11: return Imgg

AMNAdaInatgRnanu

AT 6 Han131 Image Matching

VHCS Algorithm uanstuseudsmsuszinanammiiodumdoyandndos ée
7§ Brute Force Matching (BFM) Imal4 Oriented FAST and Rotated BRIEF (ORB) 1unns
iAsgimiunis (key points) wazaadnuwazlaniau (descriptors) vasnm yadeyad
thidrgmsuszinanatseneuse amanendndusindosn1sfumangld (mg,) uazienves
Toyarumis () wazaudnuazlaniau (o) Y83 (img)) lugrudeyadalsainnis
USE1nanan MNanS e uaty wasNadwsiils AonMNan S euaTURAUNY Img,

ANHARS U TR DINIIAUNT Iy éfaqgﬂ‘d%’mw{aﬁmé’u NTUTIIATIEEM
Fumis uazamudnuslanay (4, 0) Taeld ORB Tumsuszanana (Ussviadl 3) Taetuusn

MINITAUNIALNUIE1AEY (key points) Aa835 FAST (Features from Accelerated and

Ao o

Segments Test) F9AuMAlAALAUUIINAI 9 AT 6 uansliiud s siid Ay
AFIVIALAVUNIN TUNABIADNITUIAIVIT SN WU AALAUIDILAAZAILAUIAI875 BRIEF

(Binary Robust Independent Elementary) Lﬁ@ﬁ%”]ﬂﬁ’;ﬁﬂ%ﬂmé’ﬂwmﬂmLﬂ'u (descriptor)
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WSunialuuisianmes (binary feature vector) 1ng ORB @514 descriptors 9711471 500

AwnLd (default) wrazsiwruadluusnnwasuuin 32 lud fassg1auyy

[ 2, 205, 2, 158, 148, 131, 174, 231, 22, 0, 90, 2, 96, 234, 49, 64, 121, 42, 19, 129, 98,
152, 0, 255, 32, 38, 142, 136, 20, 88, 48, 136 ]

ALNUALAL ANANYUELARAAUYDININARBINITAUNT (K, D) QNUINFB UL
(matching) fuAudNYElaAWLYBIN KGR STIAUATY (K, D;) Tuguteya lnelddunay
7% k-nearest neighbours algorithm (k-NN) (U357l 5) waawshlarea1szaeng (distance)
FIUDIAURTIAUNTOAA8AUTDI NWIAALAY (descriptor) IneA1szaEnetA1tos U
UBNENANNARIEAUYDIFTULNUITUVUNINAEDS 2INUUTIVIINITTNAIAUTEEEN9INToY
Tumunnaesisazaunis nmsisuiisuanvaglaanuvssninazaiiduluiaznimndlu

¥ el = % d‘ 0O W a v I A v 1

Futeya Mnransseuiisuiuaminaeiansandagdu (img) nuiddnvaslaniau
A5t UUINNTIAINA UNU T 988 TU goodMateh(s) T sununindagvuliludiden
goodMatch(s) NANGANNY (UTTVAT 6 - 8) LioN1TNA1SU descriptor () sndudall oy

v A o = a N A aa
Dy P (USSVAT 5-8) aunseiduan nanisiieuidesdadunad dvgausinglu
goodMatch(s) Wa¥LTUNTRYANIN Img, GRUNTUIINGIUTOYA wansluiwne tdlalufian

(USS9I® 9 — 10)

NaN15IBUaTaRUTIENa
1. wamsussilludsgandamnisyinussuy

nsinUseliunauseansninvesseuy VHCS datumyianalulssdnsnainnis
Aumdayadngudeyaluanimlndifisansldnuas lnevihnsUSeuiiguisnsaumdeya
shensUsznananwiunsAummeAy (@endansuse) uazuisldn Tnsfiindeusivng
iswgm%yjaﬁﬁumaﬂizmawaﬂmq Intel i7 &qygIuuniini 1.8 GHz nulwANa1 8 GB
s2UUUUANS Windows 10 an1iinenssy 64 bits F9flUsunsa XAMPP 1iefdu 3.2.4
winliuinsszuugudeya Taoil database engine Wuwiia InnoDB waziA3asilerld 1y
au§lnlugy iPhone 13 Pro iasa13d1 RAM wuna 6GB wevidlasinestu 15.6.1 e
sthiidumdeyalnsvindeyaddu nwunsldn vieamrdnsuridignisdum Tnefandos
wideuazgnineidensedatuneliiaiedeviesiufeiuddifivsasnios

Tums¥auszansaimnserhensiuau 1,000 afdluusazgavasnista Tasgans
nagouutadu 8 9a iindunusiuaussdeudoyafie 25, 50, 75, 100, 250, 500, 750 ua

1,000 szidou Inedglidugmaaeudiuig 138 au uiavaunaaeunsidnuieisamaune
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Yo MNUITLAR Laznmkdniuel lagvignlussazuuudiuiudssann 7 ase lnewdsu
Tayadniindynasadu fuidennulvidvsetiesnmla Nillonsumndniueiauld e
nsnegeugnUufiniioAwILmAmMNEdffIswasBenmolUl

[ a

1) ﬂ??ﬂL%ﬁiUﬂ?iﬁu‘Iﬂ%@Mﬁ TRNLIAASUAINITAUNIAUNTENILEAINAANG

Y

v

waSvauysal lngludusiunainisiaiddu wsenmsaenm nauszdnsaimannusalunis

AuMtayauandlunisned 1

o a a < 1% ¥
M137°91 1 ‘Ui%ﬁﬂﬁﬂ'ﬁ/\lﬂ’ﬂllLi'JSLUﬂ'ﬁﬂ‘HMTUE]J;IJﬁ

sz nanadslunmsfunudazuuy @iad3unf)
(records) %o S.D. U1slan S.D. Uszuna S.D.
AN
25 10.95 3.18 0.24 0.07 75.23 21.82
50 14.17 4.25 0.77 0.23 119.10 35.73
75 21.63 6.49 1.03 0.31 182.53 54.76
100 29.90 9.27 1.24 0.38 337.30 104.56
250 37.73 11.70 1.95 0.60 775.34 240.36
500 43.23 13.40 2.37 0.73 1,537.30 476.56
750 54.32 17.38 3.04 0.97 2,206.07 705.94
1000 67.00 23.45 3.37 1.18 3,576.25 | 1,251.69

a a a 1Y Y aaa o U su a
NAN5197 1 Usgansanlumsdumdeyaluynisiauduiusivusunm

szidgudeyalugruteyalududu (selowdiniu IWnadumuiudu) o vugnidiuiy

¥ v a a a

Toya 1,000 suidou lngd1dun 1 BAummeusiantianusiaiosyn 3.37 1ad3ui 7

v vy oA a o

oAl ° aa v J Y & a aa a A
ANV UUNANIZTU 1.18 810U 2 I5AURINY %@Na@]ﬂmsﬁlﬂﬂﬁqﬂilﬁj 67 1ARIUIN NAN

¥ aa ¥ ¥

Lﬂﬁ]ﬂLUUiﬂ’]@ii’]u 23.45 LaZa1AUAANIY I5N1TAUNIAIENITUIZUIANANIN mmﬁ’uaﬁa

q

€

[

3.57 3w Andeauunnnsgiu 1.25 il Mellvunavessuiivunnlaeiady 512 x 512 Winiwa
2) AnuwsiuglumsAumndeya

n13inUszansnmanuiuglunsAunideyaredsyuuiansinINad

[ ¥ = ¥ a

gNADIVBINARNSLUNITAUNT HaaNSNFBIIneTianIsAunandailuguteyalagndes

Y

(true positive) kagn1swislinudeyailadeyafidunilidogluszuy (true negative) lng

Y Y

Toyadnduieduiudunuunasiusznininqudeyaniieglugudeyauazhifilugiudeya

Y
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Uszansnmanuusiudvesszuuialagnstu 1 azuuuilonadnsvesnisfumignaes wa
mMeUszdiunnumiuglunsfundeyauandunsei 2
nnamsUszidumausiudilunsed 2 waduuiinassdeuteyaly
F1udeyadnuiu 8 ¥a Ae 25, 50, 100, 125, 200, 250, 500 kay 1,000 seilyu Naasuynay
1,000 a¥s Tnsazuuumuisiuguiusnuassiinadnsgnios nuinisUssuananmmii
UsI9TeURImARS AN NARsTorarAldTegfl 98.50 FegeniniBnslddAu uay
FBsldunslan daflinmnugneseyiiiesaziade 97.8 uay 9530 mudu Wefiarsand
deavunnsgiuasiuldiinismaaesis 3 guuuulidianugniedndidsstu Tneen

v oA

Uauunnsguueisyseutanann 10.20 3AAuTe 10.43 wayizuislan 15.87

A15197 2 AnuuduglunsAumdeya

31UUsELUYY (records) AULUEN
oh) u1slan Uszurann
25 989 978 995
50 986 971 993
75 983 964 993
100 983 947 990
250 977 951 978
500 975 948 992
750 978 937 969
1000 953 928 970
\nde 978 953 985
YauasAaie 97.8 95.3 98.5
\Jeaiuunnsgu (S.0.) 10.43 15.87 10.20

2. 8AUsIENa
JTUUANTIFDUADIULENA18 (The Verifying Halal Certification System : VHCS)
maqwamﬁm%mmiﬁié’gﬂﬁwuﬁuﬁ/ AuMTIATEindssnsvesiisddedludiusiig 4
waglis Extreme Programming (XP) lunswaiunssuy Imaﬂﬁm%’mﬁiamaﬁ NAFDU Ly
Tanuidlunsfaunssuuegadeiiles Wilelvldszuunsmmaiudeanisuiniian dude

NAFUNNEANISUTELEUY wusnasalud
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AaRumiemsUssananidenlddunenisuuy Brute Force Matching (BFM)
warl435 Oriented FAST and Rotated BRIEF (ORB) #5393 Udnwauziaugesn1n dafiany
Futdouveaiatlunisuszaiana (time complexity) 1u 0(Tg - N2) Tnefi 7, Aovialunis
AUIUTTEEVIVOLAAZYA kay N Aasruiudnvaziuiinu (.Cheng, C.leng, JWu,
H.Cui, & H.Lu, 2014) i ofiansanansnedl 1 azwiuldiinarildlunisdumdeyanind
wualtiundu Fufinainsuiavesgunin wazdiulugunmidesdumlugiudona ain
518933 (AJakubovic & J.Velagic, 2018) nuitnsUszranin ORB 1uISmsTiiaignis
il uazlsInInIBnsUseInaran mBuy Scale Invariant Feature Transform (SIFT) #3e
75 Speed Up Robust Feature (SURF) (E.Karami, S.Prasad, & M.Shehata, 2015) dlefasan
Anuusiuglumsnedl 2 w1 ORB ianuwiudigegalunisdumdeyaldgniesieiesay

98.5 H4LI11AINNANNITANITATIINIAMIUAA WA UL SR (matching rate) LWBIUTEU0

¥ X
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The Devlopment of Educational Technology and Communications Faculty of
Technical Education, Rajamangala University

of Technology Thanyaburi, Digital year book via metaverse technology

3Rl NASIEIINA, WINTTY FUNTAT, UQUA NI Uag WYF BunlR

ANIEATANANSERAYNTIN UInendumalulagsvuenasyys

Thidarat Kulnattarawong, Nawaphas Chankham, Naruemon Thepnuan
and Mahachart Inthachot
Faculty of Technical Education, Rajamangala University

of Technology Thanyaburi

Abstract

The objectives of this study were to 1) develop of Educational Technology and
Communications Faculty of Technical Education, Rajamangala University of
Technology Thanyaburi digital year book via metaverse technology and 2) study
satisfaction of the alumni who used with Educational Technology and Communications
Faculty of Technical Education, Rajamangala University of Technology Thanyaburi
digital year book via metaverse technology. The sample group were 316 alumni at
Rajamangala University of Technology Thanyaburi by simple random sampling. The research
instruments included Educational Technology and Communications Faculty of
Technical Education, Rajamangala University of Technology Thanyaburi digital year
book via metaverse technology, assessment of content quality and media quality and
questionnaire for satisfactions. The results revealed that 1) the evaluation of content quality
of the Educational Technology and Communications digital year book via metaverse
technology by the experts were totally appropriate at the excellent level (X =3.73,SD. =
0.23) and the evaluation of media quality of the Educational Technology and

Communications digital year book via metaverse technology by the experts at the
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excellent level (Xz 3.80, S.D. = 0.23) and 2) the alumni's satisfaction of Educational

Technology and Communications digital year book via metaverse technology was at

the most satisfaction (Xz 3.86, S.D. = 0.36)

Keywords: Digital Book, Metaverse Technology, Year Book
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The Application of Information Technology to Enhance
the Distribution Channels of Hand-Woven Fabric of Ban Dong | Doi,
Pad Sub-District, Kham Ta Kla District, Sakon Nakhon Province
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Abstract

The objectives of this study were 1) to study the situation and the need for
information technology and 2) to develop a model and transit a usage of information
technology to increase distribution channels for hand-woven fabric entrepreneurs, Ban
Dong | Doi, Sakon Nakhon Province. The sample was 50 members by using purposive
sampling. The focus group and the questionnaire were used to collect data. The data
analysis techniques were frequency, percentage, mean, and standard deviation.

The results were as follows: 1) The distribution channel of hand-woven fabric,
at present, was set up a booth that organized by government agencies. The overall of
knowledge of technology usage for business was at the lowest level. The demand for
technology to be used in business as a whole was at the highest level. 2) The
application of information technology to increase distribution channels for Ban Dong E
Doi handwoven was Facebook Page. However, the members should learn more about

the usage of function on it to make the efficiency distribution channel.

Keywords: Hand-Woven Fabrics, Distribution Channels, Facebook Page, Technology
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The Development of Business Intelligence System to support Large Scale

Farming systems of rice farmers in the upper northern region
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Abstract

This research aims to develop an intelligent business system that supports
decision-making in large-scale agricultural systems, focusing on rice farmers in the
upper northern region of Thailand. The system is designed to assist stakeholders,
particularly agricultural extension officers, in promoting large-scale farming. It is
implemented as a web application using online analytical processing techniques. The
system incorporates data extraction, transformation, and storage in a database,
enabling the presentation of information through dashboards and advanced data
visualization using data cubes. Key data points, such as market prices, yields,
production costs, harvesting techniques, production factors, cultivation techniques,
community resources, and local weather conditions, are utilized to facilitate rapid
and efficient decision-making. The research has made a satisfaction assessment of
the system used by using the statistical methods by Likert Rating Scale. The
questionnaire was collected from 5 farmers, 6 agricultural officers and scholars, 15
computer system experts, 29 student of Bachelor of Science (Agriculture) and 25

general users. User satisfaction was evaluated using statistical methods based on
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feedback from 80 representative users, and the results indicated a high level of
satisfaction. shows that The development of business Intelligence System to support
Large Scale Farming systems of rice farmers in the upper northern region can support
the decision making of farm officials effectivel.

Keywords: Data Warehouse, Business Intelligence, the Large Agricultural Land Plot,

Rice, Farm Plants
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AuNMYRsTEYAINSEULILAUSLANSTY wazAmLAR SR ssEUUIMAlulaB ALYy
szvunuFumssaziuy Wudu  Tesweluladddyililunsiamdeyavesnussuy

a

53571999258y 139091 ETL (Extract, Transform, Load) wag EAl (Enterprise Application
Integration) Ingfiauanansnfiddnyie nisiadeyaanunasteyadunis vinnsudasteya
feglugunuuiiviarnvans wazirfeyaitrgszuudaifudely

2) daudniutoya

=

walulaguanludiuvesnisdaiiudeyadiniviussuugsiedaases fe
pdstoxa (Data Warehouse) dafogudoyavuelug Mfvnunuteyaliludnvuedie
san1siiteyaluldlunisaduayunisdndula Useneulude 1.n1sdaiudeyawuy
Subject-oriented luadtdayaszdaiutayaniy "Sos" fezldlunisdndula 2.015ma1u
foyaanvaneunas (integrate) ilosandesnsmevausinisinduls 3 mafuteyalusin
oo Tu bW azifudeyauuuiiFenn time-variant WileUseloviflunsiinsevinudliuly
ofin waz 4.msiiudeyaiiinsidsuulandnten Wisliasvieuanmannuduassluiagiu

3) dnszvidoya

v 1 a

waIndnmuardninudeyauds ssdusznevddydndiuresussuugsidenes
fio amannsalunmsiinneidena Ssdeidunsiiuaulviudeyaidnuaziiusus
wld nefifngUszasdifiofvonansvdrdguostoyamdiiu uazadresteasufisunly
Uszlewidle wmaluladfilumsiinsegiuaziiinaualiiudoya 1éuA Analytical functions
yesszuUinnisgiudeya n13a¥1s Custom function vuedesilal3endudeyauuy ad-hoc
w38 worksheet functions uu Excel sy

4) drudnauateya
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duriauetaya (presentation layer) viiodufnseafiuyld (user interface)
\HussAuszneuiviwming lasnsuvasteyalviegluguuuuiigléamnsadilaldie afs
sunosuarardilolv q WiAetu waedanislineudugld Tnontssumdaduiuly
spyeigldmaagdeya
5) dhuysganuanu
psfUsznaudmdvhmihiivszaruy itodeulosnisyauresudazdaudn
feftu shlideyaiRanisiadoulmeiaauinuluduiifosiidunududuusnouluisny
TudIURINTLANINE
asdfnenssuazaiulszneuvesszuugsnasanies (Architecture and Business
Intelligence System Components)
Business Intelligence 1Junisuaunausznitvan1inenssuuasinalulad
goAuad andnenssuves Business Intelligence Ussnausnedsseluil
\3osdle: adsteyauas data marts, ETL (Won, ulas, Inan), :18911uaY
isesilodunasediiouansdeyaunvuaia OLAP (MTitrsizsisaulatinisuszanana) 4n

ToYaN1THIUADURALTLUUNITUINADY (Dumitrita, 2011)

Operational
data
OLTP Unit \ )
Data Cleaning and
— Integration E— Data —* | Reporting
/’ Warehouse Tool
—_

MNN 1 Architecture And Components Of A Business Intelligence System , online :
http://jisom.rau.ro/Jisom_pdf/JISOMVol5Nol.pdf#page=175 (177), 191049 24

N.f. 2566

N52UUNTTIUNN5IAYIN Business Intelligence
nszuluni1slun1sdny Business Intelligence (SudUANITAINUA
unasdeya (Data Sources) azthuningadadoya Insunasdoyaausaudseanldiiy 2
Uszian Asuvasdoyanigly (ntemal Data Sources) waghnastayanigusn (External

Data Sources) wyiaadayaniglu laundeyan1saiiiuau (Operation Transaction) Taya
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afin (Legacy Data) \udu unasdayanisuen liun doyaadfnanitusiie 9 doyaves

1ASINTANTAUNADUY 9 UNIATIERATUNAUTRVINTH 9 Felunisimuauvasdoya
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adadaya (Data warehouse) 1undn Fanisesnwuuaddeyaiiogiieiu 3 wuu wWu

ARAUBYALUY Star Schema %38 Multidimensional Schema Ad4¥ayauluy Relational
1 a 19-/ v Y

Schema uwag Snowflake Schema @41l Business Intelligence d@ulngazfivaldadstoua

v Y

WU Star Schema \Ju grudeya (il WHeshnuadni, 2560)

wwssdaya(Data Sources) AAsdaya(Data szuusshadaaTus £l (End Users)
el

- “'*“d"““f'm““
= =, T
- dayaRunined

Warehouse) (Business Intelligence)

mEa ﬁ’ﬁi«lﬁ LATETTIT F'ﬁq“ﬁﬂ HALNEFFRAINT

Reportting Analytical Applications
Database

Data HKnowicdge
AW 2 nseuLNARSEUUSIRRsaniesfleatiuayusrUuInRsuLUad v sl Yms NS
AugnUmluwnniamilonauuu 90 http://dspace.spu.ac.th/handle/123456789/5124
(24) , W89 24 n.A. 2566

3.3 ideiigados

NnMsAaTIzEnsnzUgndluasi 1 Tulnsmngugnund 2557/2558 wagd
2558/2559 ﬁﬁuﬁmimwﬂgﬂamm Ienanansananas uazviliinandnadesiolsfianas /i
Tissiiuleveusulasaienmisndndnn lugduuy “uudading” Tgidunisandununisugn
Hiunandniazgannd dnnsaienonesdanudiiunsnda msuimsinnisadnuaz
mMsnan Sufsatuayunisnaununmantardedefidniu duadulrgusuuinsdnns
futes BeaonadosiuuuiAnues E153a WAIING wag Alautd waedu (2554) lsoSuredn
53iadan3ny (Business Intelligence) Ao szuuvdonguaovduaifignimundumdmiudy
inesiiolunsiinged YeyaildiAusiusuliluadstoya (Data Warehouse) Liteatiuayu

6

ANTINILNY miéfﬂﬁuk]LLazmsU%mimusuaq;ﬁU%mi H1UNNSUSEINaNaeau bt lalmse
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Q0

(Online Analytical Processing) ¥l#84ANIAINITAAINNITUNYINTAIAINADINITVDS

o |

Auslnalaegegnaes ulug duwaliuseansnmnisviauvesesAnsiiugadu

a a

nMsAnwINUITenneIteslunisuigsiadaasuslulddmsunisandulaluauy
anuEAe 9 19U AN ANATaY)INg wag 10U Juku (2562) Nlawmulseuussia
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a o a
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Wealval wagdnsil A3dnan (2561) lan1siaunedsdeyanaunaumiean1Unenssunian
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a

Table) uagm15198# (Dimension Table) ielWarusadiasizndeyaluiifsing q loegs

¥ =

agan (Per Westerlund, 2008) waginsasilendunfenlunisadrendadoua A 1UswAsY

Y

Lulaswensieafueaidsiies (Microsoft SQL Server) 2017 Fudulusunsufifiuszdnsnm
lun1susmsdnnisteyags Inedl SQL Server Integration Service (SSIS) yiuiin#l ETL Lite
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Analysis Service (SSAS) HuaztUayadnAfItayanlatluasanuudnasinsinse Javin
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4. F/AUUNITIY
4.1 wiasdan1s3de

1) szuvativayunmsanduladmsiussuuinuasuudadvgvesnunsnsiigndnlu
WANIALTLDRBUUY

2) wuulsziumnufianels Wunslirsuuuiieoussiiussiuanuiianelalunisle

MUNNTIAVDIAATN (Likert Rating Scale) (Yeyy Asazo1n, 2556)

4.2 ngudmaneiviinising
nauidnefinsanem e
fhetnadeyaanninunsng $1uam 5 au Wvihiuazindsnsineas S1uau
6 Au lufluilidmuisniamionsuuu filsrvigdussuuaeufinned $1uau 15 ay

nAnwmdnansials angndanssumsinuns uninendeuld 91w 29 Au uay §ldau

MU 911U 25 AN SIUNIAU 80 AU

4.3 Fupounsdiiiunside

1) drsradeyaidowiu lnenmsmilym Tema W wasdrsaaudesnisves
naudmnedoruiluiiuiidhmneamemieneuuu fo fwiadese wasdmiangien
waznguyanaiiieadedunisindulaiienunumsldii wssnu Guah deyaduning
wartladonisanvesaiatounuasns nsAnvideyaiiugiufestn msdisateyasin
uwdstayarne 4 Ussanunsteyadosulugiuteya fo andunuiedieun 400 1
nieuantuiinseazdondeyanslififu ussu Uhinuh deyafuning wasriladoniawan
YDIATITOUNTYATNS

2) ¥1nFATIEY BnuUUTEUU uTeya szuuadadoya Insundsesteyad
aeensiiunldnuaziludeyaseduljuifinis (Operational Database) gndauiveglu
luilaswersieaueaidinines 2017 Jeyamarilazsiiunsruauns ETL u§raggninifiulu

ﬂé’ﬁ@;ﬂa (Data Warehouse)
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Bauinm | Fw@nw/ [wlas ) )
Vb)) Suy Ans(un

HER sans Fudu | wioe uaA ()

aaaaa
20,700 o 500 o 385,992

308, 2492, dhua

nnnnn
142 7.500 49,150 260,650 o 170.300

i
Lyt yea 747 33,000 111,350 48,750 1,700 114,330
H_J\J: |H 313 48.000 600 44,950 16,300 95.050
57 14,400 1.300 750 o sacos
i 682 126,900 9,025 2,100 o 24,785
Hn 1| e 33,781 4,114,354 | 4199 669,900 | 192,350 | 613,810 82,100 | 903,802
v = ———
< ra—
ANTIARNFITTWUN

Latial
Adu@n)

1,000,695 A1 8,187,366 -~
553,887 A1 6,367,117 g

80,112.50 o

2.977.00 [

321,590 Alaniu 3.442,710

285,060 Alaniu 2,035,547 s e = u 1.010.50 o

96) Asdia
-® uu, ¥
@i b X
oo, @l masIu 895,710 25,327,421 = - - Ay -
* x T || it iniiiaiioiiiiin 86.077.75| 144936

siunuilaanisuaa SIUMUGATURTIIIU

fTadanisude  |[sans duIu | wdda | yadd ()

= Hunaunis (A | UAIEI s SIUAT suA | AT
wdeiug wa1d2 8 nAszaau 5,200 HER u/Su) | usevuad» |[usseu :'m :uu(:n'n aa'u'](j.nw
Ludeius Az Wil 7 Aszaau 3,890 Gaw1@wwm | Fre@n/ [ 1e3as
Ludaun A witd 25 dAlandau o i) Tu) zn‘rﬂin

Ay watlE2 140 Aszaau 69,670
T =+
Aul10 105 dAlaniu 2,100 mn%nﬂj

dnen 335 15.000 ﬂz,zso 31.550 1,100 114.330

15 220 | nivanu 139.870 zaa" 163 24,300 600 32,000 1,100 95,050

u nu1s 735 Alaniu 13,879 twneaan o 2200 1,900 o % 2a 005
Ludeius nu20 100 dAlansu 2,400 imj;nnuuru‘l'l s17 93.600 5025 1.300 24,285
Ludaiun nu47 14 nssaau 6,700 | ‘AHIATIV ]
sazan 27.789 3.506,804 489.900 | 160,400 mm

NasauLLIu ﬂﬁiﬂﬁﬂi‘s“uﬂ
Wusgaina Funu wiing » Waulumistwny | Aéowsu uusaiitu | Wuddan(ls- el ]
~ = ey
= p Uan 2 - AGu@uMN

nue6 889,850 flan3u 6,901,139 = - ¢ )
nu1s 289,050 Alaniu 3,021,685 WAfuvasauias uanuanalsyvu  aszid 80,066.50 o
I3 AUULET105 262,300 Alansu 2,646,520 Afuvasaulas uanuuarailszniu - didiag 2,975.00 o
duilhaadt 285,060 flan3u 2,035,547 WAfunasauay Tuwanalszniu ziailszniu 960.00 o

mazIu 2.460,738 19.899.573

AT 9 KARINITIATIBNAUYL/NANDURNULAZNITINATINUN YBUNEATNIIIVINTEITIE/ N

Mnamil 9 hlsimsudeyaifeafudunuiladonisuanvesnunsnsludmindeee
Usgnaumetladesng 9 o7t mé‘mﬁuﬁ:ﬁiﬁﬂuﬂmwwﬂqﬂsﬁn ( n widle, Nv10, NY15 9 ),
Athiudemds, duganiios wazdoiaiivhgefia Hudu Syadisiu 3,506,804 v dau
Funuiunssny Fesgnaudeduneunisudeludiusing 4 wu mamend, mafuden,
n1stade wsonsawudaiievis Wusu danlddresumwindy 1,932,464 v fangfinu

Wiy 139,916 v Fuduyaabinansuunulunisudasiuwiiu 19,899,573 um

5.2 wan1suszivanunanalavesgldnussuuatduayunisinduladmiussuuinensun
wdaslugjvaanensnsfuandilulaniamilanauuy

va

fiTelihnisussifiuienauiiswslaveslififisesruvatuayunisdnduls
dmsussuuinuasuwladngresnuasnsiigndnluenniawmiiensuuuuuivled a1n
Alduin1sAiedsnisnieada Inglduuvasuaiuiusiusiudeyaaininunsns 914U 5 Ay
rshiuaginirinisinens S 6 Ay filsamgiussuuaoninmes S 15 Ay
Unfnymanansials augndnnssunsinens uninendeudld 910 29 Ay way §ldau
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=

A13197 3 wansimuafvesUseliuiddenisldauiviedssvvatuayunisdndula

dusuinunsuiiladiey

i Usehu x| SD. | sEauam
Nanala
Frunmsussfivanusmansanlundfinisiienuvesiusunsy (System Requirement Test)
1| muanunsavesszuunsinniudoya 421 [071] wndian
2 | avwannsalumsdundeyaifeafuinumsnssuudasng | 4.15 [ 0.75 Wl
3| AnuEunsalun1seNUteyansmINABINIg 4.16 | 0.79 170
auaugnAaslun1sineulusunsu (Functional Test)
1 | amnugndedlunmsianuresszuuluningiy 421 (072 | wndian
2 | anugnsaslumsduiindeyaasszuy 4.25|0.77 | wnilgn
3 | anugnaeslunsussinanatoya 4.28 | 0.75 | wnfign
4 | anugndesuesnadnsiily 4.25|0.75 | wnfign
5 | anugndewien1suiluteya 4.19 | 0.80 Wl
Aun1sUsTRiuANUAATIUATUANEEAIN wazderdanisigaulusunsa (Usability Test)
1| anudgsiensldanu 4.25 | 0.74 | wniign
2 | mnusngaulun1seenluuntnaeineu 424 [ 075 | anndian
3 | ANUEINNUDITTUY 4.13 | 0.80 170
a | sUuuudnusild .23 083 | wniign
5 | msldnwsienslidaumuingusyasa 4.23 [ 075 | andian
6 | musanialun1sussananalaznSLEnITEUY 431|077 | wniige
Aun1sUsTRiuAMNAATIUATUANS NYIAMUUaRAs YR lUSUNSY (Security Test)
1| mumangausen1samvaeulumsdeutdeyarididssuy | 4.16 | 0.85 Wl
2 | mslesiunisunledoyaaanndasiussuunisyinny 4.18 | 0.82 10

anuisnelalagsiuuazuselavivasdusafiunididenisldanuivledssuvaivayunis

anauladiusuinensuwiaclug

1

Musianuianelalagsiuainnisnlsusnisiuladssuu

aruayunsindulassuuinunsuwladlvg

4.18

0.84

an

T
[

Usglavunnulasuainnisnlausnisluasail

4.28

0.78

Wniian
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NANT197 3 wansiruaRvesveUssliuiifidenisldnuiuledssuvaivayuns
snauladmsuinensunlade

Arun1TUsEIuALLNzanluntnina s ueeslusunsy (System Requirement

Test) Tudssiuvasmnuannsavesssuunmsdniivioya daade fe 4.21 Fuduimuadly
FEAUWUMENIN 5898917 TUUTTAUT0IAINAINITAIUNITTIBIUTOYANTINIUADINTT
firede Ao 4.16 Fuduimuailusziuiiusoun uagluussifuvesnuannsolunis
Aumdeyaiferiuinuasnssuuladivg wud Sanade fe 4.15 Fuduiimuailusziuiiu
AILUIN AUAINY

A1uAugnaadtunsviinulisunsy (Functional Test) wui1 Tuuseiauvesndny

nadlunisUssuianatoya geiande 4.28 Fadurirualuszauiiiudieunian so9a9

9 viruARluUsTuresnNgndeslun s Tufindayaatssuy Lag MINNABIVDINAANTT

a

lg fAnade W 4.25 wiriu Faduirueilusziuiiumeniniign wazlulssiiuvesniy

ndaslun1inuvesszuvlunngy danadedu 4.21 Faduriauanluseduiiiuseaun

[y

)
ign auafu

F1UNISUTEEUANLAAILAIUANINALAIN kazd1eman1sIg9IulUskATY (Usability

Test) WU luussiiurasnnusinslunsuseananauasn1suanissuy ailignfe 4.31 &9
Juiruadluszauiiudieniniign sesawnfe ruadluusziiuvasniiudtesenisida
finade Wy 4.25 Faduiruailuszduiiumeniniagn wagludsziiuvesmuminzaulu
o [ ISP = [ = Y a LY < 14 A o w
mseenkuuntinaeyhay Saededu 4.24 Faduimeilussaudiuiseuniian audau

[ a a @ 1% [ [ .
AuUNTUSEEIUANNAALRUAIUANSIEIMINUaDaNBYadlUSLATY (Security Test)

! I Y] v v Y} o a{' = =
WU 1“U35L®u%@ﬂﬂ7§ﬂ@ﬁﬂur’ﬂiLLﬁlm“U@yjaa@@ﬂa@ﬁﬂ‘Ui%‘U‘Uﬂ'ﬁVl'N']u Eﬂﬂ%q@ﬂa 4.18 o3

I3 L9 al [ =3 ¥ <@ 1
WuiruaRluseaumiuaguin kazlulseifuyaannumuizausanisnsiadaulunisday

[y <

¥ o ¥ 1 a1 A < 2 & o a 1%
Poyaundigszuy Tenadedu 4.16 Faduimupluseaumiuaigun

a

aufianelalagsiuuaslselevivesussiliuniidenisldnuivledss uvatvayu

nsdnduladmsuinuasuiudading wuin gldusnsilszAuanuisnelaniisanisldeau

Auledszuvaivayunisdnduladmsuineasuinadlvg egluszduunn Srade 4.18 way

a0 a

Usglewiivinulasuanmsdildusnisluasail TussAuunniian Aadens 4.28

6. d3UNAN1TIBUATAUTIUHNANTIIY

[

MNUANTIATIRVTOY aunsadmanTIdeanaiusena tansil
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HaN13ANYINSIAUITEULatvayunisanauladmsuszvununsuILUas
Ingveunensnsgugninilulwnaiamilensuuy Aunann15ve9sEUUgINIgIaTey
(Business Intelligence Systems) @u13naUNa gsied

1) lFaunsedessienuadeulmuesssuuinunsuiudadinglusm e
Fossouaznzlen auveulunyesnisiaeld Taeiinnslfinsedefivainuatslfamisn
MuswiuLaginIsiteyaliegeliusgdniain Insdiauetoyasenudainge
wuvesulatdlugluuuuayueia (Dashboard) a1u1saiiandeya wazdfvesdeyalaniy
yunesiFesns uluismsuanstoyanenulugiuvumssteya unuamm vieunugil /i
Tnsieuiisudeya amnsadiurnuuandnsldedistaau sreifiudnenmnisudeduly
nan IneszuulinisadvayunisdeduladmiuaniugnisainsinigUgn n3ea1n wagnis
Tdwelulad aesnsugnialutagiuladusgsfvasiivselovias

2) szuvatduayunsinauladmsussuuinuasuiwdasivg Wuluswnsud

=

IiWaundu ielfdidousuanunsadududoyarie 9 vounuwnsuuadlug 21n
poufiumesialiy (PO) wiegunsnilnsdnsiiadeud 1wy Tablet w3a Smart Phone H1u
wseveBumesiialiagasan a5 uasiuszdnsnimas
viuadvesffusziluiifidensldauivledssuvatuayunsdnduladmiy
szuuinuasuUasivg Tuamsiu wud gussdiudianufionelalagsiuuwazUsslevivos]
Uszifluiifidensidnlduinnivlesdszvuatvayunisdeaulassuuineasuiudadinglu
seuann Andudnads 4.18 uar fussduldussloniannindlduinslundsd lusesy
wnfian Andudnaie 4.28  wniidudutl desnan dAnvenaddeldindunisiaun
FPUUMNAMINABINTVRIR YTV Insiaunssuugiudeya wavansaumna rliguuuy
nsifegruteyaiiiussannm aunsouanadonaifedtu s1A1nan nandn Fununis
ARt MsiAuRe) wagdadvlunisndn 1e Teaenadesiu auvne ensefinen (2565) Als
Anw1ideides mawauiszuvatuayunsiaduladmivsruuinensuiudasivgves
nunsnsEandnluwaniawiensuuy wui glinuianuiaelalaesiuyniulussiud
Wiy 3.93 Tasnamsfinenuin ssuuitimundusanansavhauldediedivssnsnmuas
anunsoilulFouldass nvsdafinsiiauedeyamenuiiaugndes daau wandnla
lodre dn1sidenldd auta wazsduvunslldegravunzay awsagleyaldainn o
guUnsal denadesiu 13dl usug uagnquar less (2560) AlddAnuidedes yaiadesile

lainugeiasruussnadaasesdmivgsnanisiny wud gldauiianuianelalagsiuyn

AMUWINAY 4.46 Uavdiaannnenu Unun iesanyy waziing 3583Tade (2561) 1
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Anwnideies Waunszuugsiadaaiesileatuayunisnensaliaznisdndulavesiuims
nsalfnwingulsaneruia wud gldnussuy danuiaeladenisldnussuulagsu wiriy
4.15 Favia 3 eATeanansoulanaldin szuvgsRedinssransatislunsatuayunis
Andulavesuimsliduedad
NHaN1sANYINITHAILISEUvadvayunsinduladmiussuuinens
wiwdadlngvasnunsnsguaniilulwnniamilenauuy AUnanN1TYessEuUTINAdaasey
(Business Intelligence Systems) kaznan1sd1sIaauisnalafing1 §3delaiinsiases
PONLUULAZIAINITZUU 21NTUIUMIDE19Y1IUN 400 518 UarinUszansanlunisuanina
nsluansaumadinsesia mngldvinsandaunugldlundusiig q Sruauiedy
80 Au WaunUudiuszuvuanina (Dashboard) AaelUswnsu Microsoft Power Bl
Desktop Wui1 Mswmusyuvatvayunsinduladmiuinuasuwdadngluunniamile
peuvuIeIUsEIMAlny anusnhllfifleteatuayunisdndulalunsufiiaues

WU TUNSTIeMABLNERNSNSBENNNUTEANS AW tazaunsavrlulgnulaasa

Jymiinulunsise

1) doyanwnsundadlvgiiuniafiuuazsivsy deyaursdndlinsuidesan
Foyarnainuans 1 uvasdeya fgunuuvestoyaiiunnsiieiu uarlaildinisdaiuly dasfes
fnsnsraeuaugndsaazaanysallaefidorvigmissuiylsdeld welvnis
AeseinadnuanysohnnBeiy

2) fAfldlun1suanana Dashboard Salinsounguivaudenis esanidy
nsfnwfunguiesagldrunureuiinvesuide fufu mndesnisiheadauiain
meipilludszgndldannie Sududesdinisuenenguimaaouiiivannty

3) dayauiedlu Lﬂu%’aga%’ummﬁu WU 130en15iurennwaIns Lilawnsn

WHeLnIganan ol

¥ a v &
taiauauurlunsideasesaly
1) AIsisiAlun18ens1891U (Dash board) lanateiifuaziuseuiisutayalu

aNvEaUNTULIAT (time series) inTauaquivAuieIn1sveldnuliuIniy ievae

'
a a

arvayunsindulaliiuseansnmuasUseansnat sy
2) AsiinsUszandldinaiiatugaiioduundeya wasmaruazlulagld data

mining ietgatuayun1sneInIaliaznIsAInsaiamthlalugwngdy
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3) maﬁmmmmamwaiuqﬂﬂiﬂim?iauﬁ (Mobile Application) tfialdlueu
aeauailuauAn

4) asmunszuulmihnulugdiuumelulagansaumaniagiimans

5) msAnwinsiamszuUTsszesasaneiiielfaonadesiunisldinalulad
JagdunarAnwiussiiunueaivesnnuniounisidauvesgendnas nswdaduaiiuaula
waznslrideyaifietaslvigudeyaseulaiifinauduan fiuszdnsamuazUszansuanin

1

favusall

7. AnAnssuUIENA
vavuAMEUINITLazi i ivesuming douslinlideyaiiesznounis
sduniluadsd veveunszamsesmansnsd 3.0 Wellesuuasiuide Alviaug
waglidUInwnAIfuszuUInYnsuILYading veveunsEA ANEIIAY lveseAa uay
aseunr Mtheatuayuliinudismdslusunsdawiontan gunsel uazdu 9 MAuades
wazvevounmaseuaifiumadlalunisdniunu wrilienuideiduseqadludaed
uaNINt veveunsEAn ddnideuazduaiuivinianinnues uninedouils uaz
Wvthilvesdinddes yaviwildsruneanuazanlunsindeUszaaunazdiiunis

[V
v v A

FPuasatidulusmennuiseusos

8. LlINET9199
NTUN1ST1 NFENTINBATIAZANNTAL 2560. F199uaaIUnITalTIlulsEmA was
fingUszina U 59 uaz U 60. 910
http://www.ricethailand.go.th/rice _report/index.php/2016-12-14-03-24-45
[10 damnAu 2563].
naan dnila. 2560, MsAessianaadeulivaseaavnssuluswmiadeddusinig
NENNITVRITLUUFINTDIRILL. 91N
http://www.chefile.cmru.ac.th/curriculum/2560/manage/manage _curriculumé6/SAR4/K
Pl4.2/4.2-3-5.pdf
[12 woun1AN 2566].
dn Y. 2565. MswauszULLanstayanantsAiuungussianunsulug S
amu laglduuifnszuugsiadanies. Msarswildmaluladansaumeuas

UINNTTU UMINB18eLUL 8(2): 66-86.
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v
¢ o A

ey A3azenn. (2556). Maddeilostuativuiuusslm. fanindsd o ngamm =
giseananl.

U wiivu S (). 2559. “inwnsutadivng” yawdsuganuduudesniun
Ine. 270 https://www.technologychaoban.com/marketing/article 6681

[12 We¥n1AN 2566].

I Wissanygy waging 35¥3Tede. 2561. mewauszUUgsivsasezaatuayunis
nensaliasn1sinaulavesuinms nsalAnuingulsene1una. 910 hips/phot i
thaijo.org/index.php/VESTSU/article/view/148906  [16 UNS1AN 2564].

fiitand iResAnuadmd. 2560. szuugsiasaadesieaiuayuunevasfuinis. an

http://dspace.spu.ac.th/handle/123456789/5124
[24 n3NIAU 2566].

flsgnas Rrfuiiauging way 1Beu Judu. 2562. MaRaunszUUgsRasaaS sz aatiuayy

umUglHia. 90 https://ph02.tci-thaijo.org/index.php/project-

journal/article/download/204706/158462/ [16 dn31AU 2564].

53T UATING wae ASauUR Wit 2554, nMsWAILgINadaneraeadetaya. 31N

http://www.bu.ac.th/knowledgecenter/executive_journal/jan_mar_11/pdf/aw22.pdf
[25 nInIAU 2566].

138 wing waznquaiz hesfe. 2560. yauasesiislaiwuesaszuugsnasnsezdmiu
ﬁqiﬁﬁ]miﬁﬂ%ﬂ. 91N https://ph02.tci-thaijo.org/index.php/project-
journal/article/download/204706/158462/ [16 uns1Al 2564].

ALY YIYUTIANG. 2559, sTuvdaasINMTineRswuukUading. 910
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Tuasiasdeunaanudvinig

M5a15uilamAlulagaNTaUNALATUIANTSY
Maejo Information Technology and Innovation Journal (MITL)

https://mitij.mju.ac.th

RBUTIADNH 5 oo e e e e e e oo e e e e e e e e e e e e e e e e e s e e e e e e e e e e e

=

AD-ENA (WY U UIEND) e, AN ALY NN T e e

9

d‘ 1 a 1 U, o o
R R GLAL 112 BITUB e oot ee e DN et

U

B ¢ e ettt et e

> 35nsdediuaiiu
o. Wswdld
daiuatu 1 g wisuwnuduiindeya (CD) Uy
NBIUTIAUNSNITINsANsulAmAluladansaunAwaruInN U

WIneaeuslly Lau 63 vy 4 anuens 8.dunsig 2.ledlnil 50290

aa o

. @WUAD (BNaATULUTD 1) Unden naunaluladfdva urnIneaukuly

on. E-mail: mitij@mju.ac.th Ifﬂ8571/755)@77UTW@@§ULLUU§UQ17U1§WJR]’WﬂL’dJ‘UVL‘*U(ﬁ https://mitij.mju.ac.th

<. @w152UU Online

> http://ojs.mju.ac.th/

> http//mitij.mju.acth/ * manwiion (O1S/PKP)

dounusasSeniafy  InsAnei 0 5387 3278 , 081-9521785
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ALz luN1sIeSENAUAUU

a Ao a 4
LIDINAWUN

UNAMLAIY UNANUUSHAY UNAINNIBINIT

ASLM3EUAUAUU
1. mwn Wumwilneg wienwdingwe TshiavensOaavan
2. s Rurmidevunszanwrwn Ad selusensululassendinse
S2§nws TH Sarabun 9u1n 16 fsnuseeln Arwenldifi 10 i (S1wundnge 5185
971999 UaznnUseneu) VBUASEMIBUN 1.57 819 17 918 1.57 921 17 dnmeautined
YOUVNATITAVBU  INLIUINTBLONENTO19DlUADITATOUVIT  SLEUNTENINUTINALAY
wdawitunun Wi ndydnvahenauuazdug dmsuide  nsdfiaude ey
ussinlmidaveudnelngliidenielude
3. padUsEneULarnssET UL oM
(1) Foi3ea (title) MelveuazAIWINg Y
(2) %a;ﬁum (author) a1 lvekaznIwIBIngy dmsuiemhenuiienwilng
waznoInge war e-mail Tiinwdudsessa (footnote) Tunihusnvesunainy
(3) UnAnga (abstract) AueldAL 200 A duduunanuniwiine Tiaue
UNAREONIWIBINQUNBY  kaTUNAMUNIWISINgY Wilaueundnganiwilvensy  lae
unANUUSTIAdwaTUNALITINTT AR LEuBUNARNED

o o

(4) FndFy (keywords) mw’ﬂmaLLazmmé’qﬂqwﬁwumé’mﬂammﬁu 3-5 AN

(5) unih (introduction) namlagefitnuTun FnqUszasd 9195UNINTIY
Lond1s (review of literature)

(6) AAUTUNT (methods) nambsUszing naudiegna Aduiunis inieailed
19 luns@inw

(7) Wan15AnWY (results)

(8) #sUna uaveAUTENa (conclusion)

(9) AnfinssuUsenia w3eAvaUAN (acknowledgement) (9n3])

(10) 1NE1591994 (references)
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N5 AL ULINA1TD19D

1. msdreddudodes Wszuuum-d (name and year systemn) n15819890nans
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