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Abstract

Depression requires medications as a primary treatment to
help the patient recover from the disease or alleviate it
and can lead a normal life. Unfortunately, medications used in
the treatment of depression can affect the patient's body.
Some patients do not take the medication continuously until
their symptoms of the disease relapse, which can lead to suicide.
Therefore, to improve treatment outcomes, integrating nutritional
principles into the therapeutic approach becomes imperative.
The purpose of this research was to design and develop a meal
recommendation system for major depressive disorder patients
with malnutrition that takes into account the side effects of
medications, physical symptoms, and chronic non-communicable
diseases. This system ensures that patients receive the proper
daily intake of nutrients based on their body mass index.
Moreover, the system could help healthcare professionals
access specialist meal recommendations that promote effective
patient care without losing the opportunity for treatment.
The evaluation results indicated that the overall system
usability is at the highest level (X = 2.35), while the Efficiency
and Helpfulness aspects are at the average level. Considering
each aspect of the system usability assessment reveals that
the outstanding aspects of the system are the Learnability
(X = 2.52) aspect, which achieves the highest level among
the five aspects, followed by the Control (X = 2.48) and
Affect (X = 2.34) aspects.
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Abstract

Currently, peoples who study at the Institute of Digital Arts
and Science, Suranaree University of Technology, have to
select one of the professional fields between Digital Technology
and Digital Communication. The professional field was very
important because it will have a direct effect on course
modules to be studied and a future career path. The purpose of
this research was to construct and compare the classification
performance of professional fields prediction model by collecting
and analyzing data from the student opinion questionnaire.
The classification technique which is part of a data mining
approach was applied with 5 algorithms, e.g. Decision Tree,
Naive Bayes, OneR, Support Vector Machines, and K-Nearest
Neighbors. The performance of the classification model was
evaluated and compared by Precision, Recall, Accuracy,
and F-Measure with 10-folds, 20-folds, and 30-folds
cross-validation. The evaluation results indicated that
(1) the classification model obtained from the Naive Bayes
algorithm achieved the highest Accuracy at 89.6%, using
20-folds cross-validation; (2) the classification model derived
from the Support Vector Machines algorithm achieved
the highest Precision at 89.6%, using 30-folds cross-validation;
and (3) the classification model obtained from the Decision
Tree algorithm achieved the highest Recall and F-measure at 83.3%

and 82.5%, respectively, using 10-folds cross-validation.

Keywords: Professional Fields, Major Selection, Prediction,

Data Mining, Classification.
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Abstract
This research aimed to 1) design and develop teaching media

on the human body organ system using virtual reality technology,
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2) evaluate the satisfaction of learning the human body organ
system using virtual reality technology, and 3) compare
the achievement of teaching with virtual reality technology
with conventional teaching. The research method was
a randomized controlled trial. The samples consisted of
42 fifth grade students from two schools in Suphan Buri Province
and one in Surat Thani Province. They were divided into two groups:
the experimental group and the control group. The results of
the research found that 1) the design and development of
teaching media on the human body organ system using
virtual reality technology can make learners interested and
learn faster. 2) The overall satisfaction of learning teaching
media on the human body organ system using virtual reality
technology was at a high level with a mean value of 4.45 and
a standard deviation of 0.03. 3) The achievement of teaching
media on the human body organ system using virtual reality

technology was higher than conventional learning.

Keywords: Teaching Media, Human Body Organ System,
Virtual Reality Technology.
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Abstract

Research objectives are to design and develop a smart
digital data storage and exchange platform for the Air Force's
command and control system using the blockchain.
This system focuses on process in managing data and controlling
operations or activities. This also includes executing decisions
under rapid changing situations or in conditions that are far more
complex and uncertain. All of these require a fast and secure
exchange of data. Then, the research has created an architectural
platform that uses blockchain to store and exchange data.
Moreover, to enhance data protection capabilities and
strengthen the security of data exchange, large data transmissions
were tested via smart contracts. The results showed that
the system can handle data of various sizes effectively.
However, as the data size increases, the processing time also
increases, with the largest data size of 20 MB taking an average
of 1.175 seconds to process. The research result provides
the Air Force platform for command and control to work with
full strength and high efficiency. This will integrate new
technology with the military context, transcending into defense
technology, based on the concept of Thai invention aiming to

be self-sufficient.

Keywords: Blockchain, Platform, Command and Control.
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Abstract

Sign Language is a communication using a hand gesture
that can pose on head to waist along with a facial emotion.
There are numerous articles attempting to recognize dynamic
sign language using machine learning. However, the dynamic
sign language is a temporal continuous data. In addition,
the positions of the hands and facial emotion are components that
contribute to the completeness of sign language communication.
Therefore, a sign language recognition methodology
development is still challenge. This research aims to develop
a Thai sign language recognition approach using recurrence
neural network (RNN). The MediaPipe library applies to
landmark extraction consisting of the hands, face and posture
using by coordinate (X, y, z) totally 1,662 keypoint for RNN input.
After that, these keypoints are learned by RNN technique
consisting of long short-term Memory (LSTM) 2) gated recurrent
unit (GRU) and 3) bi-direction LSTM (BiLSTM). The dataset
consists of 10 words of Thai sign Language totally 1,000 videos
that are established by volunteers sign language interpreters
and hearing impaired. The experiment result demonstrates
that an accuracy of the proposed method at 99% by LSTM
and GRU.

Keywords: Deep learning, Long short-term Memory, Gated

recurrent unit, MediaPipe's landmark.
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fanunndasn 76.15% ’Ludmmmmﬂ"ﬁqﬂnnﬁm’%u [5]
vL@TﬁﬂLauajﬁﬁmmﬁaﬁﬂmuﬁﬁﬂ@ﬂmﬂ"ﬁﬂa‘"aa Kinect
lumsgnarinsemMdanuusNda laadszauanuan
INNLTULTAIINTLULUDINADI Kinect LAZATNNFAINA
AURITWANLIET waEA WL LIEINaIanTw
VNEIUINNUIRANNENEN 7 8§ LAZTINAANATNIE
P11 edNn 2 §I3n 3IX 19 U6 Lﬁ‘aﬁuiﬂg&
Backpropagation ANN HAAWET el 84% anaas
Tuoued [14] IR auanmlussinuseslfuazindsms CNN
1%ﬂ13§ﬁﬂnﬂﬁﬂﬁavlﬂﬂI@wamwmauﬁ'ﬁJmmﬁa
FWIBRINTN IRV WEN 93% a:Lﬁmwmsﬁ'wﬁ
WBeanwane 9 ’i'ﬁ‘ﬁﬂi:ﬁﬂ%mw‘lunﬁfﬁhﬁau%dgd
Lwimtﬁ“ﬂ”agaﬁﬁé'ﬂmmuﬁdnmu,é”a ﬂﬁﬁﬂﬁﬂgﬂlwﬁw
nmﬂ'awﬁﬂmmuﬁ‘uﬁagaﬂa@ﬁ’m:mmmﬁwmmu,aiuﬂw
°nam”al,l,uun1§l,%'ﬂu§l,°'ﬁa§nvlﬁ [3] - [4] R9shaualdd
N3 CNN Iuﬂﬁiaﬂ‘”@iaga T TNAU 9 WAIEIIWRNN
o Yo = { a &/ ‘d 1
mmsgmmniswﬁm@mulumwnwawmmanm
W BAANNTUTaULATIIUILAUNA MediaPipe
gﬂ'ﬁnmaﬁ’@gmmums{ﬂmmmmm ) VAIINNNYLLL
#ufd law [11] Iddnauanisdesasulunsiuiae
1 63 9 laum3ld MediaPipe ariagauauininuasiia
70N RNN HaaWs N baaanuusiusngie 99% aued [13]
euemaamunlendumsnsmen lng munasnew
LAZALAY TN WM ENEING N8 9 1% Left, Forward
. <l o & A, o v . .
1430 Like (114614 sﬁﬂm'ﬁ'mmnm;mmuuﬁﬂmaJ MediaPipe
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uaglgnglumeszydunimanauaudininluiny (x, v, 2)
(=] Vo A v v {
unsjimsniledmesevlianugndain 95.39%
wiwuhdndudaridunisdaligndasanungfiaslican
luduasnmwnfladings (8] hiauaitmazirnmmia
LUULARDWINI LaENITENANBIAZLABBIND 8169
wazluninaaelaun3 MediaPipe lasvinmsiSoufioy
seninlfluwinnddaya 1,662 §6 nuldldnddaya
258 46 MNAEIRaLUULARAWRY 10 ¥ hgnsiin
@28 RNN WU IRAMULanead 99% lunigainyoh
A A aaa a o o oo
wnennmwiialng [6] 1E35mudsaiuny (8] lumszh
MEAaYT 1Wuaaa 1 09 5 WaunlwdgIn 97%
@38 RNN LUU LSTM luaiu2ad [7] An15Wawn
Iisananihmndalnedwan 10 vh domsliaudnin
700U RNN lagtdurindta 3 vin (@2182) wazvintaden b
7 vin laaianuuang1n 91% @28 RNN WUl BILSTM
A A a a Ao A A o
FaflaSuufiaunuisndng 9 ANeITeIm N TaLEa
TR IS AN TN DI NINULANGINW lAAIIN TN 1
nuanIInagauIzdinaladiinisaafiddaya
Tum 3wt RNN 628 MediaPipe Tael#nn33dnmnia
di = a a n:i :3 o uq: ad 21’
wuniafawlnifdsz@nsnnigedn anuitniei

= o Yo A ] ::i Aa o
'«Ngnmuﬂﬂuﬂﬁpwmmwﬂﬂ HYNLARDI A AT

> a ~ ae A4 o
131N 1 @77570L7J5£!1!L7’)£lll\77u%]ﬂmﬂ&lﬂlm

Sign Accuracy
Authors Approach
Language (%)
Kinect +
Tatiyavoranun | ‘lyg 4 vin
) ) Backpropagtion 84
[5] a
LR LAY ANN
% MediaPipe +
Chaikaew [6] Iny AR 97
5 YNtk RNN
na 7 vin
Damrongekarun | |qagysa | MediaPipe +
91
[7] WRZAILAY 3 RNN
ik
X n | MediaPipe +
Gerges [8] | 10T 100
RELPATS RNN
TRRG MediaPipe +
Bora [11] E]ﬂﬁll(ﬂ']ll,ﬂ"ll 99
9 vinik RNN
Gedkhaw [14] VLYLU 3m CNN 93
RERDYSR
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3. ADMIARINNIY
miw”wms:uumij’ahmmﬁa"lmUﬁmgu@auﬂé‘ﬂ
0t 3 duaam leun 1) MILasEuTaya 2) MIaNIluLaa
ma3imeniladng RNN 3) msnesauuazialszininm
LEAINTNTINTDINUITHGINING 3

AW 2 FIANNI BT aUEsAINRNIE

T
munlng | _ ANANRNIY
dInNg
NENURAIANNIRNDIUADS
VLA T Thank You \ U 1T¥9
q =1 1 =} s 1 =}
yweanaMa lesUeMuTEIa
o A Yo a
Yaanuiia lynAanana
2aln Sorry , T
atnslaatnanitg
ﬁﬂLLﬁ@dﬂlﬁNEﬁﬂmﬂqﬁﬁaIﬂH
laifluly | Thatis OK | wialnamfasla ¢ el
weR d-&’ A " v vR A
sEndaunse lidasidnda
gA1zUnGeINITIINY
. . wazdala s19nehaiiduthie
SHTeHL) Fine o e A
MNeINnid danwgy
laidazlslwnas
=
sou Like wala wRAIEIMININDLY
n Love | #lagnwuagnswnn
Ll
A, A
, . RN NTIMULAZIA b
laigune Sick L ,
laitnd wiaiaanisilae
4i5a Hello | lfd@wsumannmagan
S [(am) | Md&wsumasonunuaitas
s wsLSenUN AT IWas S
Qm’ You A A

3.1 m‘sm%mmgmﬁ'ayjammﬁa?mu

miuﬂ%'ﬂ:u“ﬂ”agaa%w%’umsa%as:uujﬁﬁﬁ’mw
mwnfialng (Thai Sign Language: TSL) lusu3sit
wudayaiduialonmwiialnoduan 10 61 (TSL10)
Tagdlgluisatsziniu uaziialdlumssouiay
A5 [6] uag [7] ;f’?ﬁ]”zﬁiavld’ﬁmmﬁnﬁwﬁﬁlﬂﬁmijﬁ’]
ldur vouqm valne ldiduls aued veu 3n laisune
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UNANMNIVE: mmsjﬁwmmﬁa"lmmhmﬁau"l,mﬁarf[ﬂiaﬂu'wnﬂs:mmﬁammmun{u

FIRA D WAZA DA AIANTN 2 WATLFEAIAIDLNIVDI
' A A o A A A
YARAW AN EN D INLLRAIAININN 3 TasunINAT

= A oA o 1 Ada A
wWunmsieadaw nidalihastasfnguisaninmaaawlng
PIVAUUBVDITIINY WAWDINRBIABANINRINT B
ﬂ”daaaﬁwayj@hd@ml,%uﬁ‘u ANNILIVNITURAIDAN
A oA o % ¥ 2 o
mafmihandas lasgadayaluluunenuiiutadusesge
Ao 1) 7aTays TSL10-Train fnsunTaluiaa
Fwam 900 AR MnEnminTIIN RIS Ml
ﬂi:‘ﬁ’]ﬂug DSS LAZWAANHIUNNIAINIINIT b D
W% 5 AU Uz 2) TATBYA TSL10-Test Tagwnanu
UANITAINIINITLAEY F7%I% 5 A 323 100 A&
lasfinnuenivasialanmila TSL10-dataset 071 1 37
PUIA 30 LNTHFADIUT ANNAZLALAN 640x480 07N
WnAWNI 1,000 AaL LA mﬂuﬁagaluiﬂu@ﬁﬂ hfvhAunnady
v1é’amﬂﬁuﬁﬁﬁiavlﬂﬁﬁmmﬁ’@mq@LLau@Tm{ﬂu%nm
luns 8 waz319NN8@I8 MediaPipe 398 543 9
™ ™ 1 4 td 1 ™ ~
020819l A NN 4 ‘ﬂ\‘iLL@]Q:Q@LLau@(&I’]gﬂQﬂ%@mU
A e & o & & &
IuEﬂLL‘U‘Uﬂ&I‘WBU‘ﬂ X, y UAZ z GIUIMIAUAUANIIN
pasuTnmnaulazldsugatayansnua 1,662 Sadaya
LLa:LL@iaz?ﬁiaa:ﬁ%gaﬂs:mm 30 kN

4 ke Mk

M 3 aragrinndan lnimsda ng TLS10 Dataset
UOILINAG "AUILA" hAzUDINFEIAD "RI"
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UNANMNIDE: msfﬁwmmﬁa‘lwmhmﬁauvl,mﬁaﬂIﬂsa“ﬂwﬂﬂs:m'*m,ﬁnml,umuné“u

AW 4 618819 TLSI10 Dataset (@) MW@ oduasy
(b) MW IENAALWaLYIAE MediaPipe

3.2 MIETIUULTIABINTIIFINAIY RNN

NTBLRUUBI RNN ﬁﬁauﬂé“mmﬁuw‘mmﬂamu:
Tunmnauwinlaluszozan 9 luunanuiiasldin RN
Yanua 3 1u1ea leir LSTM, GRU, BiSLTM 71 wr ligywm
asnanianltlumsiiinmsfielnououSoalng
Tasinfiaaslain Number of Nodes fia $113u84
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Input Node luunanuiirnvuanien 13 64 auiia 256 Activation
A o & v A o
A IWINTWA LT L NIITUNRITINDIINNITUIZNIANE
‘ﬁ’mmmnnﬂ Input Node LMUININTUIAINNE LN
MIFWIVDY Activation Function %is ¢ Lanassia luiin
A ¥, &
Output Faluunanuiimruaids ReLU uae Softmax
WA Optimizer Ao 8anasNNNITIANYIZENTAIN
o v tﬂl | Qs 1 g/ L= L™ v 1
m‘ﬂm‘nLﬂuﬂavl,ﬂmiﬂiuﬂgdmm%uﬂmadmmh@umd 9
=3 1 A . d“ll, ¥ A v
TudsanaNuAaaLARan (Bias) wunanuitlaiianls
laun Adagrad, Adamax, Adam or RMSprop AIANTNN 3

7151971 3 windieasvad RNN Alslunmmaaas

Parameters Value
RNN Model LSTM, GRU, BiLSTM
Number of Nodes Between (64, 256)
Activation 'Relu’ or 'Softmax’
Optimizer :Adagr’ad', V’Adamax',’

Adam' or 'RMSprop

1A3983719289 RNNi 1aefl i = {LSTM, GRU, BiLSTM}
A A <& = A
WAl IND 5 laun 3 uusnidu RNN Tuiaa titasann
qﬂiaga TSL10 gﬂa%’ﬂwmmmaﬁma‘hmuﬁaﬂ
A A = Lo ° A &
TeonafatymlanasAad (Overfitting) J9rMILANT
Dropout 89 11/3%3197U89 RNN 1ag Dropout layer 92§y
danNITBaNdaszniINd lnualusunawrinnusuaa by
lasaamsiTondataiten Umiﬁmu@@hlﬂuqui (zero)
lawguaaiundlnuaaananmadniluisazsaumatindu
mM3vh Dropout 3xaelluiassanIniFewiiazaoguuoy
A o o [y LA a PPN
fmnzaunutaya ldain lasldifanSeuinfanaa
. g . a & 4
1N overfitting LA 3 muq@mmﬁu%waa Dense 0332
I TNTUTUAINAIN (weight) wazen lukas
, LS o4 .

(bias) vaslnualuusnztn Staliluaamaniniiou;
wazadeguunnguganldanindu

3.3 mMyIndsLaNsn N

myiadszininwvaimsiiinmilalneazuys
gataya aanidu 2 §u Aa 1) TSL10-Train 9n3@la
ninue 1,000 afd lasudadudoyalasmsgudmiy
NSANAaNINARAULT WO ATIEIH 60:40, 70:30 LAz 80:20
WIBNNIMT 5-fold ENMIUMINA&aL LNLAR Uaz 2) TSL10-Test
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o a A [ ad @ K 7 1
Fwau 100 afd Faduidloanindnsgunniag
MIMTLAD® WU 5 A
A A o o A A A o
wIssladnsiaUssantmwaadlues uunanuils
Confusion Matrix tN8WR1AIAINNLNHE (Accuracy)
284N 5w euIluias lauauns (13)

TP+ TN
(TP + FP+ TN + FN)

Accuracy = (13)
n:i A 1 d' o 1 a ) a
Taaf TP Aagiwilutaarinuied1a39 waztdnass
A A o G = = A A
TN fagiunlutaarinuwigdnina waztduwia FP Aagiwd
TuLearnu83N1939ueL e was FN 83 lutaarinu i
WG D 1339

4. HANIIANBRINN
4.1 @BBYA TSL10-Train

] =

NANIINARDLNIIIINYINNIA BN

U

Tnodis RNN
‘]JWII@“IT?JZ“JJQ TSL10-Train 31%3% 900 AfL ¥inn1Inasay
widizniniwlasudsdalaudanaiudayailn
@iaﬁagamaau (Train : Test) L¥INNU 60:40 70:30 WaZ
80:20 auiay lapdiwuadiaasniaisous (Epochs)
289 LSTM, GRU Waz BiLSTM L¥inAU 500 JaU laska
MINAFDUWIANANULULEN (Accuracy) LAy @hmiqzylﬁm
(Loss) ugaslua397 4 lapSananuudugwes LST™,
GRU w8z BIiLSTM LaAgfl 83.15% 87.13% U8z 48.51%
ﬁmmigzyLﬁslﬁ 0.2283, 0.2268 WAz 2.1673 AINEIAL
LRSNININGROUAIE 5-fold cross validation "%GLL@@G HR
Tuan3797 5 FIWIRaMINAREULLY 5-fold THRaaNE
ﬁﬁﬁq@ﬁ Tafl LSTM., GRU Wag BiLSTM lwanausinen
92.35%, 91.36% WaZ 86.23% ﬁmmsgtyl,a‘aﬁ 0.1006,
0.3829 uaz 02185 audey laglunnil 6 uaadna
n3Anlulaats 3 WUUWBS TSLI0-Train @28 5-fold
melﬁl,ﬁu@hmmLLajuﬂwLﬁﬂuﬁ‘maué’mﬁmﬂ%‘ﬂui
(MWl 6 (a)) WAZAMIFLEIBUALTOUEaTI MU
(MW 6 (b)) NNRaMINagavzinlenlues BILSTM
ﬁﬂszﬁﬂﬁmwﬁw‘ﬁ'q@ 189970 BILSTM tiuflanudasns
FnudayadmILANIINNT LSTM uaz GRU Liunaan
miLLﬂaﬁagaluLL@ia: fold wuﬂtymﬁﬁaga‘l,mwiamma
14it¥inM% (Imbalance data) lastanzli 1-fold wag 4-fold

ﬁl‘ﬁ@hmmLL&iuﬂw‘hﬂdmﬂmimaad
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UNANMNIVE: mmsjﬁwmmﬁa"lmmhl,ﬂﬁauvl,mﬁ'snIﬂiaﬂjwnﬂs:mmﬁﬂmmmunﬁu

RNN_input input: [(None, 30, 1662)]
InputLayer output: [(None, 30, 1662)]
RNN_1 input: [(None, 30, 1662)]
RNN,; output: | [(None, 30, 64)]
A 4
dropuot_1 input: [(None, 30, 64)]
Dropout output: | [(None, 30, 64)]
v
RNN,_2 input: [(None, 30, 64)]
RNN,; output: | [(None, 30, 128)]
dropuot_2 input: [(None, 30, 128)]
Dropout output: | [(None, 30, 128)]
v
RNN_3 input: [(None, 30, 128)]
RNN,; output: | [(None, 64)]
A A
dropuot_3 input: [(None, 64)]
Dropout output: | [(None, 64)]
A 4
dense_1 input: [(None, 64)]
Dense output: | [(None, 64)]
A 4
dropuot_4 input: [(None, 64)]
Dropout output: | [(None, 64)]
A 4
dense_2 input: [(None, 64)]
Dense output: | [(None, 32)]
A 4
dense_3 input: [(None, 32)]
Dense output: | [(None, 10)]

ANl 5 lasgasay RNN
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UNANMNIDE: msfﬁwmmﬁa‘lwm'hLm‘i‘au‘lmﬁaﬂIﬂsa“ﬂwﬂﬂs:mmﬁummmun'ﬁu

M15797 4 Nﬂmm”@ﬂizﬁwfmwgrw”aya TSL10-Train $UUBLIEATIRIY Train : Test

LSTM GRU BiLSTM
Train : Test
Accuracy(%) Loss Accuracy(%) Loss Accuracy(%) Loss

60:40 81.83 0.2299 88.99 0.2400 50.99 3.1336
70:30 88.00 0.1956 90.14 0.1885 36.42 2.2460
80:20 79.62 0.2596 82.25 0.2521 58.12 1.1224

83.15 0.2283 87.13 0.2268 48.51 2.1673

Average
+ 3.5461 +0.0261 +3.4801 +0.0275 +9.03 +0.8229
A5 5 Nan’m‘”@ﬂi:ﬁwfmwgrm”aya TSL10-Train U1 5-fold
LSTM GRU BiLSTM
k-fold
Accuracy(%) Loss Accuracy(%) Loss Accuracy(%) Loss

1-fold 93.89 0.1519 90.56 0.1215 88.89 0.2823
2-fold 87.78 0.1163 90.00 0.0984 92.77 0.1690
3-fold 94.45 0.0562 92.78 0.6095 88.89 0.1345
4-fold 92.78 0.1528 90.56 0.8560 69.45 0.4169
5-fold 92.78 0.0260 92.78 0.2291 91.11 0.0898

92.34 0.1006 91.36 0.3829 86.23 0.2185

Average
+2.36 +0.0512 +1.19 +0.2993 +8.51 +0.1179

4.2 %ABDYA TSL10-Test

MINARALNL TSL10-Test 19472% 100 a5vlag | dananasins
ﬁ"l,aivl@‘fagﬂu TSL10-Train 31%2% 5 A% NANIINAFAU
A = = v, & o A ' o
LEAILWAINA 7 FILAWLIAIING 10 A1da0ununeN

Y] X o = o A |
Tu3201 98.00% Ul laad1in "auad” "gIRE" "1ag"
WAz "Uaua " ﬁﬁm’mmjuﬂﬂgﬂuﬁ'\a 3 TuLaa
Tupmt@sInud1in "Rwa" Lﬂuﬁﬂﬁlﬁﬂaﬂwgﬂﬁaa@iﬁq@

. 4 . .
Tasianizlu BILSTM TINANTNATAUNUTATDYA
TSL10-Test 1AHASWTALN 99.00% 99.00% WAz 98.00%
EAT LSTM, GRU 1@z BILSTM enN&aL lagHamInaaas
LRAILUAITIN 6 AN 8 WAILINLEAIAIDL1IVDI
Nams‘n@aauﬁlﬁwaﬁgnﬁaaﬂ”uﬁﬁﬁ "RUIUA" AT "I
@18 GRU wazlunini 8 wndngasangrslduin
LEAIAIDLNIVAINANIINARBUNUANIN "A" NYIue

AANRIALD 1 "R LA "R uieUaelNLea BILSTM
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4.3 malsuiiaunaninaaas

HANINANBINITFINNBIENRME RNN AUTataya
TSL10 ﬂ%aaaq@ laslEaanasfiuuuy LSTM, GRU Waz
BiLSTM Wu3135 LSTM uaz GRU TWwafilndifsarin
HosmnnerLUDaesasIRe R BTs R IR
l,l,a:mm:aun"’uﬁagaﬁlﬂuﬁﬁﬁu lasfinseanuuuan b
Ansanaua; aga‘ﬁ' \Jusauluszozena (Long-Term Data)
usdslassaIsnas LSTM uas GRU Slassanafinanani
Wwe GRU danugudautasniivirlilaainuuaing i
anulndifeniu udeanugaiiezes GRU ddwnnni
%aﬁmmLﬂﬂﬂ%’fﬁ%%@”ﬂﬂﬁhﬂ:ﬁmmLLajuﬁﬁga
ﬁﬂﬁmil,ﬁ'ué’@mmsf‘?ﬂuﬁ@slwamimaamhmmlmuﬂﬁ
1aAg89 LSTM uaz GRU lnéifinsnud 92.34 % uaz
91.36% auE16D luwmen3s BiLSTM (Iuitfle
MIUTANaNALUD LSTM uuusasnaiuwdafimanssuny
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% UNANMNIVE: mmsjﬁwmmﬁa"lmmhmﬁau"l,mﬁanIﬂsaﬂJwnﬂs:mmﬁmmmmunﬁu

WWaaAMILia Overfitting HRITUVEI RNN ez Dropout 11 4

Lﬁ'aq’wi‘lmmiﬁwmmﬂﬂuwﬁ’wﬁumaa Dense Nawaan
I=§ L v 4 (=

Output TILWNEFNALTATDYA TSL10 ALVWIALEN

Confusion Matrix LSTM

Fine

1AM Hungry  Hello

True
Like

Love

Sick

You Thanks Sorry

Fine  Hello Hungry Am  lke love Sick Sormy Thanks You
Predicted

(@

Confusion Matrix GRU

10

Fine

AN 6 nﬁmmmwamiwmamfaya TSL10-Train

Am  Hungry Hello

NaATIRIU 5-fold (a) Accuracy UK (b) Loss

Like

Love

. 24 A X . -
MIMNINRINALLAAYU (Forward LSTM) lasandauiun

Sick

& 1 Qs v =)
(Backward LSTM) 9 liwanzaunudayanwidlamsnile
§ lt&l { a l&, v v v o v >
NanlauaFsnifaliutaniinewasvinlwnaantaanin

You Thanks Sorry

@#1n13% LSTM waz GRU Iunﬂmi‘ﬂ@aao %N

fine  Hello Hungry Am  Lke love Sick Sorry Thanks You
Predicted

®)

Confusion Matrix BiLSTM

éi'ammvl,@i”dﬂums‘maawadmmmﬁaga Train : Test
v ad . v v o‘d' ; a a A waa 1
a38177 BiLSTM ’Lwaawwmmﬂn@l L%a\‘]ﬁﬂﬂlﬂﬂﬁﬂ'ﬁq&l

Fine

lunisasegadayaisildifiadyninisudsdays
YAIAAIRN baLVIN N
mmﬁalmﬁﬂuNamsmaaaﬁ'umﬁaga TLS10-Test

IAm  Hungry Hello
| b .

1 lﬂl 1 = = s Yo A
LL‘IJ‘].I‘H']LQE\]?JVL%'J 10 MM I@ULﬂiEI‘]JLY]U'lJﬂ‘]Jﬂ’]i;ﬁ]”Iﬂ’]H’]&Iﬂ

Like

True

wuununan s dansuaznulenunuiindu g

e

Lov

Tua19197 1 WuINNNTAT MediaPipe $70A1U RNN (GRU,

Sick

LSTM) lWdsentnmnnaninitnsdu 9 saaasadny

g
ad A o o A ' A ‘i -2
3FNIINHLEWANARALNUAHI D aYiL AR 1r2191N
q@ﬁaga TSL10-Test 31%2% 10 Y11 JAANNLUWENDI 99% i
o A H o A o ﬁrlxe Héllo Hun‘gry IA‘m L|;<e Lo;le S\‘ck So‘rry Thalnks You °
8 RNN LUU LSTM W& GRU T4Llaifisuniawiae [7] edkted
(©)

AlFAFNTALINY NUIINNIHAUALATIRIIIVEI RNN
fiarwuandiranu lasiTnisiinianals Dropout AMWA 7 NANIINAREUTATENA TSLI0-Test (a) LSTM,
(b) GRU Uag (c) BiLSTM
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AN 8 AIaENINANITNAREY

A1397 6 NANIITNAROUAIINMNUENILY TSLI0-Test

qunua 100 100 100
R 100 100 99
$in 95 98 94
S 97 98 97
Tay 99 100 100
N 100 100 98
g 100 100 99
28N 100 100 98
LU DA 100 100 100
G 99 100 97
3 99 99 98
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A o Vo . 4 o . o
UNAINNIDY: msgmmmﬁa‘lwﬂmmaau"l,mmsf[maﬂmﬂﬂs:mmﬁﬂmmmunau

5. aqﬂ
a o dq,d > % L™ Vo
nulpiddagussdlunmaiamdinuuniia
A A v A ' ~
mMenia nouuuiefanlnicgaslaseingUsssiniiy
RULIUNAL I@Uiaagaﬁm]’ﬂLﬂuﬁﬁwaﬂﬁﬁaﬁ‘mmgmoﬁu
o A o A L. A
pa9KFomINMTadie1a1n3 MediaPipe Tarduumwing
luﬂws@iayaw"Lﬂ;jmmi”nTﬂmmw%aLLaﬂwﬁLmﬁ”u
luﬂWiLLﬂanwwwﬁavlﬂmlaa@ﬁmwwmﬂﬁﬁuﬁamiﬁams

’Lﬁqﬂﬂaﬁﬂﬂaﬂuﬁﬂ L?T’]’Lﬂuﬁaﬁpjﬁmsﬁ 9MTIZRA LG

o 6

Taglunwdsvitldsudasedenrialsludings=anin
°1Jaa;jﬁmﬁmamﬂﬁﬁw%amsﬁamsﬁiwmu 10 EewTE
a%m%‘ums*n@aauai”wi:uug’ﬁwhmammﬁa"lmsJ
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AIANBIMINATERIAU TN UANNENTOVBILTALIEN
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ﬁLﬂuﬁqﬁﬁaami‘m sdludszinalne lasldnsdenzyA
29l TEnauLTIE T (Exploratory Factor Analysis: EFA)
wudresddsznevdalyitdanudmdydoniswaun
ANNEINTD (Feature) IUTALDA WA THNIULLIIRDS
MINTLIN oA MINATILAEBIAN (Advanced Analysis)
anudelunsldanu (Base of Use) n1slidumesin
(Recommendation) LN ﬂauﬂ]’agaéﬁ BLREN (Voice Input)
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Abstract
Financial models are essential for startups, serving as

a guideline for conducting business and fundraising. However,

1 22 iU 1 ansax - Awen 2569
Vol. 22, No. 1, January - June 2026

most startups lack the requisite financial knowledge and
understanding, leading to operational challenges. Chatbots
have expanded their functionality across various domains,
yet their application in financial modeling remains unexplored.
This study seeks to investigate the elements influencing
a chatbot capacity to develop financial models. A mixed research
approach was utilized to collect data from a sample group
of startups in Thailand. Exploratory Factor Analysis (EFA)
revealed several pivotal factors essential for the development
of chatbots adept at financial modeling. These include ease of use,
the ability to give recommendations, and the presence
ofadvanced features. By understanding these factors, chatbot
developers can create more effective financial modeling tools.
This, consequently, will benefit startup founders by offering
them a variety of chatbot options to select the one that best

aligns with their requirements.

Keywords: Chatbot, Financial Modeling, Startup, Exploratory

Factor Analysis.
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Lm:u”uﬁnw”aga?@”gn@”aa
[F4] %0 user Tuvys18a9n19m 3w Ws xise
BEUAT FIW790 upload file FuNITauTe (6
[F5] Chatbot insaaansaagmsningalade vaa W user
Al e msumaumsnnrhenurilaldlaeie
[F6] 4] pop-up L ULHTaIUTR Z@milﬁ;:/u'lilmwwaya
‘ﬁ’Chatbot aa i user Tou
[F7] mmmﬂauafaymﬁmﬁyqVZ@”
[F8] LL@”\u@7@mﬁéWymsﬂaml”ayﬂﬁﬁvmﬁ"i/’jwuﬁu
matlaurayadn i dun AU annna I e
[F9] Chatbot §1N1TOFTINULLTIAAINIIAITITU
sndszamnane a9 7 user Jawealy
'Z@”gn@”ammm”ﬂ?mmi
[F10] Chatbot 813130 T BT IATIZNULLT 18D
memnsuniaele iwa 1w user v lgiduunams
lumsaaaulade 9
[F11] Chatbot FIWITOFINTIUNIUAT Financial Ratio
f19 9 7@”LﬁéLﬁuw”ayﬂZunvsﬁﬂmua@iaﬁnamu
SATIFIUTNINAGES (Current Ratio) SATIEIURAGY
danu (D/E) 8aTINANEUUNUIINNITNITY (ROA)
BOTINAAOUUNUNDEY Y (ROE) 5071 15946 %
(Gross Profit Margin) L8 g 136?7’)1? (Net Profit Margin)
[F12] Chatbot nansavananuiesidlomafindule
wuaammadvlavasiams deeniaa e (e
[F13] Chatbot mmmuu:ﬁﬁmuuﬁu@uﬁé‘"aﬂf
Iuudaszavla 1ou arnanmsdnisliiasdainas
AUane 60 74 am”aﬂﬁ?uzzu%ym?ﬂuwh I3 1 Tudu
[F14] Chatbot ®18130&TUULTIRBINIIAITLTU ]
3 annas (Scenario) 1T% Base Case, Best Case Uag
Worst Case 1@
[F15] User 818713089 % export WULS1889M19N1345%
n19vaure (uWa xisx nia pdf 6
4.2 HANITILAITIEHIAUTENAY (Factor Analysis)
NNFAULTHINATS 15 3 TRAAN Skewness WU
ddg9ga -0.310 F9%k0un1 3 uaz Kurtosis Wuig
ANgIgA 0.933 G9vkeunin 10 wadnaaudsndnmn
fnsuanuasuuuldsdnd annsasihldAiasiens

Mnsarsmaluladarsaninea vow. B
Information Technology Journal KMUTNB




% UNAMNINY: MINATNEH AU TN UL TIFITINANURINTNDIUTAL AR TIIUULTIRBININ TN
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Eigenvalue

Scree Plot

— @ @t
— e et

7 8 9 10

Component

11 12 13 14 15

' ' &
NN 1 NTINURAIAT Eigenvalues Ya3adasznay

A13197 1 Uaave Eigenvalues

Initial Eigenvalues

Component | Eigenvalue 0/‘2 of Cumulative
Variance %
1 7.197 47.98 48.0
2 1.327 8.85 56.8
3 1.072 7.15 64.0
4 0.825 5.50 69.5
5 0.757 5.05 74.5
6 0.582 3.88 78.4
7 0.561 3.74 821
8 0.495 3.30 85.4
9 0.457 3.05 88.5
10 0.424 2.83 91.3
11 0.339 2.26 93.6
12 0.303 2.02 95.6
13 0.298 1.99 97.6
14 0.198 1.32 98.9
15 0.163 1.09 100.0

Extraction Method: Principal Component Analysis.
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ISO/TCISCTWG 24 WU gﬂ’ﬂsxﬂaumiﬂszauﬂrymluﬁm
MIUIMNIIAMIAQTATD4 (Incident) VBIANANDI 49.1%
Q’ﬂiznaumimsﬂfuLﬂﬁlwﬂizmumsu‘%miﬁ'@mi
ANNADINITVIGNAN [1] AWANaTIUA UM NTaNEWIT
81N} ISO/IEC 29110 Part 4-3: Service delivery [2], [3]
Taglunudsiii @qﬂsxmﬁm psnuIspiiiausaswaoL
mILSmsamInnuasuisefigenanssnunmslsnm
289§n¢N Azt eliingszinSuar0InTUIBINIIANT
WATaTaslunIUINT (Service Incident) WU Hauwin
waIguaInaudzendlddunisliuinisua:
mauauaamﬂfmuag’ﬁ 40% NTUEDT LTI 100%
waInnihaaIzuanaaInaanLndld

arday: {uinaumIzwaldn aasgiusenduad

8108 29110 m@ﬁmﬁ"aﬂumsu‘%mi Sanssusanduls

Abstract
The survey conducted by ISO/JTCISC7TWG 24 among

digital industry entrepreneurs revealed that 49.1%

1 22 iU 1 ansax - Awen 2569
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of them face challenges in managing customer requirements [1].
To address this issue, entrepreneurs should consider adapting
their customer requirements management processes according
to the international software quality standard ISO/IEC 29110
Part 4-3: Service delivery [2], [3]. In this research, the study
outlines the steps in managing changes that impact customer
usage and evaluates the effectiveness of incident management
processes in service delivery. The findings indicate that before
implementing the mentioned standard in service delivery
and responsiveness, satisfaction was at 40%. However,
after the application of the international standard, satisfaction

significantly improved to 100%.

Keywords: Very Small Enterprises (VSE), ISO/IEC29110,

Service Incident, Software Engineering.
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AIWA 2 Service Incident Process Diagram [3]
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Abstract

This research aims to design and development of good
and bad cocoon classification models using convolutional
neural network and transfer learning. There are 3 steps:
1) data acquisition, 2) data preparation, and 3) model development.
The data used was a WAV audio file, recorded using a microphone
and computer program, which had experts shake out 500 good
cocoons and 500 bad cocoons, for a total of 1000 files.
The data was converted from audio data into images using
Mel spectrogram technique, The data was converted from
audio data into images using the Mel Spectrum technique into
1000 images and crop the image using 2 methods, including
1) finding the center of the image and 2) resizing the image.
Using a convolutional neural network. and transfer learning in
modeling. The data is divided into two parts, 800 images of
training data and 200 images of test data. The results show
that the convolutional neural network model has an accuracy
of 100 percent, Since the images obtained after cropping
the images from both methods, there are still prominent features in
the center of the image and the images used for training are
images of the spectrum of good and bad cocoons, reducing
noise or bias in classification model. As for the MobileNetV2
transfer learning model has an accuracy of 95 percent,

and the NASNetMobile has an accuracy of 94.5 percent.
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3.2 MIATBaTaYA
32.1 mm”@iaymﬁm m{‘imsﬁuﬁmﬁﬂﬂﬁﬁaga
\Julns WAVE lasudaznadiaslumsdudinlainni
@”aﬁfuﬁaaﬁﬁmﬂﬁanﬁwﬁagaLﬁmimﬁmsmwiaga
lufidrasiaan Aa U1l (Second) TayalFoeisina
o 6 nﬂl v o K a 3 ,:1' ] [
zagtananived S naflsiuiinessungairiniy
A a 0 v R/ A A @ a a
1.09 3l waztimAlBIRANEBEN ige whni 3.83 Juil
AApAsNIInRana e 1 3wl lumsvhmanasas
> oq: £Z a A ot
aaiumIiandayazRnanmimmanmlunmiinges
wiazld waz £ 0.5 Junfl daglaldalunind 6
SNl 7 Lfluéﬁashw”agaLﬁmﬁau’ﬁﬂ‘u@au’iﬁmséf@
WUIAILRAIANAIVEILRET (LATIUA) WIIBDWLRA
sezanfilgiufin mwd 8 iudayafsamainniuaan
ad o v 3 2N L2 ;:i 1 o v 6
Atndaudiazinldihdayafidiuiiuazyievasing
A A A o o
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Algorithm: Finding the middle sound

Input: Sound File WAV
Output: Sound File WAV
1: Read data sound
2: len sound =round (Data sound.frame/Data sound.samplerate),2)
3: iflen_sound > 0.5 then
: mid time = round(len sound/2),2)

4
5 start_time =mid_time — 0.5

6: end time =mid time + 0.5

7: data = int((end time-start time) *framerate)
8: new_sound = int(len(data)/samplewidth)

9: Write new sound
10: end

q' 4 ad o 6 A
AINN 6 wu@amﬁmm@'ZWmaw

0 o5 1 15 2
Time

= 'Y d? o 2 A
AINN 5 FAINUIARBNN %ﬁun']?ﬂuﬂnLﬁﬂd
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0 015 03 045 06 075 09
Time

NN 8 w”a.ymﬁymaﬂfw‘"umau?ﬁmm”@

3.2.2 naudastayaiFoandumn laund fulsd
a:émﬁaHavl,waiﬁslaumaqanw (WAV) uazidaslvidu
9133wy (Numpy) Wasuwim snlasunsuiwa
Fusun1sTiassdiiteniaanuivesd i onio
Tug291981619 9 wazETIMNAINRINTUIINREAVA
Taua adlsmn Lﬁaaé”wmwﬁagmﬁm FauEa sl 9
szl laumalownds (OpenCV) Watufing GHRERMY
adlupauniaesiniultanuuusaasmdunnaa

AINA 9 mww”aymﬁ'wmnﬁMyﬁmsfﬂwmﬁy

3.3 AMINRIBILLLINR DY

T I THA R LU I80INITIUBNLE I
4513235 ldun A8lasmnetzmnifioaunuaaulnti
Ltazﬁﬁnﬁ{%ﬂuiﬂwﬁwhu

3.3.1 MINAWILLLII8INITIUBNLEEIA7D

T,mcﬂhﬂﬂizmmﬁﬂmuuﬂauhgﬁ'u ﬁ]:LLﬂaﬁagamw
ganidu 2 & laun sulnaeuuuudIaed (Training)
WAZEIUNARBLUULIRBY (Testing) lasdayaazgnutiandu
funaan sa0az 80 1385111 800 IS wazFIUNAREL
FaU8z 20 38912 200 WA 1533 10 - Fold Cross Validation
lumsudisdayaiduuudiaed Awnaniiaasasit
¢ Epochs YNNI 20 6N Learning \iNNL 0.01 @1 Batch size
winnw 32 lasfilassasnsveslaseinedseaniiisunuy
ﬂﬂ%IJg"ﬁ'%@”dnwwﬁ 10
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Model: "sequential”

Output Shape Param #

Layer (type)

conv2d (Conv2D) (None, 254, 254, 16) 448

max_pooling2d (MaxPooling2D
)

(None, 127, 127, 16) -]

conv2d_1 (Conv2D) (None, 125, 125, 32)

max_pooling2d_1 (MaxPooling (None, 62, 62, 32) ]

2D)

dropout (Dropout) (None, 62, 62, 32) Q9
flatten (Flatten) (None, 123ee8) ]
dropout_1 (Dropout) (None, 123@08) ]

dense (Dense) (None, 128) 14761080
dense_1 (Dense) (None, 2) 242

Total params: 14,766,410
Trainable params: 14,766,410
Non-trainable params: @

d' 1 =1 >3 dz v
nINA 10 Zmowvm/vi:m‘nmymmmaubgwn 7
lunrmasas

3.3.2 MMINABILUUIINEINITIIUBNLTE
drumaieuiuuytialan (Transfer Learning) {Ius5
FIURALININIIANTHULUII884 Deep Learning 28N
VIEIRUILULIaeINAngawSouTasuaa iU
Alndidssnu s lhidusrunitsvasuuusiaaslng
F5luauisuilidon MobileNetv2 Wwaz NASNetMobile
i lglumsnaseuinnzdswinmnidineSiaaasnaln
TFslumsszaranaisiniuuudiassdn wasfien
ANNYNGBIBUAL 1 (Top-1 Accuracy) ¥INAINTBLAZ 70
ANAWDNABS S BUALILIN (Top-5 Accuracy) 4INAINTaY
8z 90 TapnamesdsineasBoasinned 1

M13197 1 LLﬁ@]d‘ﬂy@%\JINLLIIL/"E;’)NE?JH’I5L§E/%jh’)5ﬁ’l£lZE]%

Al luudss
Model Top-1 Top-5 Parameters
Accuracy Accuracy
MobileNet
71.30 % 90.10% 354 M
V2
NASNet
74.40 % 91.90 % 533 M
Mobile
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3.3.3 MyIaUszansnw (Classifier Evaluation)
ANTABURITY LUNSNS (Confusion Matrix) tHuan319N 15
Uszilindszaniniwasuuudnaadaran sl szl nanais
(Actual Value) LABUNUANAANTN LGIINLLLIIAD
(Predicted Value) lapataglugduunvainimauning
A o . ! | oA oA
Tadsznausdine 4 a1 udadu 2 nga fa 1) ngunauls
(Positive) laguaniasanlatdunsditdas adfl True
Positive (TP) Aa Naaws L luniaidienni inass uazuuudnaes
THaansIduRINawl True Negative (TN) Waaws bu/lu

a o 4 a ° o o fw Aa A
MY 939 uazhuudaediraansiIuRn laula
2) mjwﬁvl,&iauh (Negative) inItheloe @99 False Positive (FP)
Naan s lUasstuny Ao duiei lawle uduuudiaes
TtaawsiduRsNaula False Negative (FN) HARWSATITIN

1 a 5| a tﬂl 1 o v Qs 6 | t&l § ]
fasadussnawla uduuusaaslinaansidusn liauls
anuudwi lunsdsziduludsnaula (Precision)
NI TM ANz True Positives (TP) ANEN1TD
TuninTadnsnaula (Recall) ANADNdaI (Accuracy)
TFuananuisnNuENINIaTaILLLTRadlas TN ANRANT
Tulunmadoani nalunsdh Positive Lag Negative fLade
wuuanslufinlumsiadsednTamwuuud1aes (Fi-Score)
LﬂummwawqmmiwmwLL;J'uﬁﬂumiﬁi:Lﬁu
a A T A a A
Tuganawla wazanuuinalumsvsaduluganaula [22]

Precision = 1% (D
Recall = % (2
Accuracy = (TP + EII:IIIII\I\Z ™) 3)
F1 - Score = 2Xx 1% 4)

4. HANIIANHHIG
MIDBNUULLAZNAMIMTIUUNTI IAUG Uazss wuLie
deAflasmnodszmmifiouununaulatu waemaSouy
wuudtelew wuinnsnaasdaantdu 3 §3u laun
managaumwanidoaialtlunsdss msnagaunw

Ay LLUUﬁ’]ﬂﬂdﬂ’]iL%‘U%iLLUUﬁW UI?J% LRENIINARDU
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nuuuudaaslassnsdszaniisaununaulagtu

41 wamsudasmwaindayaiias

ﬂﬁi?ﬂ”ﬂm"ﬁﬂawﬁamaﬂﬁ@ﬁﬂﬁ'ﬁ%mwi:mawa
A8N9IRE Intel Core i7 Genll ANNLS? 2.30 Anzidsa
whoanuiwan 48 inzlud wihsanudndses 1 nszlud
W8UIzNIaNaNTIAN Nvidia GeForce RTX 3070
lgmanduisnelnsen lausaioitlng (Soundfile)
msaadsliianusnluifvasnawinng da 1 Jund
nnsiwuasdsadumwdglaumaadlsn uselauna
Townds nawilafauraninunins 610 wnios
54 450 Aniera ANwAziBaa 100 ARle szauANNEn 24 T
i sdsurwaninlianunii LATAINF
Suvnawhrin laglsen 450 R Wiomavhemimansaiy
LALUA (Kernel) Taduuuitaadlassansdszanifisw
wuuaauligtu wazuuudinasnasauinaiielan
mssaanunsvesnnle 2 53 laur 1) 35Asnanenw
(Center) LIWAIAINANIVBIAINUNTIIUEIVIN S RUA
Meghe - ameananienaawh §2) 3500w (Resize)
\Dumsldwsrioi Resize vaslaumalomwuds iReaaiui

AMANTINRY AININD 11

()
d' %
20N 11 MIUIUYUINNTN

A = A o o a

MM 11 (n) iWumwildannsudastayaiios
I I A waa
Wuwaw 11 @) 1Juwn1wnlg3s Center waznIn 11 (A)
= A wnA ) A A o aa o
WWNINNLTIT Resize TINWNLaan 2 A5 fﬂ:gﬂmvl,ﬂ
naseunuuuuiaadlasmnotznnifisauuunaulig i
LLazLLuufﬁ']aaamiﬁﬂuj’msmﬂIau

U o —~ v 1

a2uamaeaadlaglBiuunassmaGawinmelon

MINARBIHlT Google Computer Engine uazlwsau 3
lasfiansauas asit Intel(R) Xeon(R) CPU @2.20 inzi&ia
FIUIN 2 WU WUBAINNT AN 12.7 Anzlud
RLANNTIETY 225.8 Anlud wmanduaslsznauaay
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v

a a Aa e a o a
lausdladniasw lausanuniy laussaunuens
uazlauTaguan Muuad Epoch YN 20 fN Learning
WinAL 0.01 @1 Batch Size WYINAL 32 WRAINAAIANTIN 2

A15197 2 mmﬂ@‘:ﬁnﬁmwwmuumf’maamﬂ?yuj

wyuelau

Precision 95.00 94.00 95.00 91.00
Recall 95.00 94.50 94.50 91.00
Accuracy 95.00 94.00 94.50 91.00
F1-Score 95.00 94.50 94.50 91.00

NN 2 WU LLUU?&Waaamsﬁﬂujuuud'mbu
3% MobileNet A lwAIANNLLIKEIN A1ANUFINTTD
Tunsamasudafianlas fanugndas LaEALARELLL
mﬂuﬁﬂﬁ'gaLLazlﬂﬁLﬁﬂaﬁuﬂdwLLuuﬁwaaamsﬁﬂuj
wuuaelauds NASNetMobile LLa:mwﬁaga{ﬂmﬁH
ANTAAAINNNI1928INTINAI8TD Center 10114 0
nsingawlutaatiovinldyszdnsainlunisituun
204 1UIAFINTIINMIAAANUNTIIVBININGIBIT Resize

4.3 uanisnaaaslaslduuudnasslasedng
Uszamifisanuuasnligsu

mMInaassitltansaus wazTadwISTALALNY
minanaslasnmaFouiuvuiielon laslinanmaaas
G9A13797 3

A13199 3 uRavUIEANSAIWYauLUTIRadlATITe

ﬂ?&'ﬁﬁ’)?’ltﬁﬂl]“ﬂﬂﬂau[ﬂg‘lfm

Precision 100.00 100.00
Recall 100.00 100.00
Accuracy 100.00 100.00
F1-Score 100.00 100.00
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¥ 4 Andadiengiga

4.4 HaUIEANDAINVDINITANANANINNVDININ
ﬁLmn@hmwﬁﬁmuﬂ%ﬁ‘li’fﬁaga

dszEnFainvesuuuiiaesuuudiandlasenng
Urzanifisauuunauligds wwudiaesmadsuiiuy
f1olaudd MobileNet Waz3T NASNetMobile lagld
NNIRAANUNINIVBININ @283T Center UWRZAD Resize
azﬁﬁmtmﬂ'ﬁmmgﬂ@Taa‘luﬁ‘hmuﬂ%ﬁwﬁagaLLam
FINWT 12 - 15

99.00
CNN
99.00
_ 94.00
MobileNetV2 94.00
) 90.00
NASNetMobil
ctiviobule 91.00
Resize m Center

AN 12 ﬁi’vmuﬂﬁﬁ?"zf”ﬁaya 5 Epochs
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99.00
CNN 99.50
‘ 93.00
MobileNetV2 96.00
) 91.00
NASNetMobile 94.00
20 35 90 95 100
Resize m Center

AN 13 ﬁﬂuauﬂﬁﬁifw”aya 10 Epochs

100.00

CNN 100.00
. 94.50
b tV2
MobileNe 95.50
' 90.50
NASNetMobile 94.00
20 85 90 95 100
Resize m Center

o
@ Al

4' o
AIWN 14 1UIUATIN

ll??/"llyayﬂ 15 Epochs

100.00
CNN
100.00
. 94.50
MobileNetV2 95.00
_ 91.00
NASNetMobil
(S oo1le 94.50
20 85 90 95 100
Resize = Center

AN 15 ﬁﬂ%?%ﬂﬁﬁ?ﬁ“@gﬂ 20 Epochs

ANAWA 12-15 aiwmuﬂ%“aﬁwﬁaga 5,10, 15, L@

20 Epochs WUINMIUSLAMAANAIBAT Center SN 1A
draugnadadlunuudiaaslasiinodszamifiog
wuuaauligth uuudrnasninFouiuvudiolouis
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Uszanii mmLmeauhgfuﬁ‘l"fmsa@mﬂmmﬁwmmw
a8 CenterIﬁﬁhmmgﬂﬁadqdﬂiﬂLLuuaﬁ’madmsSU‘uj
wuua1olaud® MobileNet Waz3% NASNetMobile
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L8235 NASNetMobile Iﬁmmmgﬂﬁaﬁam: 94.50
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Abstract
The rate of depression in Thailand has been steadily

increasing, with the majority of cases going untreated.

1 22 245U 1 ansax - Nwen 2569
Vol. 22, No. 1, January - June 2026

Asaresult, expressions of depression often appear on social media.
This study aims to develop a predicting depression model
from social media images using machine learning technique.
Data were collected from Twitter users, including images
and results from a Patient Health Questionnaire-9 (PHQ-9),
totaling 1,131 images. These were categorized into four groups:
423 images of individuals without depression, 525 images
of individuals with mild depression, 134 images of individuals
with moderate depression, and 69 images of individuals with
severe depression. A convolutional neural network was applied in
the study. The experimental results showed that the predictive
model for depression based on images from social networks
using machine learning techniques achieved the accuracy rate is
81.16%, the precision rate is 81.88%, the recall rate is 80.81%

and the overall efficiency rate is 81.02%.

Keywords: Predicting Depression, Social Media Images,

Machine Learning Technique.
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1) Tuiayatiian (Input Layer)

2) fu@auﬁg%’u (Convolutional Layers) 1o
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WUUAINA lasfianaa9tinnin (Weight) vasudazialuas

3) {uﬂoﬁfumzﬁu (Activation function) lag
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1. Data Acquisition

Twitter APl /Twitter ID —“‘ Image

Patient Health Depression

i Questionnaire (PHQ-9)

¥

2. Model Design and Development

Data Preparation —' Data Processing ' Model Construction
CNN : Convolutional Neural Network

¥

Assessment Score

Test Set

3. Model Performance Evaluation
Accuracy

Training Set
. Accuracy
g
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3.1 mslﬁmamwﬁaga (Data Acquisition)
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1. Load Dataset
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Twitter Image
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and Development)
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2. Exploratory Data Analysis

Class name

¥

Training images Training Labels

3. Data Preprocessing

Scale Convert

L 2

4. Model Architecture Implementation

Pixel values

Input % 1% Conv2D i RelU

~» 24 Conv2D % RelU
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< 3¢ Conv2D

Dense i FLATTEN - RellU

Output 4

¥

5. Model Training

Adam optimizer Categorical Crossentropy loss function
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3.2.4 NMIMARALATIRIIILULIIREY (Model
Architecture Tmplementation) @9§lassasronsugasln
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gﬂmwﬁﬂ 3 LUU3809lalA LeNet-5 AlexNet VGG16
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Model: "sequential”

Layer (type) Output Shape Param #

conv2d (Conv2D) (None, 26, 26, 32) 320

max_pooling2d (MaxPooling2D) (None, 13, 13, 32) 0

conv2d_1 (Conv2D) (None, 11, 11, 64) 18496
max_pooling2d_1 (MaxPooling 2D)  (None, 5, 5, 64) 0
conv2d_2 (Conv2D) (None, 3, 3, 128) 73856
max_pooling2d_2 (MaxPooling2D) (None, 1, 1,128) 0
flatten (Flatten) (None, 128) 0
dense (Dense) (None, 1024) 132096
dense_1 (Dense) (None, 4) 4100

Total params: 228,868
Trainable params: 228,868

Non-trainable params: 0

3.2.5 MIFNUULTRE9 (Model Training) lhmIan4
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MIMAUAANTNTIEN (Weight) uazananulianges (Biases)
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Crosentropy loss function TNWHATALNT L%'Eluj’ (Epochs)
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5 791
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3.3 MsUsetlinUsLaNSNINULUINR DI (Model
Performance Evaluation)
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(TP +TN)

Accuracy, = (TP + IN +FP +FN x 100 (1)

Precision, = % x 100 2)
P

Recallc = m x 100 (3)

Fl _ 2x(Recall x Precision ) 4
e B (Recall + Precision,) )
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3.4 1309401 1T kN1
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2 6 6 Aa wn
3.4.2 Muwsanaws sruulfiens uszlusunsy
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- xuuﬂﬁﬁ‘ﬁms: Window 11 Home 64 bit Operating
System
=
- MM adoulysunsy: Python
- Google Colaboratory Pro (Colab Pro)
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Abstract

This research aims to develop a product traceability system
for coffee products of the Ban Tam Sing Coffee Community
Enterprise in Chumphon Province, evaluate its efficiency,
and assess user satisfaction. The study was conducted following
a systematic system development process. The research targeted
a group of 300 consumers and individuals interested in coffee
products, selected through purposive sampling. The tools used
in the study included: 1) a coffee product traceability system
developed using PHP with MySQL as the database management
system, and 2) a questionnaire to assess user satisfaction with
the system. Statistical methods used for data analysis included
the mean and standard deviation. The findings revealed that
the overall satisfaction with the coffee product traceability
system was rated at the highest level (Mean =4.64, S.D.=0.03).
The developed system enabled consumers to easily access
information about the origin and production process of individual
coffee products by scanning a QR code on the packaging.

The system provided production details, nutritional information,
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distribution data, and other relevant product information,
ensuring accurate and comprehensive information for consumers.
This enhanced consumer confidence in the coffee products of
the Ban Tam Sing Coffee Community Enterprise in Chumphon
Province. Additionally, the system demonstrated potential
for adaptation and application to other community products in

the future.

Keywords: Traceability System, Thamsing Coffee, Community

Enterprise.
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