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Professor Dr. Tetsuya Kawanishi
Waseda University, Japan

Tetsuya Kawanishi received the B.E., M.E., and Ph.D. degrees in
electronics from Kyoto University, Kyoto, Japan, in 1992, 1994, and
1997, respectively. From 1994 to 1995, he was with the Production
Engineering Laboratory of Panasonic. During 1997, he was with the
: Venture Business Laboratory, Kyoto University, where he was
enga d in research on electromagnetlc scattering and near-field optics. In 1998, he joined the
Communications Research Laboratory, Ministry of Posts and Telecommunications (now the National
Institute of Information and Communications Technology, NICT), Tokyo, Japan, where he became the
Director of the Lightwave Devices Laboratory. During 2004, he was a Visiting Scholar in the Department
of Electrical and Computer Engineering, University of California at San Diego. Since 2015, he has been a
professor in the Faculty of Science and Technology, Waseda University, Tokyo, Japan. His current research
interests include high-speed optical modulators and RF photonics. He served as an associate editor of
Photonics Technology Letters from 2008 to 2011 and was a committee member of the Microwave Photonics
sub-committee of the IEEE Photonics Society. He has also served as a member or chair of committees for
major conferences, including the Optical Fiber Communication Conference (OFC), the Conference on
Lasers and Electro-Optics (CLEO), the Opto Electronics Communications Conference (OECC), the IEEE
International Symposium on Microwave Photonics (MWP), the Asia-Pacific Microwave Photonics
Conference (APMP), and the Asia Communications and Photonics Conference (ACP). He was the general
chair of MWP/APMP 2014 in Sapporo, Japan, and a TPC co-chair of ACP 2014. Additionally, he has
contributed to international standardization efforts, including IEEE 802 and other organizations such as the
International Telecommunication Union (ITU), the International Electrotechnical Commission (IEC), and
the Asia-Pacific Telecommunity (APT). Currently, he serves as the chair of the Task Group on Fixed
Wireless and Ground-Based Radar Systems (TG-FWS/GBRS) in the APT Wireless Group (AWG). From
2017 to 2019, he was a member of the Board of Governors of the IEEE Photonics Society. He is an IEEE
Fellow.

Title: Seamless Integration of Wired and Wireless Networks: Innovations for Public Infrastructure

Abstract

The seamless integration of wired and wireless networks, including optical fiber communication, terahertz
wireless systems, and radio-over-fiber technologies, is revolutionizing public infrastructure. These
advanced systems enable high-speed, reliable, and scalable connectivity essential for diverse applications
such as cutting-edge scientific research, high-speed rail networks, and airport infrastructure. This keynote
will delve into the latest advancements in photonic and radio technologies, addressing challenges like
interoperability, propagation loss, and cost-efficiency. By showcasing real-world applications and
innovative solutions, the presentation will highlight how integrated networks are transforming public
services and supporting sustainable, connected communities.
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Professor Dr. Pau-Choo (Julia) Chung
National Cheng Kung University (NCKU), Taiwan

(R.0.C)
Pau-Choo (Julia) Chung joined the Department of Electrical Engineering,
National Cheng Kung University (NCKU), Taiwan, in 1991 and has become a
full professor in 1996. She served as the Head of Department of Electrical
Engineering (2011-2014), the Director of Institute of Computer and
Communication Engineering (2008-2011), NCKU. She was elected
Distinguished Professor of NCKU in 2005 and received the Distinguished
Professor Award of Chinese Institute of Electrical Engineering in 2012. She
: also served as Program Director of Intelligent Computing Division, Ministry
of Science and Technology (2012-2014), Dean of Miin Wu School of Computing at NCKU, and Dean of
College of Electrical Engineering and Computer Science at NCKU, Taiwan. Dr. Chung’s research interests
include computational intelligence, machine learning, computational pathology, medical image analysis,
and pattern recognition. She currently is focusing on Whole Slide Image (WSI) pathology image analysis
and has built ALOVAS platform for the analysis of liver and breast pathology images. She served as an
Associate Editor of IEEE Transactions on Neural Network and Learning Systems, IEEE Transactions on
Biomedical Circuits and Systems, and IEEE Transactions on Artificial Intelligence. Dr. Chung served on
two terms of ADCOM member (2009-2011, 2012-2014) of IEEE CIS, the Chair of CIS Distinguished
Lecturer Program (2012-2013), the Chair of Women in Computational Intelligence (2014), and the Vice
President for Members Activities of IEEE CIS Society. She also served on two terms of BoG member in
IEEE Circuit and Systems Society. She is a Member of Phi Tau Phi honor society and is an IEEE Fellow
since 2008. She also served as the Vice President for Education of IEEE CIS. Currently, she is the Chair of
Strategy Planning Education Committee of IEEE CIS.

Title: Al-Driven Pathology Image Analysis with Semi-supervised Learning

Abstract

Pathology image analysis is computationally intensive due to the large size and complexity of whole-slide
images. With recent advances in Al-powered image analysis, digital pathology is increasingly integrating
Al as an assistant in interpreting pathology images. ALOVAS offers a unique solution for analyzing whole-
slide pathology images. It employs deep learning models combined with advanced image analysis
techniques to support tasks such as Ki-67 quantification, Her2 grading, liver tumor detection, nuclear
quantitative measurements, lymphocyte detection and aggregation analysis, fibrosis dispersion analysis,
hepatitis characterization, and more. Due to their extremely large size, labeling pathology images is highly
time-consuming. As a result, labeled pathology datasets are scarce and difficult to obtain. Semi-supervised
learning (SSL) offers a promising solution by leveraging unlabeled data during training. However, many
existing SSL models are limited by weak pseudo-label selection strategies and suboptimal data
augmentation policies, which often lead to poor-quality pseudo-labels. In this talk, we will not only present
the ALOVAS platform but also introduce the fundamentals of semi-supervised learning and present a
confidence-aware algorithm designed to enhance pseudo-label accuracy and robustness. This algorithm
incorporates three key modules, which collaboratively improve the semi-supervised learning. (a)Persistent
confidence evaluation — identifies high-quality pseudo-labels using a confidence-based selection
mechanism. (b)Inference-evolution-based consistency — filters out temporally inconsistent pseudo-labels to
improve training stability and performance. (c)Adaptive augmentation — dynamically selects the most
suitable augmentation strategies for each training iteration.
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NCIT-INCIT 2025
ON-SITE PROGRAM

12 - 14 NOVEMBER 2025

College of Computing, Phuket, Thailand

NCIT(IOT) & INCIT (HEALTH BIO) DATA SCIENCE 1 IMAGE PROCESSING 1
26(NCIT) ¥ adwisiuus-uuthreadon 1571195369 An Al-Based 157191692 DWT-Based |m§‘osugan Using
mnlu?g‘am“mmnn;::wm"m and Sustainable Travel Planning CNN-Generated ooty
1571196145 Machine Learning-Based Screening for 1571192390 Segmentation of Thai Provinces Using Fire 1571194942 Water Quality Level Classification from BUU
the Therapeutic Potential of Thai Incident Time Series Data Test-Kit ImeUﬂnng—Cdlbvumdondlmanwly
9.00 - 10.20 1571200411 Herbs in Dementia Treatment Towards Sﬂfer
E-Healthcare: BWM-Based Cybersecurity Risk 1571197269 Real-Time Nuclei ion and
Prioritization in PR-1HC Stained Breast Cancer Histopumology
1571198312 DeepLeammgC(osuﬁcm n of Knee
hritis Severity from EMG Signals Using 1571194365 Hybrid Deep Learning Framework for Multi-Class
LSTMModel Breast Cancer Scoring Using Grad-CAM++
10.20 - 10.35 COFFEE BREAK
CLOUD AND NETWORK DATA SCIENCE 2 IMAGE PROCESSING 2
1571196736 Privacy-Preserving Academic Transcript 1571197172 Al-Based Feature Importance Analysis of Factors | 1571132923 ysi
Verification Using Zero-Knowledge Proofs Affecting Tholands Gold Price Across COVID-19 i ing
Phases and One-Year- Price Estimation Learning Model
1571132816 Practical Aspects of Edge-Cloud Platform for
Health and Wellbeing 1571175500 Predictive Maintenance for Motor-Operated 1571197292 KANU-Net (RBF): Impvovmg Cobrecwl Polyp
Valves: A Machine Learning Approach to ia Function: 9
1571198600 Spatially-Optimized Split Bandwidth Assignment Torque-Based Fault Detection Stabilization
10.35 - 11.55 for CI Mitigation in Dense 5G NR Network Using
the Modified Kernighan-Lin Algorithm 1571193634 DyMF-E: Encoder-Only Dynamic Graph Fusion for | 1571189628 A Comparative Study of Deep Leaming
Fodee- Oy hyng ; . ! by L
1571200437 ing Key Factors for Climate-Responsive i Pop Smeor Images. =
Supp'y Network Design 157195208 Spiral Curriculum Optimization (scc» Spiral
1571197062 Multi-Branch Vision Transformer for Early Skin
Osullomry Micro-Cycles and Jumpsfo( Cancer Detection
Constrained Engineering
12.00 -13.00 LUNCH
13.30 -16.25
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12 - 14 NOVEMBER 2025

College of Computing, Phuket, Thailand

18.00 - 21.00

9.00 - 16.30

IX

Artificial Imdllgence in ngher Education:
Oppomn hallenges, and Ethical

CYBER SECURITY DATA SCIENCE 3 IMAGE AND DATA SCIENCE
157197170 LiteXGNN: A Li Stabilizing Brain Emotional Learning with 157127059 Al-Driven Web Application for Real-Time Exercise
Neural Network for Malware Dmmwﬂh Adam-Based Optimization Posture Correction
Flow Graph Explainability
1571197105 Comparative Study of Hedonic Motivation, 1571133314 ised Learning for Image
1571197272 From Detection to Evidence: A Unified System for Shopping Lifestyle, and Trust on Impuise Buying ClmsﬁwuoumOvurvuw
Automated Emoail Phishing Analysis and Forensic in Social Commerce Platforms
9.00 - 10.20 Logging o 15711 Max-C ing for
1571197218 Bridging the nce-Explainability Gap: Aware and Diverse Tour
1571203112 The i Global A Case Study of War nBERTa and Thai LLMs Recommendation
Cybersecurity in Thai Hate Speech Detection
1571197280 Semarmc suu:v.ure Based Graph Attention
1571196893 Good Practices in Information Technology Auditing | 1571198334 The Prediction of Stroke Using Data Mining for Dialogue Intention Classification in
Techniques qudnm
10.20 - 10.35 COFFEE BREAK
MACHINE LEARNING DATA SCIENCE 4 IMAGE & PROJECT MANAGEMENT
1571195689 Clossification and Identification of Potato Leaf 1571195134 ‘What Did the Tourists Said About Pattani: 157195136 Optimized Multi-Stage Video Denoising with
Di i i ion-Ai Exploration Through Machine Leoming Pyramid Deformable Alignment
Deep Neural Networks Through Feature Fusion
1571197072 /An Explainable Vision Transformer-Based
1571195708 A Compoarative smcyanocnmLeammg ACcmparmlveAmiyssofEmbeddng Ensemble Framework for Automated Tire Wear
Models for Forecasting the Stock Representations Assessment.
Thailand (SET) Index Based on Technical Anolys-s
10.35 - 11.55 1571197264 Fine-Tuning Thai Language Model for Sentiment 1571198363 ier Quality C for
1571194066 and of Analysis of Restaurant Reviews Using ive Supply Chain Pr i
@ Pronunciation Judgment System for Foreign ‘WangchanBERTa
Language Learning Using Machine Learning 1571198071 C it Machine Learni
157195163 Enhancing Multilingual Procurement Matching Deep Learning Algorithms for Customer Support
Through Character-Level Pattern Abstraction Ticket Classification: Evidence from Public and
and Entity-Based Augmentation Enterprise Datasets
12.00 -13.00 LUNCH
HUMAN COMPUTER INTERACTION 1 SOFTWARE ENGINEERING 1 EDUCATIONAL TECHNOLOGY
1571193971 Travelling Salesman Problem in the Classical to 1571194517 The ImpoctofO(WlD 19 and Remote Work on 1571194867 Exploring a Hybrid Feedback Model: The Impact
Quanwm Em A Comparative Review of re Development in Thailand afTeachomndAl Feedback on Sixth-Grade
Computational Complexity Students’ Reflective Writing in Mathematics
1571195055 TraceCraft: A Tool for ISO/IEC 29110 Traceability
1571133195 Management 1571195515 d Evalc f a Real
Cost:uCompﬂmhv.StndyofSD\ﬂﬂnI w-sm Symmfer Undomum pinions Using Annual Meeting of
Educational Games for Children 1571194692 Mobile Application for Screening and Decision Generative Al for Large Group Classes the Council of
13.30 - 14.50 Support in Contraceptive Method Selection IT Deans of Thailand
1571133171 Exploring User Sentiments on Artificial Intelligence. 1571196638 Desi jew-Targ It
for Education: a Topic Modeling Analysis of Google| 1571197295 Time-Based Observation System for Real-Time i
Play Reviews Learning Analytics mnng Lessons Using Learning: V-waluohon Umg Subjective
TIm?Se'lss Cross-Secti Comprehension and Answer Accuracy
1571132828 A Comprehensive Analysis of Sound Designin
Modern Video Games 1571196886 Development and Evaluation of Reflection
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ABSTRACT — This research introduces a blockchain-based game
account marketplace designed to enhance security in data storage and
transmission, prevent fraud in exchanges, and reduce verification fees.
The system leverages the ERC-721 Non-Fungible Token (NFT) standard
to store game account data, integrates Symmetric and Asymmetric key
encryption for data security, and employs Digital Signatures for
Built on the Bitkub Chain network,

transactions using KUB digital currency, applying a 5% system fee

verification. it facilitates
based on the selling price. The results demonstrate that the system
effectively reduces seller fraud, enhances exchange convenience, and
lowers fees for low-value accounts. However, it still requires
administrator intervention for password changes, which could be
automated in future iterations.
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Industrial Stock Investment Strategies Using a Multivariate Gaussian

Mixture Hidden Markov Model
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ABSTRACT — This study aims to examine the effectiveness of
the Multivariate Gaussian Mixture Hidden Markov Model (gmHMM) in
identifying latent market regimes and developing investment strategies
for industrial stock indices. Using the logistics sector index from the
Thai capital market over the period 2012-2025, the gmHMM was
configured with three hidden states and three Gaussian mixture
components within a rolling-window framework. The empirical results
demonstrate that the Long & Short strategy derived from gmHMM
signals outperforms the buy-and-hold benchmark and significantly
mitigates downside risk, while the Long Only strategy reduces risk
exposure but yields lower returns. Performance evaluation based on

the Sharpe ratio, volatility, maximum drawdown, and cumulative
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returns confirms that the gmHMM offers a robust framework for market
cycle analysis and provides practical support for developing

investment strategies in highly volatile markets.

Keywords —— Hidden Markov Model, Gaussian Mixture Model,
Stock Investment Strategy, Market Cycle, Risk Management
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g0uz 50128 1RRIN1TA91989NITNITINUAIVINAA DU UN LA
Fudauuazinarslassaiaton (sub-regimes) laabadn vinlinns
$unn hidden regimes fAMuuBININTHLATENINTAFTDUAIW
uasewasaanaldanii HMM Und

117341 gmHMM 1ndszgndlinunisiansiaridunenga
qmmmsuluu‘%mmmmﬂwyﬁmﬂuummoﬁﬁﬁnﬂmwy Haluwd

ﬂ']il,ﬁ&lﬂ’l’mLL&jufj’]luﬂﬂiﬂWVﬂﬂ’]ifﬁ ﬂ?iaﬁﬂﬁl&uﬂ’]i’ﬁlﬂﬂ’ﬁw asa

aanu waznIsiean wasesliiuaaia TFEX HAWM IR NAIT
Sulswasinasnulumsldsyanarmindonaninfisilsuaznis
Tasruanudosatnodszinsnm

winwitonauntin lduaasliiiudsdnanwaasuuuitaadaniae
Wgawsn (HMM) 1%ﬂ’1§§::1.q| hidden regimes Ta4A81ANIILIH WA
) d9a98900 HMM LU univariate #W3a8UUANIINIZANUAIUUL
Gaussian LHg7 F‘fiavlajmmsna:ﬁaumwﬁ'wﬁaumawﬁﬁﬁuﬂUﬂﬁg’u‘ﬁ'
fmsnszansanduazrnsnuldagnaieswe nsWaw Multivariate
Gaussian Mixture HMM (gmHMM) 33a aulanddadniaillasiiy
mmmmsnlumsﬁmaﬁagaﬁ'ﬁ%mUI%N@LLa:mmﬂﬁuiwﬁ‘u
flWananInszy hidden regimes ldusiudnuazlndifssnuaninanw
39VAIANIANINNTN

TusSunesdsznalng Tymadyindsznsie dyydeus
89 weIaTilsungy (sectoral futures) Un TFEX flanwagasdn
siaNal‘ﬁ’ﬁfnm"qu"L&immmi"ﬁﬂi:IMﬂﬁLﬁuéTnmmwﬁgﬂumnﬁa
flsuaznistesriuanuidss Sufaanuinduiiesdoanauinsou
myianeifiauninldi sectoral indices lanass inasad A
miﬂmuﬁlﬁmu‘lﬁﬁe

nwispisaiunsdesanlasassann Kikamncharoensin [1] A'ls
LA%aNIBUUWIAAYES gMHMM @%319z1 hidden regimes Wazluzii
nagninIaInwBingejuddinnenimnase il jia  9wide
atTuihdudutesiessnandeniiney gmHMM Nﬁﬂizﬂqﬂﬁﬁu
é’ﬁﬁﬁumjuqmmmnswmemaauNams%amm%uﬁ'aﬁuﬂ%
UszdnSnwvasluealuviunamanulng

wisefiiun léwammannnanonsaisiRarinuangdnssu
2830810017431 133192101 Hidden Markov Model (Hamilton [2];
Hassan L8 Nath [3]; Nguyen [4, 5]) sﬁatﬁumsﬁmuni:uawmﬂ
HuMIENNadUnADwia  wudaenfuasugiandudan
"ﬁ(u LT Markov-switching GARCH lLaz Bayesian approaches (Ang
and Timmermann [6]) aaaaaun1tazyndlFITnasouiidean 1su
LSTM af_mvl,iﬁamumfhﬁdm‘lmy'ﬂ'amag’ﬂﬂﬁé”ﬁﬁﬂmwﬁﬂﬁa
funswdidon wazgdldwunisdszgndliidadinnuarijundy
gaswnyanludsznelnelanas

HRITUWYDIHITLLD sluzr9neauntn (Kijkarncharoensin and
Maneerat [7] )"L@TLauaniamLmﬁm 83 Gaussian Mixture Hidden
Markov Model (gmHMM) Lﬁ 831 hidden regimes LLa:‘T;’J"mSme:ﬁ
én amwgalumssaa%’uﬁaQaﬁ'ﬁé’nwm: multimodality Wag fat tails
atn9lafid udandnflagluansuensineuszmged aa
wangwdslszansainnsnegouen pmM3Fer8a3e

Nwistatiuitasenalagassannsaududmsld gmHMM
LUURAEGILYS (multivariate) LA B a2 wNaSaUBITIANAT R
FuFaunit HMM vl uazafrmdngumdsdszindainnisdannslu
aa1A939 198 gmHMM Tarnulaaiduinitondin HMM wuy
Gaussian 1i87 1Hasanannsndiassannlivndvesniinszane
Hanauunwldanadandgu uazlwnisduun hidden regimes Ataian

N



NUITBEIRMITaNERIgInsaaiamIiudnnguainuuife
BoamILaguan1uzaaa (regime switching) sdﬁa"lﬁ%"umsqmﬁn“[mv
Hamilton [2] uazdaangnwamidasanluuiunnisiiulas Ang uas
Timmermann [6] fie3u1891 asnanisSuilanwasaasnsraUanIue
sxmwmqzLﬁms‘iWLLauﬁmgaaf_m"l,u'@ial,ﬁaa LRIV EERFIC AT 18
Y lmunsasumsddsuulasdalassaianaitldagrouugn
LLmﬁﬂﬂ@@md‘lﬁﬂ”ﬂmﬂ% Hidden Markov Model (HMM) lun33zy
gouzasangdowiudsliausasanaldlosase waszviouaglu
iagaswmmamsﬁu WRITBVBY Kijkarncharoensin LWae Innet [8] e
ﬁmﬁ'ﬂmsf:m"n@aaalﬂuu’%mqmséhLLuﬂﬂTagaL%anmlumu
warnuimaanageuaNuaisTe93s HMM lulgmffaany
"L&im’maugm ﬁauﬁa:mummaLﬁmﬁ‘uﬁmﬂszqﬂmﬂmmmuaﬂ'w
LaugLuuy

Pmueideans ATnsUszunmarwindmasves HMM 1ésunas
Walwaghsdatilasasudiuuas Baum uas Eagon [9] sfinwswngm
Ja98anasnu Expectation-Maximization (EM) wazan dovaalay
Rabiner [10] lwidaszynd aufisaunas Juang [11, 12] waz Gauvain
Wae Lee [13] ﬁmuamﬂ% Gaussian Mixture Observations Lﬂiatﬁlu
ﬂmuﬁmijulﬁﬁ'u HMM Iunwsﬁﬂaaaiayjaﬁﬁmsnsmmﬁ'sfﬁuﬁau
s‘fiuﬂuqmawﬁaﬁ'wUVL@Tﬁ;a"LiJ’lmTagawwmsL’Su UV
Kijkarncharoensin L8 ¢ Maneerat [7] ldnasay Gaussian Mixture
HMM (gmHMM) lumsiaasdyarananduinnemalng lasuaas
T¥Andn gmHMM san3nsuanemensnIzaefiduasnionunle
@31 HMM wuudnd %uﬂumsgﬁugmﬁmfumﬂ% gmHMM Tunms
24a712H hidden regimes vadaTHiUNgugaWNITY

ludrun1sdszgndld HMM AUARNARU 91UB89 Hassan uaz
Nath [3], Gupta LLa¢ Dhingra [14] ez Catello et al. [15] LRAILALAY
71 HMM mmsnlﬁﬁaa‘hu,unamumm@meﬁfmm@umsﬁmﬁﬂasﬁa
anglaass agelsiany mummﬁﬁnw’ﬁaQaswmﬂuammmwLLa:"L:J'
WINTUWIANWUANAIILTIARINNTTY wmasfi Nguyen [4, 5] uaz
Nguyen, N & Nguyen, D [16] lda18m3ls HMM ldgnnsdaidansiu
31ﬂm”"sLLa:w”mmﬂaqwﬁmsamu‘lm:ﬁumﬂa Lwimyomagﬂuniawaa
HMM LmuL?iaaﬁvLai"L@Tsaai”uIﬂiaa%"wﬂj”agavxmmﬁLnJi Tudlszidind
Kijkarncharoensin [1, 7] e %1tauan1ssnaasasi SETs0 lasld
Multivariate gmHMM (e g=riounnuaunuiszninsfasoaaanany
18 wazugaslWiiuinuuudaesuuunateaaudsaunsaRyaanm
wiudhlumsrzyamuzaaaldagadioddny

wananii mua’wqmiumﬂ Bayesian L% Lenart et al. [17] Las
Jahan-Parvar et al. [18] laiauannslduuu$1asd Bayesian Nonlinear
LA Multivariate Unobserved Components E?W%%'Uﬂ’]il,mﬂ"i‘g NI
LAIHNIUAZNIINYINTALARIA LL@iﬂ'muﬁuﬁs:ﬁuLﬂmgﬁawmﬂ
mﬂniﬁmsﬂs:qﬂ@?ﬁmmmﬂﬂmm ANWIN Kijkarncharoensin
(1] leauansaunnsla Multivariate gmHMM Lﬁas:q hidden regimes
luaziiiunongy Tasdoulosudas regime [ ALNIATANIAANY
L?IIEJGL"Edﬁn 175 Expected Shortfall Lz Maximum Drawdown Wiau

& ° y o ' . A
muu:mnaqwfmsamuﬁmm:ammuﬂa: regime Tatiotduny

10

YLIUNAVDILUIAG regime switching mm%mqwﬁ"[ﬂgimsﬂs:qﬂﬁ‘l%
Tuaananuase

28141378 w¥nsaudTn13lu Kikarncharoensin [1] 22818150
31uun hidden regimes LLa:LauaLmeaL%anaqwﬁﬁaaﬂﬂﬁaaﬁu
Tassafennudssasaaalaodnedszuy WAHIVIANANZINLT
ﬂg‘jﬁ'ﬁﬁLLam‘lﬁLﬁuﬁaﬂs:ﬁﬂ%mwmaanaqmﬁmﬁfﬁumséamm%a
mMsnsassilssithnansfazdasananudinannlasnagey
n3ay gmHMM ﬁ‘m]”a;&ams%amwaaé‘ﬂnﬁﬁuﬂejuqmmnﬁulu
Aaa lne w%?auﬁ?aﬂsuﬁuwamsmsm‘%anaqmﬂumﬁa: regime L7 8
WWuntasinesznintansaudiinsnunsan il jualuusunaas
msamuua:u‘%mimwm?}mlumm@ TFEX

mu?ﬁ'ﬂﬁﬁi’ﬂqﬂszmﬁLﬂiamaaumsgamsJ (trade) VD IGTHH
ngngaamnIsw laslfuuudtassuninendeniiunanuuunng
(Gaussian Mixture Hidden Markov Model: gmHMM) @13nTauLuIAa
lu 1] ldiaue3Tn1332y hidden regimes LLaznaqwﬁmmmuﬁ
LAUNZRUNUUARN regime umﬁugmmaamﬁmsw:ﬁmwm?}mL‘Tjaﬁn
awu’ﬁ'mf:ag;al,ﬁuﬁﬁ]:@iamaﬂLl,mﬁm”and'nﬁ'zUmimaamf"ﬁdﬂﬁﬂﬁﬁo
lagihunudiaas gmHMM andszondiuaziiungugamnnisaved
aaanuing Lm:ﬂsuﬁumﬁwfﬂmdﬂaqwﬁms%mmLﬁ'alﬂﬁ
nangmdadszsndifvaiudszansnnaeantauisnmaitluaniae
AR5 NIlUTAU0INNTFIIHAN B UUNULAZNFLUSMITANULEES

lanvasunaulsznaudisddiunan laun (1) un#n GR
abuwanudayresmyhwisuwi liuvasasiiungugaamniay
LaZUUIAAVES hidden regimes, HILEHNITNUNIUITIHNTINA
\fgdas (2) N #g Fougaroazifuavaunuinass gmHMM
srufsnsdnrmatataninieliinusuanauuny (3) 3513
NAaed LRAITIUABad T AN Tasaniznsls gmHMM
Lﬁm:qﬁmu:mmua:w‘“@ummmsﬁnaqwﬁmséﬂw, (4) HARWTUAZ
9AUIY FITIHIURANITNATBUNITE 8218 UAZ3LATIZR AW

mmmwadnaqwfmﬁ‘lﬁu?umammﬂm, uaz (6) F3UMA

ad 4 o
2. nOeHNinITag
WUUFIRBINNSAONT A UL UHRNLL LM AR 8AILUT (Multivariate
Gaussian Mixture Hidden Markov Model: gmHMM) wwnisvene
n38Uvad Hidden Markov Model (HMM) talsiananInsasiudayaidl
Aa1edfuaziinnInIzanealNTuTawiInnIINITLINLIIUN@A LA L2
1ot gmHMM WNENHENBAIMNEINT2EI HMM Tumsduunannusi
Tawl3n (hidden regimes) [TNLAIY ﬁﬂ‘m&qiwllad Gaussian Mixture
Model (GMM) lun1sdszanaiadguainunuiusiusasdoyand
lanswmongudasmeluudazaniuz
WUV HMM LTUANNITAIMUaTaseIan usdaniin
dao ¢ ¢ o o A & a
S={51,55,...,5} MTatarunszuinmsansaanaaunnis lasd
a y A . R
wnindnaasuaniuz A = [a;;] 59 a;=P(s,.;=jls,=1) uaas
= . o a . o, o o
fennuasduwianueazidfouan i 1ud9 j luamziaan £ dwsu
o de » _ o . X
Toyafidaunald (observations) LazA1LNAIITUAINMIUINUAY

YRIFDUSTaULSUNLNBITD



lunsdivas gmHMM n1suanuasastayasaunanioluudaz
amu:vl,ajvlﬁ’qﬁﬁﬂag;ﬁ Gaussian LA87 WALNWNAIY NTHNANLTILEY
2849 Gaussian %a1867 lauWInTuANRUILIELEIawlaaIniy

s sanTadoulaidu:

M
pGilsi)= D cn (5 finZin] )
m=1

Tasd Cim fadinin (mixture coefficient) W83 Gaussian Rl

Funa x,cR? Tusnue

m lugonuz j Sadwluawdewls T2, ¢, =1, d1u NG|p2) fe
WNIATUHAMNARILUUVBINITUINWIIUNAuLUAR18aulS
(multivariate Gaussian) NRAaRY 1 uaziunsnglaraSoud 2.

Foiin gmHMM mmsnﬁ'vé’nwm:msns:mwaaiayjaﬁlﬁmm
mode uazin1311l (skewness) W3aWN9M R (fat tails) Faainwule
°1Tayjamdmsﬁuﬁﬁmmw‘"umuqdLLa:Iﬂsaa%”wﬁvmeluL%uéfu

wundnaesunfnengand (HMM) uuuasdnldnisusnuasuyy
Gaussian 1agdmsUetusmulsdinalundazanus Gefidaiina
lun13sessunisnszatefinarslnaanianionu lunranaunn
wuUS1aINtsaa T auITUNFNLLLINNE (gmHMM) ldas1ansay
FINEIIRIDNITUNUA Gaussian 1A 8IGI8NITHENITILFU DB
Gaussian #a18A7 M IRENNNT0FLHOUANBULNIINTLNHANILLNY
Afausudenuazliundlddsdn witnesdasnaniudiuin
wwswﬁma%ﬁﬁaaﬂs:mmmnﬁmmzmwwﬁusﬁamiamsﬁwmmﬁ'ga
111 ud gmHMM diauianguganiuazaunIniy hidden regimes
T&lndidgsanuidnasennnnin HMM Luuaidy Ssgeandaany
NTOUN3Is8RoURIN09 Kijkarncharoensin [1] g o unainvas
G ATUTaUITINAANTI HAADUUNUINT Y LAZHAADLUNUTR
wenanitgslensaunismagauuuy rolling window taszifiuaau
AsLERAINaIuLLinaasdianatiinly fetduni3vin robustness
check lwdadszsny  asgelsfmuanudspilsslildsumsseney
transaction cost N1INARD U LU U sensitivity analysis %38 cross-
validation S'fiagﬂi:‘uqLﬂuiﬂﬁ‘hﬁﬂLm:ﬁﬂmdmﬁﬁ?ﬂ@ia"l,ﬂ

nsdszunadIwiITdeasved gmHMM vinlaslddanasii
Expectation-Maximization (EM) 37 4 f9n151% Forward-Backward
Algorithm &1WTUN1IA B ImaudIztduIINTeIRD NS LA
Maximum Likelihood Estimation (MLE) #1#3uadiaanindiiaasvad
Gaussian [1] WaawSAagazaInITAaT A=Aty D} #l
aunsnl iU T RN En s T WIS (decoding) @28 Viterbi
Algorithm wazmsvnwsdauaauzluauiaa

Tunsdszyndld gmHMM Warnmeranauunulugasnatall
(t+1) wmmansaldnsevanuienduaudduanusuniaanuas
Ta398$19N1TUANKIILLY Gaussian Mixture lagda1an3dva
nasauunuluziaainaly nﬂﬂiﬁiﬂyjnﬁé{"&m"lﬁﬁdnm fUay
aouzfa9tin Sy fenaleaail:

Efx;sqlx,8,=i/= Zji\i] aij D1 Cjm (1

aunﬁiﬁazﬁauLLuaﬁﬂﬁwﬁq'jw MIwsRanauunu iUz
oa Ul mﬂmsmmww:mﬂmﬂmemﬁmu:ﬂmqﬁmﬂﬂﬁu GhE
wisenuiadulunsfouenulddianuzdaly (ay) uaz
Tas9a19meluan us iU E U FUDES Gaussian HANHH (Cjm)
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v
aad o

FEHi A uLudaesrInInduNgAnTINTRINAR L LN UAARANE
Tnuauazrzauaututausainiafanbndluasiansinlaadng
Labein

a 6 a a v ] >3

\Boaregaaasnisin aunis (1) deanwlaindu dranands
wuudanly (conditional expectation) YA INAADLWN AW Tap
fa9mningas 1.) lasagiemsilfouan1usa998na waz 2.) 13

' . 2 1Y ° 1Y

nznsNanausnwnelusdsranustas Getislimainwsssan
79862849 hidden regimes u,azmwu"L&iLﬂur‘fmLﬁumaaﬁagamamiﬁu
239

Tumeh WEUfue drfisusaltidusggrslunisiinue
a X . . ' o A a
fiaN19n13Te e (trading signal) laswindrataniaduuinid
wudiag nswrsndanuidwsy i gianIune Long  vmaeen
mﬂw’i'dLﬂuaua:ﬁauIanwaluﬂWiﬂaaﬂ”uﬂmwL?mm%ﬂmj”ﬂgiamu:

A 4 a ' o A

short Faiuniaidanloanamytiamziain gmHMM gnsdadulalu

sm"’unaqﬂﬁmsamm%omuﬂiamaa Kijkarncharoensin [1]

3. AFmnanas

°1j|"a;_jaﬁ'lﬂumsﬁnmﬁwmmﬂIﬂSme Aspen for Desktop
avouaguaTiiungulaiadng (SETTRANS Index) Tug295 0 2
nINgIAN 2555 19 30 FQuIpw 2568 3IN1 13 I sadugraamd
W EINEFIRTLNNTATIIXAY hidden regimes WATANUAILTUAIINVD
MIIEAEER] m@gwaﬁtﬁaﬂl"f@?“nﬁmﬂia%aﬁna‘ losniduniasiud
fanuddyBaassginesdszinalng noluguzlaseairanu
FIWIDITUMIAUAZNTAINY Snssyundemeseniaseriing

ngulu TFEX Ganmadasdn vilwinasuliaunsalsdszlonilu

'
a

\Femstlasiuanuidesldainadail  ns3eTezet sectoral indices
T,@:JmﬁaLfluummaﬁmmzammzﬁqm@hmaﬂﬁﬁﬁ

msdnsitlfuuudnans gmHMM lagswuaauesamis N=3
wazdmansrunauindfdounteluudazanine M=3  aauds
syamaanald (x,) Usznaudisnanauunuainsandadaia
(roc), HARBUUNUIMTAUNTATITIAFIAA (Ty), UAZ HAABLILNY
mﬂﬁﬂmﬂﬂﬁaswmﬁwqﬂ roL) mnﬁanﬁammﬁLLﬂsﬁﬁﬁ;mﬂs:mﬁ
WasziouanuinRInLasAirmsasaaalundazinldasudiundn
mslginsaTanda

mM3esanlEauenInineng (window length) L¥INAL 750 L2
Toya FaRganadansuszanaswniiaafuesuuuiiaasidany
TUTOUTZAU 3 FO1UL, 3 FIBNEY, LAz 3 ALUIFING  NINanas
1 rolling window ﬁﬂ%“uﬂ@awwsﬂﬁmas(azhwial,ﬁadl,ﬁal,ﬁlaumﬁwm
ﬁa;&avl,m‘hwﬁw WassraunIsudauanizamaidasuudad
luiBaan

HAAWTBBIN1TIIUUN hidden regimes gniunlEaiady I
AANTTINAABUUNUEIWINTALIAT 1+] AUENNISAIANANT IV
gmHMM Lm:lﬁﬂummem‘lumsai"ﬂmaqwfmis‘fj?ama I@unaqﬂfﬁ
nagaulsznauaie 1.) rmzynf long-only s‘fial,ﬂmmuz%ﬂu regime ‘ﬁ
a1airazidun1azuan 2) nagns long-short 9 0agn1nsdaly
regime UINUAZINBTOIALY regime AU 3.) NAYNFULY random trade

A o ' A 9 9 . A e R o gdad
mqwmLmuamsammwalmflu baseline BYUDINIANDINAVBIN



MININUGIBULUIIRDY gmHMM wonanitgsld 4.) nayns Buy &
Hold %mmumﬁmamwnamﬂu benchmark tWa3adszansnn
ViduWnvaInagniuuuls gmHMM.
msﬂsuﬁumaé“wﬂ"ﬁqﬂiagaNamammuﬁlﬁw‘ﬁm?a Fadwam
nnantadadavandszin (roc) TAyaziaUNARBLLNHANNM I
aaluiu@eann (intraday trading) laglidnnsfensesaaiusdinin
(no overnight position) Lﬁaiﬁ’waé’wfaa@ﬂﬁaaﬂyuawﬁgmmaarmﬂ;nﬁ‘
ﬁﬂ%‘uwa%msamutmuswui’uua:a:ﬁauwaﬂauLmuﬁ'ﬁﬂamu
susaitnasldassluansauzainsdasauenoluiubon waans
aniaen seagTanan leu accuracy U84N1391UN hidden regimes
AFNRuEAUAAN1931A7, volatility 28INaRaUUNWAD YT IUST AL
AULFLY, maximum drawdown (MDD) Lﬂ"aa"‘@ﬂaml,ﬁﬂmugaqﬂawr]

a R ° a I
fgﬂWﬂmﬁ;ﬂmqﬂ, WRABDULLNLRNE (return) “Uadﬂaq'ﬂﬁ RS Sharpe

9
o Ao '

ratio iNaUsziiunanauunuliudsauies nMIldradiiiamani
P U'lﬁmmmLﬂ‘%’ﬂmﬁﬂ‘uaminu:maaﬂaqﬂﬁﬁﬂmﬂﬁauﬁazJ
o & & & ' v o
gmHMM fuvisnagnianasuiaznagnsuwundldagnaudu
Vv o ¥ @ )

nan1Inaaadi laidunanBersuugataya out-of-sample &9

'Y v &a o ° v a
axviaunaansiinasumansai llfldsiduannzaaa laouaas
TiAnIuuLitaes gmHMM &1313091UuN hidden regimes laaging
fidazanFnwuazainanauuwnuiitwitaninagniuuy Buy & Hold
mU‘Lﬁs:ﬁummL?{mﬁmuqu"lﬁﬁn'h NIRNITY I UNA LU
rolling window £3l#n1nuaIn1TUTLAIVBILLLI B IGaNATARA
wazbududnuninaasnsey gmHMM Tumsatayunagninisasmu
luariiundugamwnisuldaduduszuunazinangwdadszang

095U

4. waawsuazailse

Namswmaammgﬂﬁ' 1 ugabiiAufsdnuninaaInsly
LUUF1889NNT AN T UL URNFNULULNERA18G24UT (gmHMM) Tis
msaﬁwnaqwﬁmmmuﬁﬁﬂs:ﬁﬂ%mwLﬁmﬁﬂuﬁunaqﬂfmmgm
Buy & Hold I@stasfﬂmsamumuﬁ'me"h"lumswﬁ 1 WEAIIINA
N Long & Short IRNAABLUNUTIN (return) goq@ﬁ' 11.06% Aol
F98IMNAREL UaziA1 Sharpe Ratio 1¥iNAY 0.5077 %agandma
qwfﬁluamdﬁﬁﬂﬁm@ 821 aUIINIIFIINANDUUNUADAUI A
\Foefanin ’um:ﬁ'naqwf Long Only ﬁwamammulné”quﬁﬁ -0.78%
LLae Sharpe Ratio ﬁ'ﬁmamﬁnﬂaﬂ (-0.3359) muﬂaqwf Buy & Hold
ﬁwaﬂaumuﬁmﬁ'wﬁq@ﬁ -12.61% W&z Sharpe Ratio ﬁﬁmuga (-
0.8964) TatliAudsanunzussinmsiansassozemluaaad
fipanauazmiuuiiduta

Tueuanuids g nagnT Long & Short A1U1INNAANMTL AL
§9§@ (Maximum Drawdown) L1da -40.63% %w‘iwndwmimmnwﬂaa
Buy & Hold i1 MaxDD 59119 -76.61% uaz@ininagns Long Only
AlnanauunuIviasy ﬁagaﬁ%ﬁmﬂﬂaqm‘ Long & Short 94
FZAUANWHLHIUABTLYINAL Buy & Hold (16.86%) WAEI1T0AILAY
mmL?zlf_lwma"l,ﬁﬁﬂdwaﬂwaﬁﬁfaﬁwﬁ’@ wan il fAuungn
(accuracy) 289uLUd1801%ANTIUHA hidden regimes ay}‘ﬁl 52.88%

= ' 9 o , ' % o
‘ﬁx‘]iq‘jidﬂ’l']izﬂ‘l_lﬂﬂi‘ﬂ']%']f;lLL‘LJ‘].J@NLLQHWUGWE]G]E]ﬂ’]iﬁﬁ’]\‘maﬂ’]vliﬂ’m

MINIALTITE UL

msnszmwamuLmuﬁ'uamluﬁahmemu;ﬂﬁ 2 WU3INA
N7 Long & Short fn1snszanefintenituazdnasiduan (right
skew) Gaugasiolaniarindnlslugaefiluiaasiunn hidden regime
ldnndas mm:ﬁnaqwﬁ Long Only finanauununizanaalnagud
a:ﬁauﬁaﬁ’ﬂwmwaanaqwfﬁﬁuaamwLﬁmmnﬂdwmia%wa
ﬁ’lvl,iizdézﬂ #7% Buy & Hold fimmsnszansnaaauunulunisauatng
Talanuardnanun (fat tails) Segerionnnudsadslasiainoves
mshidsuwesaamunizaaa

—— TLong Only Portfolio
Long & Short Portfolio
Buy & Hold Portfolio
— Random Portfolio

00

Value

i ﬂ“uw““\
] )
S Y-

0 100 200 300 40 500 600 700 S0 90 1000 1100 1200 1300 1400 1500 1600 1700
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Buy & Hold Long Only Long & Short
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Volatility 0.1686 0.0975 0.1686

Sharpe Ratio -0.8964 -0.3359 0.5077

ES -0.0233 -0.0141 -0.0230

MaxDD -0.7661 -0.2284 -0.4063
Accuracy - 0.5288
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ABSTRACT — E-commerce industries in Thailand has challenge to
store vast amounts of data in databases with diverse data access
methods. Search queries serve as the primary means for users to
access desired information. Effective searching requires proper match
of search terms and exact language matching to achieve accurate
results. Search terms must be recorded comprehensively and
correctly. If only English terms are stored, users cannot search using
Thai words. Therefore, systems capable of specifically addressing Thai
keyword search queries would significantly improve user data
accessibility. This research proposes a solution for Thai keyword
search queries using Machine Translation with Attention Networks. The
study demonstrates the successful translation of Thai keyword terms
into English and enables customization of specific search terms
tailored to individual industry businesses. The system applies
embedded vector searching to find semantically similar terms across
languages and implements a real-time streaming dashboard. It is
particularly suitable for organizations seeking to improve search
efficiency improve gap in information retrieval systems across

multilingual databases.
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nansiinaila Realtime Data Streaming tiayszlafluduanu
Analytic @
2. 133 Tsnfitisndas
mu?ﬁ'ﬂﬁﬁqmgwmmﬁaﬁw Machine Translation [1] 81l lu

nsaandadrdusesszuuliuladuaza$ne Dashboard lasld
Bahdanau Attention Mechanism ¥1&319ta3asudanissndudas
AnwlonasuazwispfiuaToassil
2.1. Natural Language Processing (NLP)

ﬁamsﬂ‘s:mawamuwsswmmmﬂmﬁiumiagaﬁu%ﬁ
Lﬁm%’mﬂ”ﬂmmi@mmﬂﬁ]:gﬂm%‘mwﬁag‘aLm:ﬂ%’uu@iﬂﬁagﬂugﬂuuu
text uaznaNUszuanadIsnannsfinaniaassusagilauaziin
uaans bt ugsinuonsaiBidiasizinieldnanisUszuians
awizag1detasuunaanidu 3 Uszinan'lawn Rule Base NLP
Statical NLP , LLa¢ Machine Leaning NLP. lunrsuszurana NLP
a:ﬁaaﬁvﬁagamm%wﬁaum‘;‘ﬂs:mamasﬁamums 391374 (Data
Collection) Lﬁuﬂﬂifﬁ'ﬂLﬁﬂﬂmmnﬂémﬂfamﬁ category 14U an
AnwmzYaIRITe MIvauazanadaya (Data Cleansing) L% N3
AUENVIZNLAY I8 emoji alyl M Iddadne g Wuwew , MIeMT
Iwa zﬂmﬂtmummmu (Data Normalization) %% ﬁﬂﬁLﬂmﬁ anws
i ma“lmmmvm@ muﬂuuamnuaﬂwmwmaamu GR mmu %
M lNeiy NLP siudanuvimioninnisnas iesaniaiesde
TSN TLIZIaNAMBNEINT S TIMssIngpazdtesing
32%I196n (Explicit Word Boundaries) 6in9a1nenng wazuanaNile
ffymdummenaaitouaitu dwasgd Waadus dwandwan
FUBNaNBMLINN FUBNaNBMLUIEEIU MTMINTZUY Article 115 M)

o o ' A o [
14" Apostrophe 3anflaanumz3Udszloauuy'laifl tense Gavinld

ms@nmn NLP anslnedanasiaauls uenanit suiuazdosdins
vi1 Data Engineering Eﬂ LYY Text processing luanumzvad
Tokenization %38 NMIAAF AIA8EN

a13197 3. U§AIeI8E9 Tokenize

iselaa Tokenize
“The cat eat mouse” [“The”, “cat’, “eat”, “mouse”]
“LL&I’Jﬁu%H" [“Wa1Y”, uﬁu"’ “ﬂH’H]

uaﬂmnf:ﬂ‘aﬁa‘"nwm:msﬂs:maNaﬂ"wﬁuG]vﬁu nssaglg
grman (Lemmatization) L%% running, ran, run > lemmatization > run
Pt
2.2 miLLi/aﬂﬂ:i’l@ﬁzlm?éd (Machine Translation)
donsldiasasnauiaaailszananalddaanutiighmenitelans
Wunaswsludnnunits Gslundsfievoedssudafiansfisanism
dnanuwaanly Tavanaunisleiin 3 vhananasit

2.2.1. Rule-base Machine Translation (RBMT) Lﬂumﬂﬁﬂ%‘ﬁ‘msﬁ
Wmsmgaﬂgmmﬂamm 1Jun138319 Dictionary taudantun luud
azedn wazAziUsluaanuanmsuazaanansuls

2.2.2. Statistical Machine Translation (SMT) \Jsinafiaitnns #
Soujnndayannsudaswialng §198:88a Juuuy uazgiszlon
msuda LﬁaﬁwmUﬂ'sﬂﬂﬂﬁnh@;ﬁ'umnﬁq@

2.2.3. Neural Machine Translation (NMT) Wwnediad %'msmguga
NMT 14" Neural network Lﬁﬂﬁ'ﬂuﬁgmmumm LRZ AMNRUWKRENN
Toya fanumansnlumssuanunaneidnussdoasean uazuls
ldidusssuna
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2.3. Neural Network fvs"lm‘”i/m?"émﬂamm
Neural Machine Translation (NMT) ﬁ?u 14 Artificial Neural Network
(ANN) w3 alasstnadseamifindad s nuuunszuawnisudanisn
maom&wﬂ‘ uszfnasninsudailaaien szuvpas NMT Souvaya
21N Text data 1B IBUIN UNA2BEIILTY sequence to sequence
Attention mechanism, Neural Machine Translation 1% Google translate
2.3.1. n135¥91%2 89 Neural Machine Translation Utznau'lddre
NIELIWMTAI
(1.) Encoder N3zUMNNILNTAR ﬁwmsn’ﬁw‘"aﬂi:hﬂLm:gﬂﬂiﬂmﬂ
Lm:ﬂué‘mlugmmu vector Lﬁ"a'ﬁ'umwwmwaagﬂﬂsﬂyﬂmaamm
altigl
(2.) Decoder NTLUIUAITABATAE L8N Vector HIBATELIRANT
generate wnarhwglwidumesniiadasmuds
(3.) Attention mechanism \Junszuaumsfitisldminansianasng
Januuaindn é’uw“’uﬁﬂ”ugﬂﬂsﬂmﬂﬁumaLfiaﬁwmuﬁmauﬂlml,@ia:ﬁﬂ
2.3.2. N-gram fadaudaiiiosvesdludszloansaday
sequence VAN maLsmn"l,mwLf]umsamnamaamimslmm N LN
mmmLammmsamﬂLLuuwmm‘lvsmaﬁammauwuﬁswmwmﬂu
Useloaled
aNT1971 1. UFAIANBIAZ N-gram UazIBENINMIIANGUFN

N-gram A28819N1I9ANGNAT

Unigram (1 "the", "quick", "brown", "fox", "jumps", "over", "the",
gram) "lazy", "fox"

Bigrams (2 | "the quick", "quick brown", "brown fox", "fox jumps",
gram) "jumps over"

Trigram (3 "the quick brown", "quick brown fox", "brown fox
gram) jumps"

o o o, , o &
AMMNAIIWNAIDUNISRILN Vs’lvl@]’n insasan NWIMNVYBVI

dudiadiuan N andn vsa‘"ﬂmsﬁa:gnﬁﬂﬂﬂumsﬁwmmmmm
mazl,ﬂwuaaﬁwﬁﬂimgw?auﬁuimm machine translation , Text
analysis, Text Classification
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BLEU = BP x exp (< 31 log Pi) (1)

Pi fadin precision U89 N-gram
BP {aein Brevity Penalty luaunns (1) nIadrairanisusy

& 4 . . “ ;
ANMNERNOTALTINNTAIWI TNV BINTIE N-gram BasalwanIdiila N
danarlimaduwnldazuuuiigsd BP Saun1idad (2)

ifeor
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Brevity Penalty= (/ (jig) ) 2



NMIFWIBHNANTAINTAUAT BLEU Score fuInnaums (1)

infansannndazuuuiigilasfansandiminlden score aglugasg
X A . A Aad o a % o &
0.3 Wuldfanduanisudanagidrsdelaanasnsneasi

ANTHN 2. LFAIAIB1989MTIANA BLEU Score

BLEU Scorer Interpretation
0.0-0.1 Very poor translation
0.1-03 Poor translation
0.3-0.5 Fair
05-1.0 Good to excellent translation

2.4. Bahdanau Attention (Additive Attention)
Tumswamszuuudan1seay Artificial Neural Network si il
14 RNNs Network wuindifgniaaviaainanusinvesdszlua 3
@awun D. Bahdanau [3] l@fin3siauanannns Attention Mechanism
\auiTynail Taofuae Weight Sum 189 Encoder Twusiazen
dwinysuanfeaanuAsidesiuaes Input Token 113 Output
Token ﬁﬁﬂé’dﬁ]zgﬂﬁmm msaetwini inlwdulednezifianns
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dszloa Input Q:Qﬂﬁ,’u‘ﬂ’ﬂﬁj Feed Forward Neural Network Lazfi1i3oh
AzLWWNNI5 967 FodunsdmimanuLisatasiuszning hidden

state W89 Decoder Waz hidden state Encoder ﬁi“ﬁ’luﬁaﬁﬁﬁ'umiﬁﬂué’

¢
for Pass
tepe” previous decoder state h;_,

Multi-Layer Perceptron tothe nextstep

1

tanh(W; [h, 5.])

=D x tanh

softmax

(h,s5) =

P
B BB g B
0,000, 0/ 0

Bidirectional encoder
Concatenate states from
and RNNs

9 swgen xomo o mate @09  <bos> I saw @
jecoder stept
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2.5. Word Embedded m3elisin

fanItin text mLLﬂaatﬂwfhLaw%agﬂuuuﬁﬂauﬁaLmaififﬂa
LT% matrix, vector Gﬁaw"&aﬁﬁ]:ifuag;ﬂ”ué"anﬁﬁw%a?ﬁmiﬂs:mawa
2asl31aating $an1371 word embedded fiTanlWaanRaiaasidnle
ANuFNNUTTIdmTanmayedle Tagnalduaainnisvin word
embedded azatilugiiuy vector Folspuiafoudunwdoanumg
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darnagnsls word embedded fivawla ldun

2.5.1. Word2vec Lf]umﬂﬁﬂ‘ﬁ'ﬁuauaiﬂm T. Mikolov [4] uae
Google il 2013 FevldmunTnsuanunuvasfifinsiAnIiu
lasmsdnldasradu vector uaztihanltlunmsidSouioumainy
#1992 314 vector Lm:ﬁhﬁﬂﬁmm%my‘lﬂﬁtﬁmﬂ”u L% @197 Man —
AFNENLANIN King, 197 Queen — ag1aNLIR1I1 Women

2.5.2. BERT (Bidirectional Encoder Representation from
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7 1331 1 print(decoder)

]

~ AttnDecoderRNN(

(embedding): Embedding(7775, 128)

(attention): BahdanauAttention(
(Wa): Linear(in_features=128, out_features=128, bias=True)
(Ua): Linear(in_features=128, out_features=128, bias=True)
(Va): Linear(in_features=128, out_features=1, bias=True)

4]

(

)

(gru): GRU(256, 128, batch_first=True)

(out): Linear(in_features=128, out_features=7775, bias=True)
(dropout): Dropout(p=0.1, inplace=False)

¥ [32] 1 print(encoder)

5% EncoderRNN(
(embedding): Embedding(8073, 128)
(gru): GRU(128, 128, batch_first=True)
(dropout): Dropout(p=0.1, inplace=False)
)

4]
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1 test_translate("ai1¢lafim a3 Au u w31z 19", [[*however should have returned it because of price']])

BLEU SCORE : 0.43448597997426985

1 test_translate("uny 0 Tu w3 sz sus0 vu owu”, [['can t wait to take car on road'l])

BLEU SCORE : 0.66882483035326

1 test_translate("du finawgy # mumy wisdn 1au 2", [['i was happy to find this book']])

BLEU SCORE : 0.5757552808523179

1 test_translate("du dpenns mouiaimpd unz ndpsium®, [['i want computer and printer’]])

BLEU SCORE : 0.6509236523509025
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['printer', 'printer', '<E0S>']

1 translate_one('asuau')

['ethernet', 'cables', 'cord', 'is', '<E0S>']

1 translate_one('v193"')

['charges', 'charge', 'well', 'charge', '<E0S>']
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A case study of the office of The Administrative Court
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ABSTRACT — This research aims to 1) analyze and design
a web application for transfer request filing for the office of The
Administrative Court and 2) develop a web application for transfer
request filing for the office of The Administrative Court. The system was
developed using Visual Studio Code and implemented as a PHP-based
web application with a MySQL database running on WampServer.
It consists of four user roles: General Officer, Supervisor, General
Administration Officer, and Human Resources Officer. A usability
evaluation of the system was conducted with nine purposively selected
participants, and the results indicated a very high level of satisfaction
(X = 4.67, S.D. = 0.47).

Keywords — Transfer Request Filing, Web Application, Human
Resource Management
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ABSTRACT — Websites are essential tools for disseminating
public information, especially for government agencies that are
required to maintain official websites under the Integrity and
Transparency Assessment (ITA) regulations. However, many agencies
lack sufficient technological readiness, cybersecurity measures, and
budgetary resources, making them vulnerable to cyberattacks and

website takeovers for illicit purposes.
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This research proposes cybersecurity enhancement measures for
websites of small-scale public sector organizations. A qualitative
research methodology was adopted, using documentary research to
identify best practices from international standards such as the
Government Website Standard, the NIST Cybersecurity Framework,
and ISO/IEC 27001. The proposed solution features Single-node Multi-
layer Defense architecture, incorporating security patch updates,
configuration hardening, and the selection of essential open-source
software for monitoring, detection, and prevention of cyber threats.
The system includes a Web Application Firewall (WAF) and

centralized management through automation using Ansible.

The approach is designed to be cost-effective while delivering
high security performance. It helps reduce cyber risks, enhances
website security posture, and increases the credibility of public

sector organizations.

Keywords — Cybersecurity, Web Application Firewall (WAF),

Automation System, Government Agencies, Website Attacks
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wialW&n liaa319n 89 1T phpinfo.php, LA Buffer Overflow AFINN5A
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Site Scripting (XSS) LW 8% a8 N g”l,ﬂﬁﬁ?a anTaya session, File Upload
Vulnerability 8U14aa Script Lﬁamuqm:uu, 14zaslnivas cvs w3
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AIUANFIUTBYA, Default Configuration Attack L ST TR - S
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Jasruusmiiideliuwesasslasdsorsannissunuuazlowd
Tagindalwisonlsldianzusnsiasladaliidrde Aa ssH, HTTP,
Waz HTTPS asuaaslunaisef 1 2) 19 war Jesrunisland web
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anuuwduiam 10 wifl 3sazidalw login 1&5nA3a (4) N13Raen SSH
leil‘VT login @78 root BINWNIT Brute Force root Password VLGTE] HREEY
U32®NTAIN (5) N1311 Configuration Hardening Wadnuanloung
arwligugauaiaenlaon wazvinnuaiuglun Faizsan azvi
In1sgunaaessiaduunuazidulylaldias, Log Rotate 92
w3l system log Qﬂ'«i’@Lﬁumuﬁmmm:ﬂ:nmﬁﬁmuﬂ LT
13 flavin3a 91 1 uazldlw log Sawralngiinsvue (6) n1s
Update Security Patch azHazoslnizasszuudjudnmauszesdisznay
@3 9 v93zuusiuled mIdfinman e TeiduRanasnsin
@‘%Tﬁ'ﬁiwLﬂm'ﬁ'aa@mwmﬁimiumsgﬂiwﬁ wadsla'lddasaslng
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@139 1. IP traffic NQNAILANGE ufw / iptables Firewall

Source | Destination Port Firewall Action
Any IP Web IP TCP/22 Permit Internet to web
Any IP Web IP TCP/80 Permit Internet to web
Any IP Web IP TCP/443 | Permit Internet to web
Any IP Web IP ANY Implicit Deny (by default)
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mnanafisulunisldnuiasngandurindduwmugldnuiuam
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ANNI1 @98 (1) Operating System 182Nl Linux Ubuntu 24.04 LTS 4
\J#IuaIFA (2) Network Firewall Wwonld ufw w38 iptables ANTWTaN
sruud§Udinas (3) WAF t8anld ModSecurity v3 119711439810 Nginx
A % = ' o
(4) HTTP Server LA 8 nld Nginx BINT1ITBIINUNY ModSecurity V3
A ) A a ) A

(5) 3zuy cms 1ianlt wordPress Faile lFa1uuInfiga (6) 3zuu

v v 2 o o o °
wdayald MysaL Sefigadriuglinuuinuazsasiunisineu
307U WordPress (7) 32U uadnun131au@WUY bruteforce attack
vianld Fail2Ban WAz (8) T2UU Log rotate 1% IULSHITIANITLWAN
VBITTVY (Log files) linywiiouaglusmauazazaznmimanzay
& & a & a wva . & a a P
MnuakondaaiuuszuudJuanis Linux FaiiUsz@nsniwgs 4
winsnawlunsiinu wazldfunsaduayuanguoudlilamu
Fasalu19ne uazdnuwaumifaniseenuuuaandasnIuLuy
Single-node Multi-layer Defense aMNALaadlun 1w 1 lasltinTaausi

QPPN EIATBILALT WATTBITUMITINWARLTY (defense in depth)
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Unit test wanidudi Laznagaun1sitnuasiluainiiy uwuy
Integration test lagénifiuns Unit test et (1) amasautaslnidan
\n30ila Nessus Unszuuiilild@naa Security Patch Update wugas
T%332@U Critical 2 578717 High 5 5189113 Medium 12 518015 WAS
Low 2 718m7 Wisuiflsunanasinas Security Patch Update wuin
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7841135200 Low $1%3% 1 31815 lasnns Patch vinlwasddsznau
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AN3197 2. HANIATIIFBLTAILRIRAIYN Security Patch Update
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Severity: High 5 0
Severity: Medium 12 0
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(2) msnagay WAF dJasrunslandinaiu 1e3esiionaseu
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Cross-site Scripting (XSS), Path Traversal VL@TQV\‘]LLﬁﬂdluﬂ’lwﬁ 3

M 3. M3daaslandiulodédas Burp Suit Interception Proxy
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[

Pretty Raw Hex
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WAF #1511 Web Server 11781 30 3% uaz1in log 289 WAF '
FATIEANANTTANI WU WAF aT29duuazdanunslan e
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Security Patch Update lasnanagauannia3asiio Nessus wuzaslnd
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&8 Firewall unz WAF (ModSecurity v3 + OWASP CRS) lagwu
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aaans wazaanuwuy Use case 1M IUTZULU Security Information
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smuuygauninaanlaiuaznaaasly Prototype wuIrdINITALILA
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dofinsldduaznaiiniilianuidndonaarsuazaizar  Igomld
912 uazlaan A13207 (Workload) 1adgagi agii 61.4 % duagln
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ABSTRACT — This research aims to develop a design framework
for a stress relief application by integrating User Experience (UX) and
psychological principles. The methodology involved a literature review
on stress, UX, and Ul, followed by data collection from a target
audience via questionnaires to inform the design of a suitable
prototype for stress therapy. Evaluation through online surveys and
prototype testing confirmed the app's effectiveness, achieving an
average satisfaction score of 84.6%. This reflects positive feedback on

its relaxing colors, calming graphics, and ease of use. The average
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workload score was 61.4%, a moderate level indicating that the
application does not impose a significant burden on users. However,
suggestions for improvement include increasing the font size, adding
a feature to save favorite sounds, and enhancing user engagement.
Keywords —— User Experience Design , Stress , Stress Relief

Application
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2.1. AuASEa (Stress)
{ a =
anutasoatduan1iznisonTNalNAa I NuIINaa Y TIFINA
NIENUFaI19INBLAzIAla Park (2020) szyhenueisaliuizen
X o ' o [ i} ! o H
Juagnuudazyana Mlieindanisszysnataian [2] amed
Michael (2019) T31an1wnisaiissSuludiadszdiuadolnaidn
o o v a ' & A 4 =
aneduldiieanaldauionimmeuacls Sadescauaznaoidu
ANULATIANFINAGFUNIW [3] FOAAREINL Georgios (2024) INE1D
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ABSTRACT — English has become one of the essential skills in
today’s world, yet learners with hearing impairments often face
limitations due to the lack of suitable learning materials. This study aims
to develop English vocabulary learning materials in the category of daily
life, applying the concepts of Inclusive Design and Learning Styles. The
evaluation results from an online questionnaire showed that most
participants rated the prototype with an average score of 4-5, indicating
that it is easy to use and supports self-directed learning. In addition,

usability testing revealed that participants were able to complete tasks
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quickly, reflecting a clear and straightforward structure. However,

further improvements are suggested, including expanding the

vocabulary content, adjusting lesson length, and enhancing
engagement through more interesting materials. It should also be noted
that this research is only a preliminary exploration intended to reflect
the potential trend of prototype development, since the target group is
considered vulnerable and difficult to access, making it challenging to

collect a larger sample size.

Keywords — User Experience Design, Inclusive Design, English

Vocabulary Learning, Deaf Learners, Learning Styles
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ABSTRACT — This research aims to develop a ranking system for
shrimp suppliers in the frozen seafood industry by considering both
product quality and delivery quantity. Traditional evaluation methods
tend to focus on only one aspect, which does not fully reflect the
supplier’s potential. This study applies a semi-supervised learning
approach using the Label Propagation Algorithm (LPA) to classify the
quality of unlabeled shrimp lots, combined with Composite Weighted
Scoring that integrates quality scores and quantity scores. The dataset

was obtained from the factory’s Quality Control department between
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April 2023 and May 2025, totaling 15,292 shrimp lots. A subset of the
data was manually labeled by experts as the initial training set. The
results were then used to calculate the appropriate weighting between
quality and quantity. Experimental results show that a 50:50 ratio aligns
with expert evaluations and appropriately reflects supplier capability.
The findings indicate that combining LPA with weighted composite
scoring provides a more accurate and flexible method for supplier
ranking, supporting effective decision-making in purchasing and supply

chain management.

Keywords — Label Propagation Algorithm, Weighted Composite

Score, Ranking Supplier, Semi-Supervised
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ABSTRACT — This research endeavor sought to engineer a web-
based application designed for the classification of serpentine images,
employing image processing techniques utilizing Convolutional Neural
Networks (CNNs). The primary focus of this study was to evaluate the
comparative efficacy between the traditionally trained ResNet-18
architecture and the variant optimized through the K-Fold Cross-
Validation methodology, a systematic approach for partitioning the
training dataset to enhance accuracy and mitigate model bias.
the model

Subsequently, exhibiting superior performance was
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integrated into a web application that facilitates user interaction by
allowing individuals to upload or capture images of snakes, thereby
automatically presenting the classification outcomes pertaining to the
respective snake species.

This web application serves as a valuable educational resource,
disseminating information regarding the safety protocols associated
with venomous snakes while simultaneously fostering zoological
awareness among the broader populace.

Keywords — Convolutional Neural Networks, Transfer Learning,

Cross Validation, Snake Classification, Web application
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Validation uaz Test Set Iﬂﬂiagmfmmﬁa"wmu 2,448 18814 lag
Qmmaaamﬂumumu ldun “Igﬂaﬂ(Train Set) $1U% 1,762 G889
(71.98%), TaATIad0(Validation Set) $1W3% 196 (8.01%) UAZTA
nagoaU(Test Set) 714214 490 mmfuﬁwmsﬁﬂiumaﬁumﬁagaﬂn
(Training Data) LLa:(ﬂi’Jﬁ]aaLlﬂi:z’?w%mwﬁ’wgﬂm’aﬁ]aa‘u(VaIidation
set) LﬁaLﬁaniumaﬁﬁﬁq@ﬁauﬁw"l,ﬂﬂsuﬁuﬁwg@maau(Test Set)
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797 1. annaasswndeyafililunsinluins ResNet-18

1% K-Fold Cross Validation lwugiaz fold

Train Validation Test
Fold1 1,566(63.97%) 392(16.01%) 490(20.02%)
Fold2 1,566(63.97%) 392(16.01%) 490(20.02%)
Fold3 1,566(63.97%) 392(16.01%) 490(20.02%)
Fold4 1,567(64.01%) 392(15.97%) 490(20.02%)
Fold5 1,567(64.01%) 392(15.97%) 490(20.02%)
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annInasaddiouifisunisdnluieadruunaowuigann
sunwlanldanidaunssu ResNet-18 naluns@nldinadia K-Fold
Cross Validation wazbild wuininaiia K-Fold Cross Validation 1%
Naé’wfﬁﬁndﬂunﬂﬁ'ﬁ%ﬂ”ﬂ@ﬁmﬁoﬁ 2 Tapfidnadunanuuaing
(Accuracy) Lﬁ'wﬁm’m 75.00% LIl 83.25% @1 Macro Precision L‘ﬁlu
91N 76.00% 1% 83.08% 1 Macro Recall \An97n 75.00% 1T
82.88% UaAn Macro F1-score LANEN 74.00% i 82.92%

lasnafia K-Fold Cross Validation Faulslutaasaunsnioug
ﬁagﬂﬁ%mnmwmnﬁai‘fumﬂzymmmﬂﬁagaﬁvlaimaumgmm:
mwalﬂuLﬂammmrﬁwLLunmwg"lunéuﬁﬁé’nwmﬂn&ﬁmﬁ'u"l,ﬁ
atnausiuindsludssanndasnunaswElu Confusion Matrix @Tagﬂﬁ' 1
LLa::;Jﬂﬁ 2 LLamsLﬁLﬁmﬂuLmmmsmﬁﬂLLuﬂmuﬁ’uﬁjﬂﬁﬁé’ﬂwm:
Indidneruldadudaninunisindamaiia K-Fold Cross Validation
ganalranulananalunnsituuwndszian (Misclassification) aaad
Immwwzluﬂﬁg’uﬁﬁmmﬁwﬁau V% §29819 (Ophiophagus hannah)
W8z J9a1u (Python molurus) Afnswsasanionsnasagned

nadagy



mnwamﬁmaamﬁm@mmsnaﬁ;ﬂvlﬁdﬁ 1nafia K-Fold Cross
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M7 2. adSeusuaTianldannisnIuluies ResNet-18
Al K-Fold Cross Validation uazlailt

ResNet-18 ResNet-18 +
(laifiK-Fold) K-Fold
accuracy 75.00% 83.25%
Macro Precision 76.00% 83.08%
Macro Recall 75.00% 82.88%
Macro F1-score 74.00% 82.92%

[ Confusion Matrix - Test Set

Gonyosoma oxycephalum 0.81 0.00 0.07 011 0.00 0.00 0.00

Najanaja - 0.00 083 0.06 0.00 0.00 0.00 011

0.22 '\ 0s2 NG 0.07 0.04 0.00

Ophiophagus hannah - 0.00
1
[T
=
g Psammodynastes pulverulentus - 0.00 0.00 0.00 0.04 0.00 0.00
Python molurus -  0.05 018 0.05 0.14
Tropidolaemus wagleri - 0.00 0.00 0.00 0.00
Xenochrophis piscator - 0.00 0.08 0.00 0.16
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] Combined Confusion Matrix (All Foids)

Gonyosoma oxycephalum o001 003 002 002 003 003

Najanaja- 030 077 o1 00s 002 0.00 0.00
Ophiophagus hannah 0.01 022 0s2 005 0.02 001 0.06

0.02 0.00 . 005 0.00 002

Psammodynastes pulverulentus - 0.02

Actual

Python molurus 0.01 004 007 015 ﬂ 0.06 0.0
Tropidolaemus waglern 0.05 0.00 0.00 0.00 0.02 - 0.00
Xenochrophis piscator 0.05 0.08 0.00 004 0.02 000 on

Ophiophagus hannah

Python malurus
Tiopidolaemus wogleri -

Xenochrophis piscator

Gonyosoma oxycephalum
nmodynastes pulverulentus

31 2. " Confusion Matrix zasnansuluiaalasld ResNet-18 1

H1WNI2UIWN1T K-Fold Cross Validation 371142 5 folds
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HQUAaszUY (Admin): ﬁﬁﬂﬂumﬂiﬁgﬁ:umﬁm‘f@mﬁaga
muluszuy 1w e, au, wiautladaysvosauwity
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7. misanuuulanaiistaysvesszuy
‘lumiw”mmiwm’?uLLaﬂwﬁLﬂ"ﬁ'uﬁm%"m‘huuﬂmmw”uﬁ:gam
mwagldiniseenuuulassaitoysvesszuvludnsundaiag
lavlfunun waaalaozunsu (Class Diagram) 63317 4 iWarimua
ANuFINRIIznIedlznauds gMieITasnunIanIteyay
A @ o
sadutayananvedszuy
o A o
PMUHBANART LADZUNTY ARERANDVBITZUUAD Snake F9vin
v A o v & @ o & ' a a
wihiidulnuananlunisdaivdeyssoWuiyudazsia laod
aa €. @ v @ o ¢ A a I
waanidaddrany launinaauwus(snakeld), ToTnoraiaas
(binomial), aﬁaﬂ’nzﬂvl,“nEJ(Thai_name), q/A\l'1:}(is_venomous),i:(ﬂw'iJﬂ”ﬂ&l
91 A 318 (danger_level), A185U"8 (description), LazfiaguaInIn
, . L X v s
(imageURL) Satayaunarikduiugiulunsuaanaliunnldng
o ) o A o =& o Aa
AN Snake LTaulusiuaaadug iNadaifivtayafifanuaniz
v A o =& o s a
ldun shape SedaLfivanBMzNOUINTBIY L1TU § AIANL UAZIING
Diet 3afiuzfinamafiginldludnsmemoms (List<String>) Venom
daufiudayaiioanuis 15w HRsnIalaifife (poisonous) uaz
NaNIzNUVaIN (venom_effects) Habitat Lma'aﬁag]mﬁ'm haz FirstAid

& = Y
mu@aumsﬂguwmmam [ANAZNA)

shape
+ colors: List<String>
+ pattern: String

+ size : String

+addColor(snakelD: String
data: colors): void

+ updateColor(snakelD: String
data: colors): void

+ deleteColor(snakelD: String)
void

I

o

admin animal Snake | o
rr—— +type : String + snakelD: String PR A sl
+ password Z,,ng Sk Selg + binomlal: String ———+ addDiet(snakelD: String, data
L ¥+ Thai_name: String diety: void
- + +is_venomous: Boolean + updateDiet(snakelD: String
+ loginemal: Sting, UpdateAnimal(snakelD: | |+ danger_levek: String data: diet): void
password: String): boolean String, updatedAnimal + description: String + deleteDiet(snakelD: String)
+ createSnake(snakeData: || nimaiy voig +ImageURL: String void
Snake): void
;luﬁdmfi‘fti{:f ‘feslg Ke): 1 manage * | + createSnake(data: Snake): void venom
i ek + updateSnake(snakelD: String, PSR
deleteSnake(snakelD: fpdatecass; Saka: o o e 50
Sm:;ev;; Hignaia + deleteSnake(snakelD: String): Venom. 9
vold
+ updateVenom(snakelD: + addVenom(snakelD: Sing
; + getSnake(snakelD: String) ks Vanam: vold.
T ) Snake + updateVenom(snakelD: Strin
+ updateDiet(snakelD: String, 3 pd ( Ing
diet: diet): void — . ata: venom): void
+ updateHabitatisnakelD: ¥ A + deleteVenom(snakelD: String):
String, habitat: Habitat): void void
+ UpdateFrstAld(snakelD:
String, frstAid: FirstAid): void
i

Habitat

FirstAid
+ steps: List<String>

+habitat : List<String>

+ad D
String, data: Habitat): void
D

+ ID: String
data: FirstAid): void

+ updatet > + update
String, data: Habitat) ngc String, data: FirstAid): void
* D:

String): void

String): void
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updateAnimal()
miaanLLqumaa%”’m“fagalué'nwm:fmajLﬂﬂaLL@i’ﬁauWﬂﬁ
ﬁ'ﬂmﬁaga’lm:umﬂuvlﬂasmﬁﬂi:ﬁﬂfmwmﬂﬁ?u U 897893UNT
ag8luaung 11u mnﬁ'wﬁagm’%aﬁﬂéuG]Lﬁmﬂ"ugﬂ?amn%amia
ﬁugmiﬂgammuanLﬁ‘mm%’umsﬂi:qﬂ@“l"ﬁmwﬁmﬂﬂizﬂmmuua:

AAITINT

8. unaylusztoiauauu

mu"‘;ﬁ'uf:ﬂ'lLauaLEJULLaiJwﬁmﬁ'uz%m%'Uﬂ'm‘hLLungﬂmwg
laslassinpdszanifisuuuuaauligdu (Convolutional Neural
Networks: CNN) TagidSauiiouluias ResNet-18 fiu ResNet-18 71
USZEJﬂGﬂ%LYlﬂﬁﬂ K-Fold Cross Validation Lﬁauﬁ’ﬁ'ﬁmm:auﬁq@
dniumyiuuna oWty laswudinisld K-Fold Cross Validation
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Engagement in VTuber Live Streams

for Generation Z: A User-Centered Design Framework

Aon RTadNnDIng
Sta Likit-ittiruks
anwiunalulading-duu
Thai-Nichi Institute of Technology
Bangkok, Thailand

s likit-ittiruks@gmail.com

unanta — mﬁﬁ'ﬂﬁﬁ"fmqﬂizawﬁﬁaﬁ‘mmnsauumaﬂms
aanuuy UXUI dmsuunaanasasnsuanlszian Viuber laaajoiin
naufna Generation z ZlWamaddgiuanafangu ananin
ilatan
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ABSTRACT — This study aims to develop a UX/Ul design
framework for VTuber live streaming platforms targeting Generation Z
viewers who value flexibility, individuality, and interactive engagement.
A mixed-methods approach was employed: a quantitative survey of 46
viewers and qualitative interviews with 6 VTuber/management and 6
audience members. Findings indicate that viewers prefer customizable,
interactive features, while VTubers prioritize ease of use and building
audience connection. The resulting design framework consists of four
key categories: Flexibility, Engagement & Community, Simplicity, and
De-emphasized Gamification. These insights can guide future platform

design to better match user expectations.

Keywords — User Experience, Live Streaming Platform, VTuber,

Generation Z, Interactive Communication
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ﬂimﬁmnmuumummaﬂ 2020 uduan Tay Hololive witaluene
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lufl 2016 1iu 10,000-16,000 luil 2020 u,a:mﬂmmidmgiﬁ 80,000
awluil 2024

Imlr;u,:Lﬁm'm”miwmupﬁuﬁvlﬁtﬁuifuaLiwu‘vnﬁm ludl 2016
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1. Lﬁ'aﬁnquﬁniwLm:mwﬁaamwmpﬁu Generation Z
JUTN VTuber Live Stream
2.
3.

iadnmnyuasIaIHAnAawNUd VTube danisaaniuy UX/UI
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adﬁﬂi:ﬂauﬁmwa@iaﬂszammrﬁmaaﬁ“nu User-Experience(UX)
vmwm ﬂsvaumsmmam"'lmuauﬂgauwuﬁnmamnmmmasmu
wits 9 TuuSunaas VTuber tiu ﬂsvaumstumaaN"’lmmaumummw
mmmmaamuaammunﬁﬂﬂ ﬂmmwmauuam uaL mﬂmamﬂu
mwuwammu Sﬁdaaﬂﬂsmaum%muuuwmwmﬂm‘lumimn
mmmusammwmmwawalwaagﬂm

2.1.1. anuEIsNYaInTINnLas luiaa

susnuaivasluiaazas Viuber Snaatsnindaninuiszyivla
wsnwaagfzn Taotamizlungs Generation Z filsianuddayiuaaa
Wuananwaiuszalassinas niseanuuuluieafiginnsn
dnanandasnuoiiiuglineg & mswndanlng uazansuol S9dunuan
Tunsasanisansn uas mamﬁu%'lumummnmwua LULTUGUD
VTuber léfagisann[s] waninitaanniis mmmmmmaanﬁﬂﬂ L
annas anlnaads latediadansy dtsvanisaiuaileves
VTuber ﬁﬁlﬁ@"nummsnmwi’aﬁuammwmawamu‘ﬁ' VTuber 3¢
#5389 laande

2.1.2. iflawwazaladmiuaua

VTuber §a210uan@1991nStreamer #1210 1iiasaninasls
138957172 (Storytelling) WREUNUINENYR (Role-playing) 111/ lunan

s a . . {

muﬁ fﬁaﬂmzJqummmaulame@uﬂi:aummhmu Immersive 11
. ) A A

TAUTITNLaY 13U Otaku TITUTL

q6[7]

anasasu [6] Tasiamnzlun ngu
eaa
ANNUNBANTURTAULINLABTN
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2.1.3 mu/jﬁmﬁua'mwﬁ'ﬂ/adgyw

miﬁ%ﬂmmfﬁmﬂumu%ﬁwad*’gmuﬁmﬂunaqﬂﬁéﬂﬂ”ﬁylums
snwgouluszozena lasngugouas Vuber dinlanuignindu
am%nmm*’gmmﬁmf‘fuua:ﬁmsﬁmuﬁuazhwimﬁaashmm 1aw
79 uazlaiges

21NI1WI8[6] W‘mfﬂmmNﬂw"'umaé“aﬂusl,umumuua:
ANNFNNUTIE LR an (Parasocial Relationship) Lf]uﬂﬁ]ﬁmmﬂmm]d
lagmu Iﬂmaww N3 Generation Z wl%mmmﬂmnumsmama
MIa15ual S9xaandasnuuistTas Wang m:‘qm ms&asIMe
§9a% (Social Communication) LazaANNIANNIIANIIFIAN (Social
Anxiety) Lﬂmtiagﬂﬁmwéfammé’nﬁﬂs:ﬁulﬁpﬁuﬁmuim[&
uanmnﬁymuuﬂuﬂﬁi“uﬁu‘wmﬂéhﬂ“’tylumniﬁ'mﬁammLaﬁau
1% AewAsauazdud mlwiAemesunufifiarsualiands Sarn
TurauLIAaIM AIUNBITULZNEA[9]

2.1.4 n13sanuuvunaaWasuuasUJauWus (Platform UX/UI &
Interaction Design)

luwa1ua89 Wang & Li 32y Ul ﬁg”lfmmmﬂi‘"mwiw‘mmm
Ha-1la nIasaufiaasle wu szuvudadan usn Tad waz Donation
Bar T2 8LR Y “mmfﬁﬂmuqu"m G'fimaﬂﬂﬁaaﬁ'uﬁﬂwm:;ﬁu
Generation Z ‘ﬁ'ﬁaamsﬂs“aumsrﬁuuu Personalized LLa:‘l&i“ﬁa‘UQﬂ
sumumwauamﬂmu"lﬂ

uaﬂmnu msaammuu,wamwammmsmmmmsymumism
mammwmam Imj Kim et al. [10] ﬂvﬁmmw VTuber da3lNTyny
mi:mumisugﬂg‘m (high cognitive load) tiasandassufienunas
fendaarilunandoani tiu mimug;ﬂmm nﬁiﬁ'ﬂmiqﬂnitﬁﬁ
TUFDU Lm:mﬂﬁmauﬁmﬁume’%mavlmT MSWAMNTLUUTATNINTD
HEUWMIThautasniasiionns 9 ldagemusuussannnusudon
a9 3528l VTuber sunsnganinlufnisehay fauwusivgoald
athaLiiud

a - 11
17.0Orientation - voulaWansuuwalvu (wwans / wuiuew)

A. LUIAY B. uuiuau

* nuwuﬁlmaa\{apﬂmnmwaﬂumauavumwmwa'lﬁ'lunmauLtm
('uavauﬂmmamﬂuma-mumaimn Voulube Channel: Amon80)

gﬂﬁ 1: $28E19NTIANY Live Stream UIIGILAZLIILOU

unaNnu: @889 1Niaa VTuber 310 YouTube Channel: Amon80

= AdAa @
3. TLUYUIDIY
3.1. 3UuyunITee
ao &0 0 sama s _ .
w38 ldlt3539uuuuNANNE1U (Mixed-Methods) laafinns
wisiiutayassniugessaunan leun
3.11 muﬁuiagm%aﬂ%mm: muLmuaaumuﬂ@;u@l’ﬁumju
Generation Z NSUTN VTuber agindsainiana
3.1.2 mnﬁuiay‘m%aqmmw: FUNIBAIINAUNITNAFOL
ALY (Prototype) ﬂbum‘j&l VTuber LLazﬁg“H&l Generation Z



3.2. UBAaunsIvg

Wudeyaseuii 1 wuuaeUnY Fa Gen Z (46 AY)

v

AATILANGANTTULAZAINABINITATU UX/UI

v

29NWUU Prototype A,B

A\ 4

W9 Prototype A,B wiaudun1walltedn
(VTuber 6 AU + KYY 6 AL)

v

ayluazinsiziveyainlasy

v

WAILINTOUKIARNFBENKUY UX/UI
dmsuunannesuanIuiadmsuguy Viuber

2 v =
LINUYBYATDUN 2

gﬂﬁ 2: Workflow 91%338n1580nwUY UX-Ul unaanasy
a@?uﬁoﬁm%ﬂ;ﬁu VTuber

3.3. nguaI8e9

50Uf 1: wuusaUAK
nzg'mﬂ"mmﬂ: NYUETY Generation Z AT VTuber
IIWIBNANAIDELI: 46 AU
A8nsaatian: MInsrasuuLFaLINE UM LT adifaouaznns
aaukuLFaUANlauaNATIaNY Google Form

I@]m‘hmumﬂq’uﬁaamaﬁanﬁinaamﬂﬁaaﬁuummamwmauL%a
ﬂ‘%mmﬁuu:ﬁﬂﬁﬁ@‘ﬁﬁnm‘hmu 30-50 A wiWalin1sUssiiunad
- & X . o . A & a I3
anusdedia (1] nefk nguaradaluseud 1 iduiRoiniady
Toyauuy Pilot Study tiadnwuwaliuideadu wazldwwuwinielu
MIBBNULLAWLLL (Prototype) luduaauna luainiide

1 o 3 ¢
SaUN 2: NMINAFIUABLLLRATANNBAN190 0w Al
] & 1 o A e
nsudmanaudadn 2 ngu laumsaadenuuuianzasaanmsii
frua laudmItuinides naaany Laziiaeiitann
1. VTuber 6 At UM BILLULAIGEA (One-on-One)
e {Uszaunns5ol Live Stream Wuen agnakas 1 D
® {in15 Live Stream atnsadnianalugii 6 Laaunruan
U s 6 u/ ' > 1
2. {13 6 A% FUNBLLUUAI6AAD (One-on-One) LATULLLNGY
(Focus Group)
® U VTuber agnddaritadantduian agneay 2 O
o fnisufaunwnusluga3uvTuberlugay 6 Liaunn1uun 1gu
mMIyanurIaaNu (Chat), mMslaiun (Donate)

ﬁm%’m‘hmuﬂﬁg’mﬁamaﬁlﬂumsmaauﬁmmuLm:miéfummﬁﬁ
1afinnsdneBaumimImsnasaunsitann Usability Testing s'fias:ujw
manaseunuglEiAsg 5 aumunsarlinuwwlivsesfymiuas
nasnisnuandlanaeziindu uaslinaanflndidsstunsiu
57%]%E§ﬂﬂﬁauﬁuﬂﬂﬂ’iﬂ [12]
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F1TUIwIBh VL@Tﬁmiag'aLﬁuﬁmiw”mm N38UN1T88NULUY
uwaaWasuEIMILE TN VTuber Generation Z lasasa lasfiidmune
Iuﬂﬁiﬁ’lﬂ’nwLfﬂi@ﬂ?ﬁuﬁﬂdﬂﬂiﬂlﬂdﬁi’ﬁu VTuber Lm:%ﬁ%ﬂﬂaumuﬁ
1l3z1An VTuber Iﬂﬂ"L&imaumgummﬁwLﬁﬂmmnﬁuﬂayjmﬁ‘mﬁu
aasuaiAlTaAuase

P [ et & o
AN 1. Eﬂ‘lﬁﬁ&lﬂ’]‘h}maﬂ VTuber

ID | Gender |EXP (Y)|Subs Number |Platform Agency
V1 F 5Y 100-500 YouTube/Twitch N
V2 F 2Y 10000-15000 |YouTube Y
V3 M 1Y 100-500 YouTube N
V4 M 1Y 100-500 YouTube/Twitch N
V5 M 1Y 3000-5000 Twitch/YouTube | Y
V6 F 4Y 3000-5000 Twitch/YouTube [N
T 2. Q’lﬁé’ummﬁﬁdﬁw
ID |Watch (Y) |Interaction Platform
V1 |6Y Comment, Reaction, Emoji, Member | Twitch/YouTube
V2 |4Y Comment, Reaction, Emoji, Donate |YouTube
V3 |3Y Reaction, Comment YouTube
V4 |4Y Lurking YouTube
V5 |5Y Comment, Reaction, Emoji YouTube
V6 |2Y Comment, Emoiji, Reaction YouTube

3.4. Imaivdaya

50U 1 MafuLuLEaUaNY: LLuuaaummﬁmﬁumsg VTuber
10 §ou FeTaufle unaanasuils mmfﬂumi@ JuuLTRIAITY
Live Stream fiaula anwosaasnaunudnauls

50u7 2 mygum Bl mysumMeniinumseawlald lasusdazass
Tdaandszanms 30-60 wifi lasdmssaunudanudasdu uas
Lﬂﬂﬁ'ﬁazhﬂﬂﬂm"lwﬂlﬁpivﬁﬁ"amﬁanﬁ"l,sﬁﬁﬁ%wnau wazliuaas
ANULARGDZULLLYEY UX/UI uazWaritue1s o

3.5 1n3auiiaien
® LLYUFAUNIN Google Form
® Prototype A, B
o fmusuMmainlasiE
3.6 MInAMHYEYA
o LUURAUDN: ROALTINTINW (Laﬁlué”aﬂa:)
o gumuol Slaeiiilon uasdsiaeEunan

4. HANNTIRL
4.1 HAMIAVYBYRTOUT 1 : UUUFAUDIN (N = 46)

Fayannnisiivuuuseuniulusauusn wumszddyfiasriau
WRANIIULAZANNUGBINIIVBINGWETH VTuber Generation Z Idaeng
Talaw ast



AN HN 3. NﬂLLﬁ@dWﬂaﬂii&lLLﬂ$ﬂ’l’]&Jﬁﬂdﬂ’]§°ﬂﬂx‘]?§°ﬁ&l

a ¥R Y |4
f13NN 5. NaLLﬁ@Nﬂ’N&JEﬁﬂmadaﬂ“ﬁ@]a‘WLﬁ]ai (%)

rou |luzou|i1ae 9

sziein FUINA® (%)
14 YouTube 1ilunan 97.80%
auimi‘famﬂs:mwwﬂmqn 78.30%
Eaa1T1997n Twitter/X 84.80%
nuiruemslannnandlafidunan 56.50%

Januaulaszuuudadeuuwazansalafuuuadnle|43.50%

10 Reaction Button tlauaaslfjizen 41.7 167  |41.7

11 Membership N13830ATANITN 91.7 0.0 8.3

12 Redeem N3 LBUANLIALANTINR 100.0/0.0 0.0

13 Rank 32ULIASWALIATA 83 333 |58.3

Tyminifie nouidladnasanlaflauuss 44.20%

Youtube 45 (97.8%)

Twitch 12 (26.1%)

Facebook 1(2.2%)
1(2.2%)
Afreeca 1(2.2%)
TikTok 1(2.2%)
0 10 20 30 40 50

A o v ~ = ] 6
fgﬂ‘n 3: fmwLLammmumeamuLma:LLwamwaiu

4.2 Nanmﬁmfaymauﬁé  NRIINANTANASTE (N = 12)
mﬂﬁayjaﬁvlﬁﬁnnsauﬁ 1 ;ﬁifﬂé’aammu Prototype A L% B WA

ﬁwmMﬁunﬁumﬂlumﬂﬁu%gmauﬁ 2 Imé’wﬁamn%gaﬁ%’mn

ToysuuuFouaNiaunihn LLa:VLﬁNaaiiﬂ@”a@iavlﬂf:

AN3197 4. HALFAIANTIUS UX ﬁé’l"ﬁ‘*ﬁau (%)

2
o

A |B |nug |anwae UX N lSweu

1 Overall 83 (833 (8.3 |dimsrinvay

2 Title Position 25.0 |75.0 |0.0 |Metadata ayﬂﬁﬂaﬂ
3 Chat Direction 83 (833 (83 |[douiu

4 Comment Position  [25.0 (75.0 (0.0 |duaniga

5 Comment Direction 16.7 |75.0 |8.3 Lﬁlaum

6 Emote 83.3 8.3 (8.3 mywﬁnifu mwedanlm

7 Donation Currency | 16.7 |58.3 |25.0 |ldeniiuass

8 Orientation 8.3 |91.7 |0.0 |Live Stream L Iuah

9 On-screen Chat and
Model Position 16.7 [41.7 |41.7 |luanagan wanagdie

@139 uaasliiiud glafiuuiliuazifen Prototype B 1ludu
lwtyj aniuluwita Emote uaz On-Screen Chat Position

Eﬂﬁ 4: Prototype ¢éNLAdNaad Comment

14 Color Identity nN15@9&19291@2 VTuber|100.0{0.0 0.0

15 Chat Mix n13328UTN 50.0 (83  [41.7
16 Challenge N13UBIdIzWIIAKA 333 (417 [25.0
17 Danmaku uzn3s 500 0.0  [50.0
18 Concert Style UzNA lARADWLATR 50.0 [16.7 [33.3
19 Schedule AN31917a7 750 (0.0 [25.0

20 Request to Speak M32analwansa  |66.7 {83 250

21 Donation Bar WOULEAILAALALLN 66.7 |0.0 33.3

22 Donation Jar lnalaun 250 (0.0 75.0

23 Donation Alert 433t anlatwn 100.0(0.0 0.0

NNaTNETUNANIEIAH AL mjmﬁﬁﬂagawxﬂa@mta:
favTuber ugasnanuanlasgtalaudafisafnanfidioiasa
dszgunsainislduuazainudaiusiy ldud szuuanndn
(Membership), T2 UULANLANFZRN (Redeem), mMyasendlsEdnan
VTuber (Color Identity), #19139L381 (Schedule), TTUVUIILABWANT
laLun (Donation Alert) ﬂLﬁ]aimhf:"l,eﬁ'ummaui"ulm:ﬂ”ugaﬁqﬂ
azﬁauﬁamwmmmﬁmaa;ﬁ“ﬁmu@iamsﬁd’mi’mam\a@imﬁama:
MILaAIaAaNBaLaNIzAIM sl uTN T

< Sun 24 Aug 2025 >

LaWmudroyanuasy
®
() S 12:00 PM

Surprise Collab Party
— Stroamer A

8:00 PM

R seve

[

Next Stream and Premiere

Eﬂ‘ﬁl 5: Prototype Live Stream Schedule System

iw'iwmié'ummﬁ;gﬁummﬁmmwhuvlﬁuammmﬁmﬁuﬁa
anuanlaluszuuraIn1IaIfaUszd1e7 VTuber LWaLRAILUAINTD
TslnsuazanTuanniduiiay suldunanuiuasglidunisol vz
ALRAUFIBI “VTuber WAazAIFUIE19220902189” U2 Q‘Lﬁ
o & « " | v & oy & . o
Funwol Ve “qunin” Ssuaasliiiudinislifinaiasdfuu

Y e e e v . e A
LNAAN BTN TILLRSNOAAN B UTALIUVDI VTuber MiiauTadaUn
waztvoAugunsszlinuuwaawasuandae
a o ' & AN vo )

Twrmaionniu ngufliaedsesasin fldsuanuaulaluszaulunans
ldur Aaasvayalusain (Request to Speak), unuuaasnaalaiun



(Donation Bar), 3¥ULS20LTNINNARILTa (Chat Mix), LENULLA
(Danmaku), wanalagnauLiia (Concert Style Chat), tuuaaad iz
(Reaction Button), Inalaiun (Donation Jar)
dminfliaaizanaluaaiu(Request to Speak) nanoviulainig
URAIANNNIIN LT A "mimﬂuuﬂan%mmumﬂﬂ lsidesaaany
win'lns" A4 "a25392d Moderator Lluaunana Lmauﬂtym"
5 "mum"ﬁjﬁndwam:uuﬁ uAnsSaaLdes”
1fiaga7n VTuber danlngilimnuidyiugmawsssiosluansa
LTWAEIALAUNIWYBINW sw"lﬂﬁaﬂaumuﬁ NNIAANTBIAKITIAN
amluamuaﬂ Fadusoas Lamwmmm zanlwanslienudany
mnvlml,wﬂﬁ]ﬁmau 9 ag9lsfanu Lmﬂwaimmmﬂuamluﬂamu
ANNLINEIFR Lw’mmel‘v&mumﬂnmmwlumimwmsummww
mmﬂumiﬂiulmamammwau
ﬁ"J%‘ﬂLﬁ]ai;ﬁvLﬁ{Uﬂﬂi@]aU{Uﬁaﬂﬁlﬁzﬂ léun FTUUIADUAUHTY
(Viewer Rank) ﬁansmmswﬂaﬁsxmwﬂug(Challenge)
SANa:ﬁau’lﬁﬁu’hci’l%mamg;uvlajvlﬁ%maumﬂmw”u W3a32UUMIIA
5uﬂ°us}diamm:ﬂﬂﬂ;juﬁmmﬂ*’uaammm‘”ﬂuﬁamnﬁfﬂ lasanzlu
29N17 VTuber ﬁg‘{wﬁmmiﬁauﬂmm Lm:jﬁmﬂumu%ﬁwmqwu
VINNINIUNDIT

5. 83U aAUsowa URZTDLEOULE

mu’iﬁi"ﬂf:ﬁ'i'@lqﬂi:aaﬁtﬁaﬁnquﬁmwLm:mmﬁaamwad
EJT"MJ Generation Z “ﬁ.ﬁJ"mJ VTuber Live Stream S’mﬁoﬁmﬂq&l&lad
VBIHWNAAADULNUG VTuber dan13aanuuy UX/UI Lzt WA
nsaumsaEmLm‘uﬁLﬁuQ’l‘*ﬁLﬂuguﬁnmalumuﬁumsﬁmm’mlu
uwaawasy Live Stream

Namﬁﬁi"ﬂa;ﬂvlﬁﬂ”af: MNMIFNA B V‘i?as']"a@l”mmm: VTuber 614
IanudayiuRineifiasudszaunisainisldom ldun szuy
u1TN (Membership), N1TLANLEN (Redeem), nsaaAnFlszdnen
(Color Identity), S2uvWILAaulaiun (Donation Alert) haza1314batl
(Schedule)

faasilasuanuaulaszaudunans leun nIvanalusais,
MIUSAIUTNULLAY, TINuTNWansTes, urnalasaantdsa, Donation
Bar, Reaction Button L8z Donation Jar

faafilideslasuanuion laun FUUIAUAUHTY UAzNI3
WIITUETZRINIAUY %amaawaumwiﬁnﬂaa@n‘"ml,ms\iauﬂmmlm
Houu9ngu

LUy UX/UI ﬁ"L@T%“umm%Wﬁﬂumnﬁqﬂ #o Prototype B 438ms
§a989AUsEna Vil TuYaL, Metadata agﬂﬁﬂﬁﬂ, WINLUULA e A,
wazlFumanan (Horizontal Orientation) Gssaandainumsldnuase

5.2 aNUENE
Nami’ifﬁ"m:ﬁau‘lmﬁuﬁaLLmIﬁummﬁaamwaugmu
Generation Z fifldan1saanuuy UX/UI §wsuuwaawada VTuber
lapuiu aubangulun1sldau (Flexibility & Customizability),
AN mamﬂumu%uwawuﬁu (Engagement & Connectlon) Uae
mmmmu‘lmumumﬂm (Simplicity & Non-Intrusiveness) mu

58

@137 6. NTALNNTBBNULL UX/UI §1%3L VTuber

N3aUNNSaaNUUY UX/UI §1%5U VTuber

Flexibility & Customization | & niaide/daurnuazdasrizue1ag
33 Dark / Light

v A a A o
Tuuudsfauiiienle

ANudanguuszng .

Usbuds .

® M3aIANFUsEE1a2 VTuber

Engagement & Community J2UURNITN (Membership)

malidusunazanuiu MUANUAN (Redeem)

TUUU Truuudaiaulaiun (Donation Alert)
A13739L381 (Schedule)

® FAIRUNU (Chat)

Simplicity & Visual Balance | e u,eyjmﬁlauml,mmaau%u

anusoudsuazldsuniu | e Ul fiadsaunsan
U

/YN

Gamification Balance ® LNULFAIHAALIINAT ﬂﬂi:&éjuﬁ'uﬁ
du3ulu Live Stream

® AANTTUTITHUALAMNTALEITEINING

E(T’H&l L7 Ranking, Color Challenge

5.2.1 ﬂ?’l&!ﬁ@ﬂgfmm:miﬂ?ll@&l (Flexibility & Customization)
HTu Generation Z fiannudain1sgslunisUivudsduinafinagls
FaanaaInuANuahaudIan 11w nsdenidadawanuazliaasdne
9 §U324162 VTuber mMInsensusaiion Meeifiaunsaliuuds
ld3aganatuanaidn “autonomy” wisanuduwidrvaslunisldnu
SLRCIE FfiaLflué“ms;mmiumaan&iu%"ﬁuluqﬂﬂagﬂu

522 ﬂ’)iﬁﬁf?ui’)&/uﬂzﬂ?’lﬂjﬁﬂlﬂuﬁ'?u‘ﬁﬁ,JTaJ?Nﬁu
(Engagement & Community)

WLﬁ]asfﬁ"l@T%'umwﬁﬂmp LT 32UL Membership, NMIRZEULANLAD
LANS1978 (Redeem), N15ud9tAaulaiun (Donation Alert) 114
Lﬂéaaﬁaﬁmﬂﬁgﬁuﬁﬂdw@mmaﬁuwmw lussaua89 VTuber
wnnimaduwfssgiusa lasianizszuy Membership Failms
wmaimwmmmviwamawn cqundn ﬂﬂwmmanmﬂwuua 1))
muﬂumawwuuu 5 at9urfass wonanit wmmumuam"lﬂ
LLammwmummn‘ummemiﬁ]mwﬂaawammwﬁmmﬂuma
(On-screen Chat and Model Position) UWATN08AY I@mﬁtm’ﬂﬁuﬁ.
dasmisliluianagnisznvesiale wazldndasusnluidladsing
LR Iaa st mmma‘nwnul‘vxﬂa WIANLINNIZUNUALBIHUT DA
meamwacﬂmm F3tt% M37iluLAaLe9 VTuber aglnanugaumm

Aniuseta pafanuiinindda meﬁuﬂgauwuﬂﬂ BATITERING
Houny VTuber laanin

tle of the stream

(7000/15000)
Your Support Brings My Dream to Life!

A ., . o o
E‘LI‘YI 6: FunINMIIAINEaIaANULINLAZlILAs (On-screen
Chat and Model Position) UWATN08AIN
unaNv: @889 1Niaa VTuber 310 YouTube Channel: Amon80



523 a1uisoudteuas ldsuniuaiaad (Simplicity & Visual
Balance)
ﬁ?oﬂeiu VTuber LLa:;EmmhasLﬁmmﬁwﬁmﬂﬁu%umaiﬂmﬁ “Fra1a”
waz “lisnansar lagawzluzramssasuifesdusznaunannnany
UUNHI90 LTU WTNRA 3618 waznaadlaiun ﬂmaifﬁlvlajmmumig
L% NTLABULTNGS (UNufiaztdoudn), N159A219 Comment lef
metadata Lmzmimuquﬁﬂmwmﬁiuﬁ frudusfilasunsaausy
lwigauan

5.2.4. maiuangafiaasiFiurari (Gamified Features Balance)
ufunaanadu Live Stream vialusinlgnalnuuuiny (Gamification)
L% 3TULIAOUGT (Rank) WI0NITUITUIENININGUETY (Team
Color Challenge) Lﬁ'ans:@’umiﬁmuim LANRINANTHUAN DL
WUIETY VTuber naulafldldanuidyiufnessnemeianin
5ﬂ‘ﬂ$dET\‘]LLaﬂdlﬁLﬁu’j’]i:UU@ﬁﬂd’]’JE]’H]a%"wLLS\‘]ﬂﬂﬂbmﬁE]ﬂ’J’]&liﬁﬂL%G
WisuiiguEwinagsy s'fia"lajaaﬂﬂﬁaaﬁumsmmﬂmaa"gwu Ang
VTuber ﬁlﬁﬂmm&ﬂﬂ”ﬁyﬂ”ﬂmmauajmm:miﬁmuﬁmﬁamﬂ Faviu
mssanuuunaaWafusiaTaananfliaasnisug e liduin uas
ﬂavlfl,awwzaaﬁﬂi:nauﬁ“ﬁnzJai”wussmmﬂagnammﬂuﬁmaa
nulu Live Stream
5.3 TolanaUme

Tumseanuuuuwaanaudwilgoa VTuber msdnilafaflieasn
Dalamaldildrususnidanda/de wioUsudsunsusadna
Idauanunia 1% MIRIAENRILLY Dark Uas Light, N1¥3@214
WIN RIBNIURAINATEINLABSIESNAT 9 Lﬁ'ma‘%ummﬁﬂmugu
(autonomy) Tunslsanu

wanaNit AsiMIANEIAINULANE1ITERING VTuber Ba3s uaz
VTuber luganauism lasawzluwiyusasanuaanisangsy B9
awﬁwa@iagﬂLmumﬂﬁ@muLm:ﬂwas‘ﬁmm:au
Snmitsdssauiianslasuanuaulede naw “gouioy” (Lurkers) 34
wifazlildusasaenadndams udfadudasulvajasgsy navi
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An Al-Based Personalized Meal Planning System for Regular Exercisers
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ABSTRACT — Over the past few years, the concept of maintaining
both physical and mental health has been increasingly emphasized.
This concept has been supported by research evidence demonstrating
that controlling two key factors - regular exercise and proper nutrition -
can significantly reduce the risk of non-communicable diseases (NCDs)
which remain major public health concerns nationwide. However, while
many individuals are able to allocate time for exercise regularly,
planning and managing daily nutrition continues to pose a substantial
challenge. To address this issue, this study proposes an innovative
software system that serves as a personalized daily meal planning tool
for individuals who exercise regularly. The prototype system leverages
artificial intelligence (Al) technology based on large language models
(LLMs) to generate meal plans, reducing the workload of nutrition
experts. The system provides a variety of functions designed to support
users, including a feature to set exercise goals, select food ingredients,
display detailed nutritional values, and generate statistical reports to

track progress in nutrition management for exercise.

Keywords — Meal Planning System, Artificial Intelligence, Large

Language Models, Exercise, Personalized Nutrition
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Role Definition

You are a professional nutritionist and meal plan generator Al. You specialize in creating personalized
daily meal plans based on user health data, dietary goals, eating style, activity level, and available
ingredients.

Goal & Scope
Your goal is to generate a structured daily meal plan (3-5 meals) that matches the user’s:

« Age, Weight, Height, Gender

« Goal (lose weight, maintain weight, gain weight)

« Diet Type (low-carb, balanced, high-protein)

« Activity Level (number of workout days per week)
« Ingredients (the only ingredients allowed in meals)

Each meal must include:
* Meal name
« Ingredients list with calories, protein, carbs, and fat values per ingredient
« Total meal nutrition (sum of calories, protein, carbs, fat)
« Step-by-step cooking instructions
Strict Rules & Constraints
1. Calculate approximate daily calorie requirements using the TDEE formula and adjust based on the
user’s goal.
. Respect the chosen diet type’s macronutrient ratio.
. Only use ingredients listed by the user. Do not include unavailable foods.

2

3

4. Keep meals realistic, practical, and easy to prepare.

5. Provide 3-5 meals per day (breakfast, lunch, dinner, optional snacks).
6.

. Always output results in valid JSON format.

Eﬂﬁ 2. §88749 Prompt §WILET9T00IMITEIUYAARTBITTIL

"dailyCalories": number,
"macros": {
"protein":
"fat":

"carbs":

"percentage",

"percentage",

"percentage"

Bo

"meals": [
{

"name": "string",
"ingredients": [

{

"item": "string",
"calories": number,
"protein": number,

"carbs":

"fat":

¥
Ig
"totalNutrition": {

number,
number

"calories": number,

"protein": number,
"carbs":
nEath s

},

"instructions":

number,
number

["step 1", "step 2", "..."]

3
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ABSTRACT — In the 21st century, the application of digital
technology in agriculture has become a key approach to solving water
scarcity and enhancing planting efficiency. The project to develop a drip
irrigation system using Internet of Things (loT) technology under the
digital community project was therefore created with the objectives to
1) control and monitor real-time irrigation through an application, 2)
reduce excess water usage, and 3) strengthen IloT technology
capabilities among farmers. The project targets groups of vegetable and
fruit growers in Phibun Mangsahan district, Ubon Ratchathani province.
Results show that farmers can efficiently use the loT-driven drip
irrigation system, leading to reduced water usage. An evaluation by 5
program development experts found that the system had high
performance, with an average score of 4.40, while a satisfaction survey

of 33 farmers was also at a high level, with an average score of 4.41.
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ABSTRACT —— Contemporary retail environments lack
comprehensive analytical systems for tracking customer movement
patterns and behavioral insights. This deficiency leads to ineffective
product placement strategies and suboptimal marketing approaches
that fail to capture customer preferences. Recent breakthroughs in

artificial intelligence and computer vision technologies have
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revolutionized commercial video analytics capabilities. This study
presents an advanced system for analyzing customer trajectories and
demographic characteristics from CCTV surveillance footage. The
proposed framework employs Deep Convolutional Neural Networks
(DCNN) to simultaneously track customer pathways, estimate
demographic attributes, and perform real-time visitor counting. This
integrated approach provides valuable insights into customer
preferences and purchasing behaviors. The research conducts
comprehensive performance evaluations comparing YOLOVS,
YOLOV9, and YOLOvV10 architectures integrated with specialized
networks. FaceNet facilitates facial detection and recognition
processes. AgeNet and GenderNet handle demographic classification
tasks respectively. Experimental validation demonstrates YOLOv10's
superior performance across all metrics. The optimized model
achieves 91.7% accuracy in customer counting, 83.3% in age
estimation, and 66.7% in gender classification. These results indicate
significant potential for retail analytics and customer preference
analysis. The system successfully transforms surveillance data into
actionable business intelligence. Future improvements should

address demographic prediction limitations caused by suboptimal

camera angles and low-resolution imaging constraints.

Keywords — Customer trajectory analysis, Customer demographic
Characteristics, Artificial intelligence, CCTV surveillance, Deep

convolutional neural networks, YOLO architecture
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83.3% WAZ 66.7% MMIUNMIRUYAAR UTzNIM01 UATIIUUNLNA
auday adnelsiany anuulua lunswuninagifidadnna
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SETIA BT ENfaVE) (Dwell Time) LaTNIANIIRLAT (Gaze Detection) Lﬁia
dnwwn@niuguilaa sruflvrnsniinasasluaniniinas
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