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miﬁsug”%mLﬂ%qmﬂmmwwé 3(3-0-6)
(Medical Machine Learning)
IemsszunRaTaLazAuludiuiives 3(3-0-6)
Joya

(Principles of Digital Epidemiology and Data

Privacy)

Bosamzmaingeanideyaiinisunne 3

(Selected Topics in Biomedical Data Science)
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9. INYINUS laiteanan 12 T RAL
01406699 Ane1dnus 1-12
(Thesis)

(%
1l A |4

v Tandilififugiunnudsunadeulusunsuasdonmadoudousein
seluillaglitumisefio
01440531 Madeullsunsudmiuinemanidoua 3(2-0-6)
FINTUNNE
(Programming for Biomedical Data Science)
01440548* fugudiansaumemans 3(2-1-6)

(Pre-Bioinformatics)

3.2 NANGATUHY 2

3.2.1 5ﬂuauwﬁaaﬁmsaumaaﬂwé’ngmi laidaenin 36 e

3.2.2 laseasiamdngns

n. 3¥eN laideenin 30 WUILAR
- duuun 2 wweha
- A ueniefu 13 wwda
- Awueniaen 15 wiein
9. MIANYIAUAINDETY 6 nIYNn

3.2.3 5197991

n. 31N laideuni 24 Telnl
- Fulun 2 wiyhe
01440597 Fuun 1,1
(Seminar)
- A NDNTIAY 13 nuIwne
01440522%* PredALTIAALN 3(3-0-6)
(Clinical Trial Biostatistics)
01440533 WeAanstoyaguAm 3(3-0-6)
(Health Data Science)
01440542%* InensszuInnITaLaradudIusa 3(3-0-6)
RNRHG

(Principles of Digital Epidemiology and
Data Privacy)

* 5183100
** gyUTuUe
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01440534** NTIATIRTRYATUIA N NINEUNIN 3(3-0-6)
(Big Data Analysis in Health)

01416561 a1 TAUNA 3(1-6-5)
(Bioinformatics)

01440591 seleuIsITemaInenmanstoya 1(1-0-2)
FIN1TUNNE

(Research Methods in Biomedical Data
Science)
Tunsalndandanisausiedvenvsrusiedvn 01440534 “3051873%1 01416561 D819
Taegnante srudusiedvendaduiavug 13 nuigns

a A [ ! 1 a
- VBNLEDA laideuni 15 NRUIYUNE

Tiiandondsuneirananindeluianivleanivnisiiosndt 9 e
An uaz/vidoidenSousgdviluauivvieusnanivdnlitiosndn 6 misefin il Woglugaedida
Y9315V N TIneninusudn TnsmuiiurouvesUsssundngasuaslfsusysiiananuivadio
YRy

Tunsaindaadenisousiedvendanuseds 01440534 waysieiw 01416561 114 2
518391 T dusedvenTiiuiaLn 16 e

- P LBNLaBN laitipenin 9 MR

Tiiandondouneivananindeluianivilasuivnidaivosndt 6 v
An uaz/vidoidenSouseiviluauivmieusnaniudnlaitiosndn 3 miefin Vel Woglunaedda
Y9s01915ENU N Ineninusudn lnsmnuiurouresUsssumdngasuarlisueyiRananufvadi
MRy

= gyulse
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** 51939U5UUTe

1) @MUV IMNTINITUNNG WUFAEAT FISITUEY UALIZUININEN

01416531

01416562

01440541**

01440543**

01440544**

01440545

01440546**

01440547

01440596

Wugmansluana

(Molecular Genetics)
%ﬁmm@mauﬂama%ﬁu’uqa

(Advanced Computational Biology)
Fmeluanadmivinerranideya
(Molecular Biology for Data Science)
'i%“U‘U’U%ﬂTﬁ?fUﬂWWLLazﬂ’ﬁaWﬁTﬁmE‘jsﬂ
(Health Service System and Public Health)
WBNWININITIEUA

(Epidemiologic Methods)
JEUIMINENlLaNg

(Molecular Epidemiology)

NIV TINTUNNEILAZNITABINIAATN
(Biomedical Research and Clinical Trial)

ANTAUNANTAARSHATNITIATIZATINUT

(Geographic Information and Spatial Analysis)

IFRUANENITINGIAEARSVBLATINTUNNE

(Selected Topics in Biomedical Data Science)

3(3-0-6)

3(1-6-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3
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* 5183100 e
** 51g3UTUUe

2) v meineraniteya (Adlafans §0R uazAauNLALS)

01418537

01440511

01440512

01440521

01440523

01440524

01440525

01440526

01440532**

01440535%

01440536*

01440537*

01440538*

01440539*

01440596

Buwedidinveasnds 3(3-0-6)
(Internet of Things Computing)
WUUTIRRINANRAIERslUAINEAERS 3(3-0-6)
FINSUNNg

(Mathematical Modelling in Biomedical Sciences)
nsmavzauluInemansgInIsng 3(3-0-6)
(Optimization in Biomedical Sciences)
NTRUNIUTITIEDA 3(3-0-6)
(Biostatistics Inference)
MIATIEVINISToRTNd S UToyatin1sunmeg  3(3-0-6)
(Survival Analysis for Biomedical Data)
FILUUNTANRYEIMTUIIENFUA N 3(3-0-6)
(Regression Modeling for Health Research)
Wwdpudmsunsingaulanenisunng 3(3-0-6)
(Bayesian Methods for Medical Decision Making)
NSuanIayaTINITUNNEAIBNIN 3(3-0-6)
(Biomedical Data Visualization)
NMTAATIERAINENENIINITUNNE 3(3-0-6)
(Medical Image Analysis)

FUToyauarN1wIeaRILea 3(3-0-6)
(Medical Database and SQL)
Tyauseivgduivingremansdinisunmg  3(3.06)
(Artificial Intelligence for Biomedical Science)
NsUsEINARAN ST TU ARG M UTYA 3(3-0-6)
INTUNNE

(Natural Language Processing for Biomedical

Data)

miﬁsug”%mLﬂ%qmﬂmmwwé 3(3-0-6)
(Medical Machine Learning)
IemsszunRaTaLazAuludiuiives 3(3-0-6)
Joya

(Principles of Digital Epidemiology and Data

Privacy)

Bosamzmaingeanideyaiinisunne 3

(Selected Topics in Biomedical Data Science)
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9. ANSANWIAUAIDETY
01440595

(%

nungwg Jandldifugiuaing

o9

doluiilaglitiuninein
01440531**

01440548*

NSANYIAUAIDETY
(Independent Study)

MaPeullsunsudmsUInemanitoya

YA Twnne

(Programming for Biomedical Data Science)

NugITIETAUmAMEnS

(Pre-Bioinformatics)

3.4 anudunusiundngnsduniaaeulunnz/naviduvasanidy
3.4.1 Meviidusiiausnudngns

- 5193YIUIAU
01416561

- 5183% AN
01416531

01416562

01418537

* 59g39 1 Un bl
** 51839U5UUTe

Iransaunea

(Bioinformatics)

Wugmansluana

(Molecular Genetics)
%ﬁwml,%aﬂauﬁmms‘%’juqa
(Advanced Computational Biology)
Buwmedifinvesassnds

(Internet of Things Computing)

Y80
3,3

SAunseulusunsuIzfesame leusus e n

2(2-0-4)

3(2-1-6)

3(1-6-5)

3(3-0-6)

3(1-6-5)

3(3-0-6)
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3.5 AN@5UN8T18UN
3.5.1 Mevidusiaivivasvangns

01440511

01440512

01440521

wuuaesmadinenansluingimansdanisunmg 3(3-0-6)
(Mathematical Modelling in Biomedical Sciences)
dielmsuiswnfevdnnamsadinmaniuazadituguisidudmivaudi
Ingmaniteyaniseuanunsadilanseuiunistaesinlunuaiuineinisteya 14
iwsesilefduduiiotislunisianms Jnszinazuanmadeyasuieasalszendliiile
Pginngideyalunuinuesadlaldiiielimsuiuumasmdnnsmeadamansuazada
fugruiisuiudmivnuiinemanitoyadifouamsadilanssuiunislaesluny
suAnemsteya Medosdlefidnduiietaslunisinns Iemyitazuansuateyasonis
ansaUszndlfifietnelinseiteyalunusuiinisumndinuesalals
To understand the fundamental concepts andprinciples of mathematics and
basic statistics essentialfor data science, learners will gain an overall grasp ofdata
science processes, use necessary tools tomanage, analyze, and visualize data, and
apply theseskills to analyze data in fields of interest, including biomedical

applications

nmsAmzauluIngmansTInIsAng 3(3-0-6)
(Optimization in Biomedical Sciences)

fugrumamasngauesilididuuuuiideuluaylifidouly mamAmngay
Tundaduds  msmannugansuunatedulsuuulididouls fvuanisdadu
fuanstdsaes msmanmnzauwuuideuly msmanmnzanlagldiaieaannes
i mMamAnangalagduneuinidatugnssy lasstnsuszamiien nsddnunly
WYIAEATTINITUNNE

Basic constrained and unconstrained optimization, one dimensional
optimization, unconstrained multivariable optimization, linear programming,
quadratic programing, constrained optimization, optimization using support vector
machine, genetic algorithm optimization, artificial neural network, case studies in

biomedical science.

NFOUNNUTYIADA 3(3-0-6)
(Biostatistics Inference)

anuinzilusaziiuuuanuiasdudmsutoyatinisunmduuifnnisussunn
AMNEWes IN15UTEINAATIN WO UIAANTNAARUANYAFIMTITIaR RTINS
NAFOUANAF I IARANTOYN T IERRLUULUAG Y
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01440522**

01440523

01440524

Probability and probability models for biomedical data,parameter estimation
concepts, parameter estimation methods, biostatistical hypothesis testing concepts,

biostatistical hypothesis testing methods, Bayesian biostatistical inferences

FranmLganain 3(3-0-6)
(Clinical Trial Biostatistics)

NSANYINNNITULANY F5N15E0NAIDENNITNAADINNAITLNNG N1TAINNAREN
AN mvasteya MlnTzlasihauetoyalowuadiinuazmstagunineumy
anuthasfuiunsdnnsedsarisanudetiuwasnveaeutvdfy vundiegis
MseysnuINANRABLaT @M T TEinIENTUS grasasaRianisldiadesile
MIngmaniteyadmiunTiinseteya

Medical studies, sampling methods,medical experiments, clinical trials,
quality ofdata, basic data analysis and presentation, vitalstatistics and measurement
of communityhealth, probability and screening tests,confidence intervals and tests
of significance,sample size, inference from means andproportions, analysis of

relationships, statistical fallacies, data science tool for data analysis.

NFIATINNTIOATNEMTUToYaTINTWNNE 3(3-0-6)
(Survival Analysis for Biomedical Data)

v = ! s o S Ay 1a a s = a

Toyan135enTn MsUszanaAflsitunisseadnilidmnsiwes mavieuiieu
NSUANKINITOLTON FUUNITTOATNAWMTUTaLATINITWINME MLUURTAGdndIU /7
WUUIAANLMAILUULI YUIRFI08 N NTURNYINITTONTN

Survival data, estimating the non-parametric survival function, comparison of
survival distributions, survival modelling for biomedical data, proportional hazards

models, accelerated failure time models, sample size for a survival study.

AIRUUNITANDBYENTUITEN VNN 3(3-0-6)
(Regression Modeling for Health Research)
fuvuidadudmivdeyaseiiemeguam dnvuladadnuazdanuulngdn
dmsutayaninieavain sawvuligsdmiudeyatunisavnin dakuudeyainniy
5888E1IENTUNAANTAVNINLUUAN AIUUUNITTOATN
Linear model for continuous data in health, logistic and probit models for
binary data in health, Poisson models for count data in health, longitudinal models

for various health outcomes, survival models.

= edyuiuuse
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01440525

01440526

01440531**

Wiud@pudmsunsanaulanienisung 3(3-0-6)
(Bayesian Methods for Medical Decision Making)

nssindulanianisunmg suliinisdedula danuuunsnen ngufunveud n1s
auIuUdeY lgunsaeviteuianla Fwdeulunislfun

Medical decision making, decision tree, Markov models, Bayes theorem,

Bayesian inference, Markov chain Monte Carlo, Bayesian methods in practice.

NSWARITaLATINITUNNERIEAN 3(3-0-6)
(Biomedical Data Visualization)

nMsuanadeyatinisunngdionin 3esilenisuananin nsidenuaunini
gnABe NShaRstayanIEN NdmMIUMLUIIFEY NMskansdayanisn ndmunTiaTIey
NT@dARaENISANYINIINITUNNEG Nshanstayadanisuungatsnindmsunis
Anneideyarnalug Msiaisesfiedoya

Biomedical data visualization, visualization tools, choosing the right type of
chart, data visualization for univariate variable, data visualization for biostatistical
analysis and medical study, biomedical data visualizartion for big data analysis,

telling a story with data.

ns@eulusunsudmiuinermansteyadinisuume 3(2-0-6)
(Programming for Biomedical Data Science)

TUsunsu Ussinndeyauaziauus ards n1sidennisving fladdu anednasy
Tssasredoyatiuguniadoulusunsudeing madouusunim UML
mailugadunldnumsiBeulusunsudmivieszideyadinsumme
MINAdOULONGLIS

Program, data types and variables, statement,selection, repetition, function,
string, basic datastructure, object oriented programming, UML diagram,importing

module, programing for biomedical data analysis, software testing.

* JgivUTulse
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01440532**

01440533

01440534**

NTIATIZANINEILNINITUNAE 3(3-0-6)
(Medical Image Analysis)
WAlLlagNTATININNUNITUNNENITIAAUAINAINNNNITUNNE N1TUTUUT
AMNMAMFURUUR Y IMsTUNIULaguaIn il NMsandygyiusunIy
nsuUsdIun I wallansdowriu Imslsdugrunudnuurddydesid@ingt nsania
AadnuarddynsianguuaznsiunnsdAnwifsaiuanufmilunsieeed
AINNIATUNNEG
Medical imaging technology, medical imagequality assessment, image
enhancement, noise modelsand sources, noise reduction, image segmentation,
registration techniques, morphological methods,radiomic features, feature
extraction, clustering andclassification, case studies on advancements in medical

image analysis.

emansvoLaguN N 3(3-0-6)
(Health Data Science)
LLU'J?]@W]N’J‘V]EJ'Wﬂ'ﬁGUE]ZJaﬁGUﬂWW Lmaﬂmaa’mwmmwmmisuauaaﬁumw ﬂ’ﬁl@lﬂ

~

GZN“U’PJlIﬁﬁ‘UﬂTW ﬂ?iﬂ/l’]ﬂ?']llﬂ RIS ﬁ]@i”LUEJ‘U“U@lIﬁ %meuauaasumwwamu 19
'3mema:uua ﬂ’]iﬁﬁ’NWJLLUUGZJ@JJUﬁquﬂ”IW ﬂ’]iLLﬁﬂﬁ“Um{JﬁW’Jﬁm’]W ﬂ’]ﬁLLUiNﬂsﬂ’e}iﬂa?jsﬂﬂWW

Health data science concepts, tools for health data science, health data
acquisition, data cleaning and organization, health basic database, health data

analysis, health data modeling, data visualization, health data interpretation.

MTATIETaLATIN LYY NIEUAIN 3(3-0-6)
(Big Data Analysis in Health)
ﬁug’]u%@ﬂj’@%a%UWﬂiﬁajﬂﬁﬂizuﬁaNaLLUUﬂa’l’JGﬂUL%\‘]LWﬂﬁﬂLLﬁ%L‘EQQﬁﬁT\]
isesfionisldaunand grudeyauaradsdoyanisuszinanadeyavuinlvgsyuudeya
Yl lun1sansIsuavLaEN WG
Big data fundamentals, Cloud computingtechnology and business
perspective, Cloud deployment tools, Database and Data Warehouse, Bigdata

processing, Big data system in healthcare and medicine.

** edyUiuuse

34



01440535*

01440536*

01440537*

FIUTBYALAZ N WLDEALEA 3(3-0-6)
(Medical Database and SQL)

Tayanazguteya annUngnssugiudeya MsUssinanagudeaya n1seeniuy
waginngIudeya JIutoyanuduius uHun A IETLSTeOURR MsuumsUTy
ussvingudoya msdanisgudeya mslilusunaianngudeyauaznivmidlassains
dwsunisaniunsiugudeys NMsUTEENANITEBNLUULALHINUIZIUTOLAN9EUNN

Data and datavase, database architecture, database processing, database
design and development, relational database, entity-relationship diagram,
normalization process, database management, using database developer program
and structure query language for database operation, application of health

database design and development.

Ty seRvgdmnsuineremansdanisunme 3(3-0-6)
(Artificial Intelligence for Biomedical Science)

Py ussiviuasynussivideaiassd insesdletyguseivslumeufin
w30eUTEaWAN Wenuen lumaniw1vualvg n1susenanann lunalaseasissuld
nsUszendlaaiussivglunsfinymiadinisunmg Yseifuaiesssudmiunisysan
n1stygyuseRvglunianisunng nsuiauelassumslalyaiuseavglunisuidam
NUNNTINITUNNE

Artificial Intelligence and Generative Artificial Intelligence, Artificial
Intelligence tools in practice, deep neural network, Chatbot, Large Language Model,
image processing, tree-based model, applying Artificial Intelligence in biomedical
studies and medical decision, ethical issue for integrating Artificial Intelligence in
medicine, project presentation using Artificial Intelligence in biomedical problem

solving.

NSUTELNARANWTTTUI RS UTRLATINTUNNE 3(3-0-6)
(Natural Language Processing for Biomedical Data)
Ffideasounnnew ; 01440531 (Programming for Biomedical Data Science)
flugnuuaznaiansUszananan wsIsIsAd LT n1TLIME nsUszaNaNG
Fomnuesulnladuazmdnyianiznis undsdeyaiiionsuszanananianiwisiiuda
NSWINENITIMUNUTANTBANLTINITUNNEG MTIATIRANUTANTUTTIUTNITHUA M
Tueauvuddulunanwvwieing nsszydelanis nsadaaisaumaaindeninudn
NSWINENTIITITNUTTABUAY TEUUUTEUIANANWISTINMFAUTINTUINEG

* 5931 Un L
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01440538*

01440539*

01440541%**

Introduction to Biomedical NLP. Text Preprocessing. Ontologies and
Terminologies.Biomedical NLP resources. Biomedical Text Classification. Sentiment
Analysis in HealthcareReview. Sequence Models. Large Language Models. Named
Entity Recognition (NER).Information Extraction in Biomedical Text. Optical Character
Recognition (OCR). Biomedical NLP systems

M3Feuiveedomnanisunmd 3(3-0-6)
(Medical Machine Learning)

nszUIUMsiSouveaaies nmsSeusuvuiifasy nmaiSeuduvuliffaou nns
SHUILUUARIAAARIYN FaNa3NUNITTeUILaEN13YINNIU danesiunsaniifvesteya
9aN83NUNTIMUN TANBINUNNTONNLEY TaNeINUNITIANGL NMTUTEEUUTEANSANYDS
Fsuazsadns msUszgndnmsiFeuivesaieaiutoyanisnisummeg

Machine learning process, supervised learning, unsupervised learning,
reinforcement learning, learning algorithm and its’ working, dimensionality
reduction algorithms, classification algorithms, regression algorithms, clustering
algorithms, assessing the method’s performance and result, application of machine
learning with medical data.
nstwaseyausERvs 3(3-0-6)
(Explainable Al)

winn15189N505 UIBLarUSugulug ﬂ’ﬁ’e)ﬁ‘U’]EJLLﬁ“UiUﬁWI@JL@ﬂLLUU@QLmJ

ﬂ?i‘ULLQQLLﬁuUiUQ‘UI&ILWaLL‘U'UG]‘HI@J msmmuau‘dimﬂumamamwamiﬂsumawamw
ﬂ’]iGULLf\NLLﬁin‘U“O‘UIlILﬂaL“UflﬁﬂLWEJﬂ’]iUiuiJ'JﬁN@?JEJﬂ’J’]@J L‘VIWL!F]LLUUI‘VTNI‘IJﬂ"Ii‘ULL"\N“UEJZJ@

Explainable Al fundamentals, Explaining and fine-tuning classical models,
Explaining and fine-tuning tree models, Explaining and fine-tuning deep learning
models for image processing, Explaining and fine-tuning deep learning models for

text processing, New techniques for Explainable Al.

Fmeluanadmiuinermanideya 3(3-0-6)
(Molecular Biology for Data Science)

Tnssadauagminivesanstaluiana nszuiunisiaesiidule nsnensiauay
msudasiaiugnssunsmuaunsuansoonvesBulussduluananuieslessyning
Tnssasrswesarsdluananazndilunszurunisnisdinwnaluladlnguas
AnuAImTduTAnealuana wuamanislddeyainineluanaiiien1sidonis
MRy UTHIAUIN LSS ITILATNANSEIUAINMUITET I IaNa

* 5187100
= gAuiulse
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01440542**

01440543**

01440544%*

Structure and function of biomolecules. DNA replication processes. Genetic
transcription and translation.Molecular-level regulation of gene expression. Relationship
between biomolecular structures and biological functions. Emerging technologies and
advancements in molecular biology. Approaches to utilizing molecular biological data in

data science research. Ethical issues and societal impacts of molecular biology research.

enssyunfdviakazeuudiudivesdeya 3(3-0-6)
(Principles of Digital Epidemiology and Data Privacy)

wEnMIINesEUIAINEn NMsTaeudvedlsa mseenwuunsAnwiluszuiaiven
N15IAAUAURUSLATNAN TENUUNAITBLANINTLUIAINGT BAF NMTTUNIU, UAzUNFUTUS
nInsIRRnnsearnIsadeUliads nsdevaulsasyuininevedseainde svun
Fnewaddsnil ofeszu1nine1d windeunazerdreudonisussfiud B nindves
NSANEITZUINING

Principle of Epidemiology, Measures ofDisease Frequency, Study Designs in
Epidemiology, Measures of Association andimpact, Sources of Epidemiologic Data,
Bias Confounding and Interaction, Screening and Diagnostic Testing, Outbreak
Investigation,Epidemiology of Infectious Diseases, Epidemiology of Chronic
Diseases, Environmental and Occupational Epidemiology, Critical Appraisal of

Epidemiologic Studies

SYUUUSNSAVANLAZNISENITNE 3(3-0-6)
(Health Service System and Public Health)
1AT9a51990958 VUUT N TEUA MUa T s U Ul uUT UNYART YA AdeAuAIY

]
v o

4UNN SEUUToYAYIAIITNNTITHINNEmAlulagn1an1Tunng AuNUAITINYILAY
ANEI1EAIUAVAIN NITLIDNIUAZAINUATOUARUVBIUTNNT AMNINLAZAIUUADASY
auamuaraudusssy matesfumnuidsmisdaruaynaiu UszdvBaimnisuing

Structure of health care and public health system in digital era, human
resources in health, medical information systems, cost of treatment and health
expenditure, accessing and coverage of services, quality and safety, health and

fairness, social and financial risk protection, service efficiency.

AWMINYINITIZUINA 3(3-0-6)
(Epidemiologic Methods)

NANAITVDIIBNITTEUIAINYINTITANGUTINTTUUN NISANWUTTIATIEH N1SANY
LWF9IAABY NSMIANUFURUS LATNANTENU BARKAYNITIUNIU NISLAUTIVSINLALANS
Jan157eua TN INNENRLUTEUININET NMINTIIAANTBAXN1TNAEUITINY NN
Tuszu1nIng MsNUMUeg1dusEuULaENIS AT NN Usehunieasesssulunig
FTYTLUININGN

* JgivUTulse
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01440545

01440546**

01440547

Principle of Epidemiologic Methods,Descriptive Studies, Analytical
Studies,Experimental Studies, Measures of Association and Effect, Bias and
Confounding, Data Collection and Management, Statistical Methods in Epidemiology,
Screening and Diagnostic Testing, Causal Inference in Epidemiology, Systematic

Reviews and Meta-Analysis, Ethical Issues in Epidemiologic Research

SPUIRINELANg 3(3-0-6)
(Molecular Epidemiology)

VANNNSLAEITNIINNTZUININGTANS TPUIRINENAIUN FIUT0LANNTEUININEN
Tuana Tansaumadmiunsiieneideyanisszuninelinana fuddiamatanim
wagmMsUszendld nsuszgnaldssuinineluanadmiunisuhsyTauagnisaouaiulse

Principle and methods in molecular epidemiology, genomic epidemiology,
databases for molecular epidemiology, bioinformatics for analysis of molecular
epidemiological data, biomarkers and its applications, application of molecular

epidemiology for surveillance and disease investigation.

NNTIVENNTINTUNNDLAZ A TADIWNAGUN 3(3-0-6)
(Biomedical Research and Clinical Trial)

mé’ﬂmwmmﬁ%’8%amiLmeéﬁugmeuaamimmaaamaﬂaﬁﬂ N5ORALUUNMIANEILY
MIVABBIVNIAATEN MINAILITATISINTITE NMsRaITanAuNg sl oulaza3us5 MIAY
TUTMLaENIIAMsteya ISmsnuadalunseaemneedtdn madiseTuasnInsIvEey
mMsnaaemeailn wnnsallifisssasruarnmsmenuanulasaiy Maleswiteyans
VPRewNIRATn NMsdeansmsideveeaiin

Principle of Biomedical Research, Fundamentals of Clinical Trials, Study Design in
Clinical Trials, Protocol Development, Regulatory and Ethical Considerations, Data Collection
and Management, Statistical Methods in Clinical Trials, Monitoring and Auditing Clinical Trials,
Adverse Events and Safety Reporting, Clinical Trial Data Analysis, Communicating Clinical

Research

miaummﬁmam%uazmﬁmeﬁl,%mﬁuﬁ 3(3-0-6)
(Geographic Information and Spatial Analysis)
é’ﬂwmwﬁaaﬂamaqﬁmam%ﬁauﬂaﬁm%’umiﬁﬂmwazmoﬁmmL%qﬁuﬁﬁﬁmmas
Tusunsudiasudmiviianeideyadeiuiiunuiilsn fuvudeiud doyadeiuiiuay
e FuuuiBsiufinasg NTDUNUNNGEADA
Characteristics of geographic data, data forspatial epidemiology studies,
spatial analysissoftware and methods, disease mapping, spatialmodels, space-time

data, spatial and temporalmodels, statistical inference.

= edyUiuuse
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01440548*

01440591

01440595

01440596

NUFWTIETAUTAAIERS 3(2-1-6)

(Pre-Bioinformatics)

'
(Y LY a e~

e dduiugiudwividnszauumdada Wisnssumiuniounousewian

N 1y} v ~

Bioinformatics lagywiduairuidlainegddu g1udeyadmsneins )Bioresource

3 Y
= s

Databases) waznsiianidayaiugiuiisiduluaundiasaunamand rufannsld
wpsdionoufumesiuguiievsznanadeyadanisumme

This course serves as a foundational subject for graduate students to
prepare for Bioinformatics. It focuses on understanding Bio-Resource Databases and
fundamental data analysis essential in the field of Bioinformatics. Additionally, it

covers the use of basic computational tools for processing biomedical data.

52 leuisidemaInemanideyadinisunngd 1(1-0-2)
(Research Methods in Biomedical Data Science)
anuar s UTENNNTIREMAINeIman sToyatINswng 13RIl
\ornuniade ami%’a‘ﬁ%swsau%’a%aLﬁamiammumﬁé’a AIIANNUARIDE LAY
wedadsnis nsTAsied wlana wasn1sinsainanisife n1sdaisenuiianis
awelunsuseyy wagnsAiiun
Research principles and methods in biomedical data science and
problem analysis for research topic identification, data collection for research
planning, identification of samples and techniques, analysis, interpretation and

discussion of research result, report writing for presentation and publication.

NSANYIAUATDETE 3
(Independent Study)
= v Y a v Y a1 U a = a = &
ANIANYIAUAINDATE IUV?%EJVIUW?{MIQﬁ%@UUﬁQiyﬂIW LALLIgULTS VUL UTIYNU
Independent study on interesting topic at the master’s degree level and

compile into a written report.

Bosawzmaingeaniteyaiinisunne 3
(Selected Topics in Biomedical Data Science)
SeaamEminemansdoyadanisunmg lussiuuiygnln Fadeises
WasuwadlUluusdazanansdne
Selected topics in biomedical data science at the master’s degree level.

Topics are subject to change each semester.
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01440597

01440599

01416531

01416561

GHEOTY 1
(Seminar)
mathiausuazeAus it enunaulamainermansdeyadansummelusesiu
Useyeyn
Presentation and discussion on current interesting topics in biomedical data science
at the master’s degree level.

WINUS 1-12
(Thesis)
AelusyiuUSyln wazSouSoadowduinedinus

Research at the master’s degree level and compile into a thesis.

352 swwdndidusisiviuenndngns

Wugenansluana 3(3-0-6)
(Molecular Genetics)
lassasnavadlasiuloy uaznisdiassansiugnssy tulisa Insaislen wavyns
lan N30eATHALAZNITHUATHA N15AIUVANNITHARNIDDNYBIEY N15Nae SAoudiudy
n3ulnadu Slunvesrasls naraduazlulneowenie n1sussandluauiugeansluana
Chromosome structures and replication in virus, prokaryotes and eukaryotes.
Transcription and translation, gene regulation and expression, mutation,
recombination, transposition, chloroplast and mitochondrial genomes, applications

in molecular genetics.

T vaumne 3(1-6-5)
(Bioinformatics)

N15AUAUYRY AN IUT Y aN1NTITNGIALAITIIATIEN NISTIYIUTUNTY
aoufiumadifionsiunelassaiisesdu Slunuazlusiu nmsiieudiduirdlelnduas
fiunsmexiilu mssenuuulnsies msuszgndldinileadoya msvhunuiidluuuazns
AATILANTUARIDONUDIEU

Biological database retrieval and analysis, computer software usage for
prediction of gene structure, genome and protein, nucleotide sequence and
amino acid sequence alignments, primer design, data mining application; genome

mapping and gene expression analysis.

40



01416562

01418537

e nTaneufiunosdougs 3(1-6-5)
(Advanced Computational Biology)

ndnmstuganedinenianeufiuned n1seenuuudaneifiuuazsensiuiimg
Faansauna maivilesteyauarmsFeusveaiouiofinszideyaledind nsaii
LUUT1899 NMIUTEENATIINGUTIABLN NS TUNTITENTIINGTTEUU ANUFNTUELT
TINUINTT WUgAERSUTEYINT TAINeIUsevng wastansaumna

Advanced principles of computational biology, bioinformatic algorithm and
software designs, data mining and machine learning for omics data analyses, model
simulation, applications of computational biology in systems biology, phylogenetics,

population genetics, population ecology and bioinformatics.

Bumnesiinvosasnd 3(3-0-6)
(Internet of Things Computing)

WAANSANUILTINEAN lmiﬂiﬂauiwaaLaaﬁugwmmzszuwu%w MR
gondsdmsululasroulnsamesiazszuuuudn Wuwes aunsaluaning N1sAuAN
gUnsaldu malfiudioya msAasedoans madeuderudnines mawawumansusilay
THuwnAnvssnsanalelod

Physical computing concepts, basic microcontroller and system-on-chip,
software development for microcontroller and system-on-chip, sensors, output
devices, controlling other devices, storing data, communications, server

connections product development using Internet of things computing concept.
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4. NM3IANTINTZUIUNTTITOUS

wangns nmmuakadnsn1siseusseaundnans (PLO) lngnangns laAvunRaans
NSSEUITEAUNENENT (PLO) MUMLINTNNITORNKUUNENENTEBUNGY (backward curriculum design)
Safiszylie 5 40 (PLO1-PLOS) iielWilAnannsnussanadnddinam enansdisuiiaseuningnsuas
e FemiuimuanadnsmsiFouifimaniessiunedn (CLO) dmiunnsein maFeunisaon
sadulitandugudnans TasduadaliianiiduinluAanssunstous Wombauualis wiouls
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mMsmuasussiviiesudaausuuzanidnuazilusudsimsisoumsasulunabsudaly

4.1 nagwsn1siteuivemangnsnagnsuasisnsusaliunansinnisiseus

anNgnsY lesnkuunagnsnsinn1siseuiuarisnisussiliunanainvaigsuuuy
iisliaonadesiunadnsnsiSeuiseiundngns (PLO) Tnenagnduazidnsussiiunayatiunisiseu
nsaeuiiidandugudnans nfoudaaduliidnimuranudufinazausssy danayldindinuedu
MsAmdaliaT g madndule nsasleu iU wazmsuAledgmeienuies vazfienansdaouviming
Huiivinw Tiduugth wastuumanmsianndaalfaunsomimeuuagidousldosaiisyansam
MINsurUnagnsMsinsSeuiuasnsussiliunaiiieliussqradwsnsisousssiundngns Tduandly
Tumsaduanedl
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HAAWSNSISEUSsTAUNENg NS
(PLO)

NAagNSNISIANTSITEUS

Wnsuszdiunansiansiseus

1. a%mwﬁﬂmsﬁugmma
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doansligdudnlale

- maseuslaglidgmidugmn
(Problem-based learning) N5l
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- MyUszdiufidnsywinaseu
(Formative assessment) L4115
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unANL A9emnee [Wudu

- MIUTEHUNLENINDT
(Authentic assessment) LHUN1S
YhieusuarmseiuTemihtuseu
warNsInsI8u Wudy

2. Usggndanuinnuineaemans
ToyatinsunmglunszuIung
AT MIgUANLaEES150NEY

1

- MIIANTIEUSITIN(ACtive
leamning) IneajaiiunsisuiiLNTg
a93levi (Learning by Doing)

- maseuilaglidgmidug

- MyUseliutansemnaseu
(Formative assessment) WUn15
NAALTNOIY NTTLANAUDI LT

Y 9

53




HAAWSNSISEUSsTAUNEng NS
(PLO)

4 o =} 14
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ad a Y = ¥
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(Problem-based learning) n15l4
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iieduindeumsiious

- maseuilagldlasaudugm
(Project-based leaming)
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unANL A9emnee [Wudu
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YhidusuarmseiuTemituseu
warNsInsIeu Wudy
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lnins99 (Reflective thinking)

- MIeuFuuUsla(Cooperative
leaming) M3linszuumsngunile
M3 Feudmiunisuaniaou
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unAa 9eR19 [Wuny

- MIUTEHUNUANINDT
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5.1.1 819158
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LAZAUBNUNNINNSY SauteduasunisidnTinysyyadnniskagnisuiauenayl Jeluandvns
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5.1.2 %2 @A AUILINIIVINITUALAMIANITANYIVBIB1R TR FUNAYOUNANGNT

a10u RIIAIN Ha-ana A #1139 d5ansineiann
N9YINT FTAUANANEN
a1ty U e
1| ftemansnansd | uiesssung e WU walulagTanimmig wnineaedeslv 2550
NAMINTIY
M. Faansaune IR NTTIBUNAITUYS 2552
Ph.D. Bioinformatics Kanazawa University, Japan 2556
2 | §wmansnansd | wiedgans Andsaudy | mu. ANINATENS UNINYIRUULIAIT 2547
Ph.D. Mathematical Science | Loughborough University, UK. 2554
3 SOINANTINGE | UNaMAE  Baradng WM. ANIRANENT WIS VRUAY 2524
M.l Frat UNInenaeuding 2528
WU, atAusvend andudadinimuumsenans 2537
(@vINeINs
ABUTILADS)
M.S. Statistics Virginia Polytechnic Institute and State 2539
Ph.D. Biostatistics University, USA. 2545
Virginia Commonwealth University, USA.
4 mansasg | wedds Indaassl nel.u. ARIAANANT UIMEde s uATUNTILIA 2526
an.al. G0 PaINTAUNTINE Y 2534
Ph.D. Statistics and Royal Melbourne Institute of Technology 2544

Operations Research

University, Australia
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5.1.3 32 @Na AUILINIIVINTG ANAINITANEY NAUNINTIVINTT 819158 TURRYaUNANEAT/
919158UTEIMANEAT/D191TUHEHDU/D11 U NLAY
1) 219159 TURAYIUNENEATUAL1R1EUTEAIMENGAS

Yo-aina N13TUFIU
AMNUIMNIAYING
el AMQA (F19173%7) NAUNIIYVINTG Uagiiu nangns
Fodavy, ?Jﬁéwﬁamiﬁnwmnizﬁu Tud
1 WIBATAT AINAUID NUY 01440591 | 01440591
FNENTIA5Y 1. Small but mighty: genetic diversity of the | 01440595 | 01440595
MU, (@INe1) Nesiteudusu 1 Thai ridgeback dog population, 2567 01440596 | 01440596
URINYRBLNYATAERS, 2548 2. Optimizing Bangkaew dog breed 01440597 | 01440597
Js.0. (Wuqmam%) identification using DNA technology, 01440599 | 01440599
MMﬁWEJ’]é@JLﬂUGﬁWIﬁG]%, 2553 2567
3. Impact of higher temperatures on yolk
sac absorption and early development
in hybrid catfish between Clarias
gariepinus and C. macrocephalus, 2568
4. Near-stop in spermatogonia progression
and reduced sperm motility in two testis
forms of captive North African catfish in
Kalasin, Thailand, 2568
2 UNAITUNUT JUNTINGTY I 01440534 | 01440534
ANANTIANTE 1. Micro-architecture design exploration 01440591 | 01440591
.. @ve1) Neshdeususu 1 template for AutoML case study on 01440595 | 01440595
UNINYIFUNENTANENS, 2548 SqueezeSEMAuUto, 2566 01440596 | 01440596
Us.0. (ﬁ’uﬁqmam‘) 2. SPARQL Query Optimization for GPU RDF | 01440597 | 01440597
UNINYIFVNENTANENS, 2553 Store, 2566 01440599 | 01440599
3. OCTAve: 2D en face optical coherence
tomography angiography vessel
segmentation in weakly-supervised
learning with locality augmentation,
2566
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%a—aqa NI1TTIUEDU
ANUINIIYINT
el AMQA (F19173%7) NAUNIIYINTG Uaglu nangns
Fodavy, ?Jﬁéwﬁamiﬁnwmnisﬁu Tud
3 | uweymnsal uauysaines MUY 01440521 | 01440521
FOIANERNTINNTE 1. Improving Kernel Density Estimation: A 01440526 | 01440526
M. (AdlaFERS) Shifted Chebyshev Series Approach to 01440591 | 01440591
uIngduuiing, 2538 Bandwidth Selection, 2566 01440595 | 01440595
WU, (aaa‘dixqﬂfﬁ) 2. The shifted Chebyshev series-based plug- | 01440596 | 01440596
a0V UTAANRIUUSUSANERS, 2541 in for bandwidth selection in kernel 01440597 | 01440597
Us.0. (@5) density estimation, 2567 01440599 | 01440599
antutudiaNuuTITAIEns, 2552 3. New adjusted missing value imputation in
multiple regression with simple random
sampling and rank set sampling methods,
2568
4 UIBEFIUNT WTRe* I 01440526 | 01440526
HYemans1Rsd 1. Phage cocktail amikacin combination as a | 01440531 | 01440531
IN.U. (L%ﬂiuiaﬁ%amwmqqmm‘mﬂﬁm potential therapy for bacteremia 01440532 | 01440532
LNEHT) associated with carbapenemase 01440533 | 01440533
unIneaeLdeslui, 2550 producing colistin resistant Klebsiella 01440534 | 01440534
M., @FaEnsaune) pneumoniae, 2567 01440595 | 01440535
UTINGITENTEIBUNEITUYST, 2552 2. Real world effectiveness of early 01440596 | 01440536
Ph.D. (Bioinformatics) ensitrelvir treatment in patients with 01440597 | 01440537
Kanazawa University, Japan, 2556 SARS-CoV-2, a retrospective case series, 01440599 | 01440538
2567 01440595
3. In vitro and in silico analyses of amino 01440596
acid substitution effects at the conserved 01440597
N-linked glycosylation site in hepatitis B 01440599
virus surface protein on antigenicity,
immunogenicity, HBV replication and
secretion, 2568

o
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ANUINIIYINT
el AMQA (F19173%7) NAUNIIYINTG Uaglu nangns
Fodavy, ?Jﬁéwﬁamiﬁnwmnisﬁu Tud
5 wessdng elnua Ny 01440541 | 01440541
HYILMans19158 1. Genome alteration of Leishmania 01440595 | 01440595
M., @¥Inen) eshideususunils orientalis under Amphotericin B inhibiting | 01440597 | 01440597
UNINYIFVNENTANENS, 2548 conditions, 2567 01440599 | 01440599
M.Res. (Bioinformatics and 2. Comparative genome analysis of piscine
Computational Biology) Vibrio vulnificus: virulence-associated
University of Leeds, UK, 2550 metabolic pathways, 2567
Ph.D. (Infection and Immunity), 3. Characteristics and bioinformatics of
University of Glasgow, UK, 2555. peptides from natural and cultured
sandfish (Holothuria scabra), 2568
6 UNUIAITIU FUNTAYY U 01440526 | 01440526
599ANENT1915E 1. Thailand’s maize prices forecasting using 01440531 | 01440531
MU, (AERSADUNILNDS) ensemble technique, 2566 01440532 | 01440532
UMINYIAUTITUAERS, 2536 2. Mexpert: an algorithm for finding cross- 01440533 | 01440533
M.S. (Computer Science) disciplinary experts using data mining 01440534 | 01440534
Asian Institute of Technology, 2540 techniques, 2566 01440595 | 01440595
2.0, AmnssuAsuines) 3. A study of relationship between business | 01440596 | 01440596
ﬁ;maﬂﬂiiﬁmwﬁmmﬁﬂ, 2545 performance and stock prices using 01440597 | 01440597
machine learning techniques, 2568 01440599 | 01440599
7| weEImnnY 0en U 01440526 | 01440526
Q’sz"aamamﬁmié 1. Deep Learning for Detecting Malaria 01440531 | 01440531
WU, (Anenseeuianes) Heshdew Parasites of Infected Red Blood Cells in | 01440532 | 01440532
JUAU 1 URINYIRBNYATAERS, 2543 Thin Blood Smear Images, 2565 01440533 | 01440533
6.4, (AmnssunsNiimes) 2. Bankruptcy prediction model using cost- | 01440534 | 01440534
URINYIRELNEATANERS, 2547 sensitive extreme gradient boosting in 01440595 | 01440595
Dr.rer.nat. (Computer Science) the context of imbalanced datasets, 01440596 | 01440596
Magna Cum Laude University of 2566 01440597 | 01440597
Muenster, 3. Integration of Convolutional Neural 01440599 | 01440599
Germany, 2553 Network and Image Processing for Pulp
Fibril Detection and Measurement, 2568
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%a—aqa NI1TTIUEDU
ANUINIIYINT
el AMQA (F19173%7) NAUNIIYINTG Uaglu nangns
Fodavy, ?Jﬁéwﬁamiﬁnwmnisﬁu Tud
8 WAMEUE WO WADEWTTU WIUNTNYT | Uy 01440522 | 01440522
0l 2g58 1. Predicting suicide attempts among people | 01440524 | 01440524
9719159 with diabetes using a large multicenter 01440525 | 01440525
W.U. electronic health records dataset, 2566 01440542 | 01440542
MPFEUNNYANARSNTTLINING, 2557 | 2. Developing and Evaluating SEE-Diabetes: A | 01440543 | 01440543
M.S. (Health Informatics) Patient-Centered Educational Decision 01440544 | 01440544
University of San Francisco, Support System for Diabetes Care, 2566 01440545 | 01440545
San Francisco, California, USA, 2561 3. Effectiveness of Simulation-Based 01440546 | 01440546
Ph.D. (Health Informatics) Psychoeducational Intervention for Family | 01440591 | 01440591
University of Missouri - Columbia, Caregivers of Older Adults with Disability 01440595 | 01440595
Columbia, Missouri, USA, 2566 and Chronic Illnesses: A Quasi- 01440596 | 01440596
Experimental Study, 2567 01440597 | 01440597
4. Incidence and Risk Factors of Recurrent
Ocular Injuries: A Multicenter Retrospective
Cohort Study in Four Community
Hospitals, Central Thailand, 2567
9 | wanwane eAYes I MUY 01440534 | 01440534
309ANENT1915E 1. Data envelopment analysis for 01440591 | 01440591
.. (%aﬂﬁ:u’qmmmi) identifying the most suitable cassava 01440595 | 01440595
URINYRBLNYATAERS, 2553 cultivar: a case study of various 01440596 | 01440596
M.S. (Financial Engineering) cultivated areas in Thailand, 2566 01440597 | 01440597
University of Illinois at Urbana- 2. Utilizing sequential modeling in 01440599 | 01440599
Champaign, Northwestern University, collaborative method for flood
USA., 2556 forecasting, 2567
M.S. (Industrial Engineering and 3. Automated quality inspection of baby
management sciences) corn using image processing and deep
Ph.D. (Industrial Engineering and learning, 2567
management sciences) 4. A spatiotemporal deep learning
Northwestern University, USA, 2561 ensemble for multi-step PM2.5
Northwestern University, USA, 2561 prediction: A case study of Bangkok
metropolitan region in Thailand, 2568
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%a—aqa NI1TTIUEDU
ANUINIIYINT
el AMQA (F19173%7) NAUNIIYINTG Uaglu nangns
Fodavy, ?Jﬁéwﬁamiﬁnwmnisﬁu Tud
5. Non-destructive assessment of hemp
seed vigor using machine learning and
deep learning models with hyperspectral
imaging, 2568
10 | WwnunAY §Issuinms U3 01440522 | 01440522
HYIeMans19158 1. Utilization of Machine Learning and 01440524 | 01440524
W.U. Hyperspectral Imaging Technologies for 01440525 | 01440525
%mé’aLmeamam%mzmq;]mé’m 2549 Classifying Coated Maize Seed Vigor: A 01440542 | 01440542
M.Sc. (Biostatistics) Case Study on the Assessment of Seed 01440543 | 01440543
Imperial College London, UK, 2554 DNA Repair Capability, 2567 01440544 | 01440544
Ph.D. (Infectious Disease Epidemiology) | 2. A spatiotemporal deep learning 01440545 | 01440545
Imperial College London, UK, 2558 ensemble for multi-step PM2.5 01440546 | 01440546
prediction: A case study of Bangkok 01440591 | 01440591
metropolitan region in Thailand, 2568 01440595 | 01440595
3. Non-destructive assessment of hemp 01440596 | 01440596
seed vigor using machine learning and 01440597 | 01440597
deep learning models with hyperspectral
imaging, 2568
4. Rapid Maize Seed Vigor Classification
Using Deep Learning and Hyperspectral
Imaging Techniques, 2568
11 | wewudnd 1dlnanind U 01440547 | 01440547
HYIeMans19138 1. manamaninaUAsundasiuiitineay | 01440591 | 01440591
AF.U. (Qﬁmam%) ABLUUIN@aes Land Change Modeler Tu 01440595 | 01440595
UUNINEGUNENIAIERS, 2545 SUNOHBINTINLAZSLNBUNANDU 991TA | 01440596 | 01440596
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