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(Medical Machine Learning)
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(Explainable Artificial Intelligence)
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(Epidemiologic Methods)
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(Molecular Epidemiology)
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(Biomedical Research and Clinical Trial)
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(Selected Topics in Biomedical Data Science)

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(3-0-6)

3(3-0-6)

29



4. Inerdwus laitoanan 1@ wiein
01440599 IneTInus f48
(Thesis)
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(Programming for Biomedical Data Science)
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(Molecular Genetics)
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(Bioinformatics)
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(Advanced Computational Biology)
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(Internet of Things Computing)
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(Mathematical Modelling in Biomedical Sciences)
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(Optimization in Biomedical Sciences)
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(Biostatistics Inference)
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(Survival Analysis for Biomedical Data)
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(Regression Modeling for Health

Research)
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(Bayesian Methods for Medical Decision Making)
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(Biomedical Data Visualization)
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(Medical Image Analysis)
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(Big Data Analysis in Health)
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(Health Database and SQL)
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FINTUNNE
(Natural Language Processing for
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(Medical Machine Learning)
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(Explainable Artificial Intelligence)

01440541 v luanadmsuineimanideya 3(3-0-6)
(Molecular Biology for Data Science)
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(Health Service System and Public
Health)
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(Epidemiologic Methods)

01440545 guInIneluiana 3(3-0-6)
(Molecular Epidemiology)

01440546** NNTITENTINITUNNEUAZNITABINI 3(3-0-6)
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(Biomedical Research and Clinical Trial)

01440547 m‘aaumﬂgﬁmaméummﬁminzﬁL%qﬁuﬁ 3(3-0-6)
(Geographic Information and Spatial
Analysis)
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(Selected Topics in Biomedical Data
Science)
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01418537 MSAUIMUUB IS IR TDIaTTWAY 3(3-0-6)
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01440511
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(Mathematical Modelling in Biomedical Sciences)
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Basic necessary mathematics in biomedical sciences. Mathematical
modelling. Computer tools for model solving and visualizing. Problems in

biomedical sciences.

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

fugunamannyasyesitsiduuuuiteulouazlififeuly nsmAwmInzen
Tunifefuls  msmanmuizaswuuvatedaulswuubifidouly Avuanisidady
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Basic constrained and unconstrained optimization. One dimensional
optimization. Unconstrained multivariable optimization. Linear programmins.
Quadratic programming. Constrained optimization. Optimization using support
vector machine. Genetic algorithm optimization. Artificial neural network. Case

studies in biomedical science.
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NTOULULTIT A0 3(3-0-6)
(Biostatistics Inference)
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Probability and probability models for biomedical data. Parameter
estimation concepts. Parameter estimation methods. Biostatistical hypothesis
testing concepts. Biostatistical hypothesis testing methods. Bayesian biostatistical

inferences.

Yanadnan 3(3-0-6)
(Clinical Biostatistics)

N13ANYIMINITUNNE F5n15180nM10819 N1INABBINIINITUNNE N158DINIY
ARiIn AN mrasteya malinsslasinauedoyad ey adftwuaznistaguam
guyu arwnagiduiunisdansedsa B ediuuaznisnadeulvdidey vuin
fog MIayInunaRRdmiuARABLardndIu MsTeTERAUEIRLS nAHAAD
ysadia nsldieesiiomaingimanidoyalunisieseidoya

Medical studies. Sampling methods. Medical experiments. Clinical trials.
Quality of data. Basic data analysis and presentation. Vital statistics and
measurement of community health. Probability and screening tests. Confidence
intervals and tests of significance. Sample size. Statistical inference about means
and proportions. Analysis of relationships. Statistical fallacies. Using data science

tools in data analysis.

mM3aTIeinIssenTwdmiudeyadinisunmeg 3(3-0-6)
(Survival Analysis for Biomedical Data) ‘

Toyan13senTn msUsEanuAniaidunssondndilldamnsfiwes nswieuiieu
NSUANLIINTOLTOA fuuunssentndmiuteyadinisunng suuuiiadadadiu o
WUUNANEUMATILUULE FUIAFI8819EMSUANYINIITONTN

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.
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01440524  FMUUNMIINNBYEMIUITEMSEUN N 3(3-0-6)
(Regression Modeling for Health Research)
Fuvuidadudmivieyasoiamnsguam dauvulaiafinuaziawuulnsdy
gmsudeyaniniguam fawvuihasdmiudeyatunisguam fuuudeyadnn
JELENIAMIUNAINTZUNINIUUAIIY AILUUNITTOATN
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.

01440525  FwddsudmSunmsapaulanenisuung 3(3-0-6)
(Bayesian Methods for Medical Decision Making)
nsimaulanemsunnd sulinsdeduls duvvansaen nguiunvesud ms
susnuudideu lunsaeniueuiaisla FBwwddeulunialjua
Medical decision making. Decision tree. Markov models. Bayes theorem.

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

01440526  NSWaARIUBYaTINTUNNENIBn N 3(3-0-6)
(Biomedical Data Visualization)
nsuamstoyatamaunmedonin idesiionisuansniw nisdenununwitgndos
nsuanstoyaslsn mdmiuiaulsinen nsuansdeyadisnind miunisiinesinig
FradAuaznisAnwimansunnd nisuansteyadinisunmddienimdmiunisinz
foyawunalug) nsiaideshedeya
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.

01440531**  n1s@pulusunsudmsuingimaniteyadinsunng 3(3-0-6)
(Programming for Biomedical Data Science)
lUsunsu Yseiandoyauasiiuys Mds msiden nsvinen Werdu aednuse
Iﬂidﬁ%’l@‘ﬁﬂ%ﬁ‘ﬁug’m ns@ipulusunsudedng wnunwgiduuea nsuntnluga nMadeu
TsunsudmsuiiasnesidoyaTansunmg nsnageugeaniunas
Program. Data types and variables. Statement. Selection. Repetition.
Function. String. Basic data structure. Object oriented programming. UML diagram.

Importing module. Programing for biomedical data analysis. Software testing.

» grendiuuse
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ANTIATIANINANENIINTUNNE 3(3-0-6)
(Medical Image Analysis)

wialulag n9a319019NINITUNNE mﬁmqmmwnmmammwmé nsuTuUse
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watlansFauriv 33nsifsdugu audnuusdsdinel nsanaaudnyuy nsdang
warmssuun nadidnwiiertuauivtlun e serameenansunmg Lagnns
Tlyayusenvg

Medical imaging technology. Medical image quality assessment. Image
enhancement. Noise models and sources. Noise reduction. Image segmentation.
Registration techniques. Morphological methods. Radiomic features. Feature
extraction. Clustering and classification. Case studies on advancements in medical

image analysis and using artificial intelligence.

WEAERIToYAFUNIN 3(3-0-6)
(Health Data Science)
wrAndINgINsTeyagunm n3esladmiuuineinsdeyagunin n1s
lﬁuﬂﬁeﬁagaqwﬂﬁw nsiAuaraauazInsziieutaya gwu%’a:gaqwmwﬁaqﬁu N9
Aaszidoya m‘ia%'wﬁ'sl,mu'ﬁaagaqmmw NSWAAITBYAAILA N msuwUsuadeyagunin
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.

NFIATIERTRLATUIA AN NEUN TN 3(3-0-6)
(Big Data Analysis in Health)
wwrRndeyavwalng AlulagnsUsyInaNaLUUAIIALALYNLDINIGUNIN
wesilonsldaunand grudeyauavadadoya nsusvinanadeyavalug ssuudeya
wnamglun1sasITMETLaENTUNIE
Concept of big data. Cloud computing technology and health perspective.
Cloud deployment tools. Database and data warehouse. Big data processing. Big

data system in public health and medicine.

» J5udsanein
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(Health Database and SQL)
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Data and database. Database architecture. Database processing. Database
design and development. Relational database. Entity-relationship diagram. Data
normalization process. Database management. Database developer program and
SQL for database operation. Health database design and development. Blockchain

database.

Uy azhuvgdmivinermansdainsunng 3(3-0-6)
(Artificial Intelligence for Biomedical Science)

wnAndyaUszivsuaslygiuseivsideainassd wissllodygyussivg
TumaU{UR wsedredszamin usvuen lueaniwvuialng nsdsznanann luea
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Concept of 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. Case-study using artificial Intelligence in biomedical

problem solving.
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MsUsranananusssuidmivdeyadinmsunnd 3(3-0-6)
(Natural Language Processing for Biomedical Data)

wwIARMSUsTIRANANYIETINAAUTINSUNNE nsUsvananataru aaulvla
FuszAdwiiamens udeyailonisUszanananiwsssumAnisanmsuwnd mssuun
Uszindarudimsunng NM3inseriauianlun1snuniun1squaguaIn MUUUany
fuvumwuuialvg msszyieanie msatearsaumaindannu@imsuwnd msiin
SNUTLMIBUET STUVUTELIBNANTWITTINYIRAIUTINI TN

Concept of biomedical natural language processing. Text preprocessing.
Ontologies and terminologies. Biomedical natural language processing resources.
Biomedical text classification. Sentiment analysis in healthcare review. Sequence
models. Large language models. Named entity recognition. Information extraction
from biomedical text. Optical character recognition. Biomedical natural language

processing systems.

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

nszuumIFeuivenaies maFeuiuuuiifaou maFeuiuuliidaeu nseul
Luuaesiinaesgn daneiiunisiseuiiasnsinnu saneifunisandfvesioya danaiii
n1sIuun Saneiiunisonnes dane3iunisiangy nsussdivdsz@ninmuesiinisuay
wadws mUsvendmsidouiuesaiestudoyanienisume

Machine learning process. Supervised learning. Unsupervised learning.
Reinforcement learning. Learning aleorithm and implementation. Dimensionality data
reduction algorithms. Classification algorithms. Regression algorithms. Clustering
algorithms. Performance assessment of method and result. Application of machine

learning with medical data.

nsesuedyausefvg 3(3-0-6)
(Explainable Artificial Intelligence)

n1seBUNLLALUSULRITILUULUUA AL NMTesunelazUTuLAsTkuULUUAulsl nns
SunBuarUiuLAsTuuuMTSuiiednifenisusvanananin nmseluisuasuSuusien
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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.
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inelaanadmsuingimanstoya ' 3(3-0-6)
(Molecular Biology for Data Science)

Tnssafauasniiiivesarstaluiana nssurunisiassidule nsnensiauaznis
waswaiugnssy nsauaunisuanseanvasdulussdvluana mnudenlessening
Tnssadsvesarsdaluananazud 1 lunszuaunisnisdanin waluladlniuay
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Inermaniteya UseliuauasEsIsHLasNanIEnuUINLIteTineiluana

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.

Inemsssuiapavakazauudufivesioya 3(3-0-6)
(Digital Epidemiology and Data Privacy)
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nMaiamNduiuSuasNansENUY 9Af N153UNIULALUFURUS WidstayanessuIning)
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Principles of epidemiology. Measures of disease frequency. Study designs in
epidemiology. Measures of association and impact. Bias. Confounding and
interaction. Sources of digital epidemiologic data. Screening and diagnostic testing.
Disease investigation. Epidemiology of infectious diseases. Epidemiology of chronic
diseases. Environmental and occupational epidemiology. Application of information
technology. Data science and artificial intelligence in disease surveillance. Ethics.
Governance. Data privacy for digital disease surveillance. Digital health security.

Critical appraisal of epidemiologic studies.
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(Health Service System and Public Health)
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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

faimess. Social and financial risk protection. Service efficiency. Case study.

WBINEINTIZUIN 3(3-0-6)
(Epidemiologic Methods)
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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.

szUImInelLEana 3(3-0-6)
(Molecular Epidemiology)
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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.
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(Molecular Epidemiology)
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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.
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(Biomedical Research and Clinical Trial)
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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.

01440547 aﬁaumﬂqﬁmaméLLaxﬂ'}ﬁLquﬁv‘z‘mﬁuﬁ 3(3-0-6)
(Geographic Information and Spatial Analysis)
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Characteristics of geographic data. Data forspatial epidemiology studies.
spatial analysissoftware and methods. Disease mapping. Spatialmodels. Space-time

data. Spatial and temporalmodels. Statistical inference.
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01440595

01440596

01440597

01440599

seleuizidenaingmansdeyadanisunng 1(1-0-2)
(Research Methods in Biomedical Data Science)

wanuazszidouisnensidensinermansdayadanmsunmg nsimseitym
ot muaiade sAdeissiusudeyaiionisnnunumsise msfvuafiegiauas
wAlAIENTS M5IAS IR wlana warmsionsalnanisite medavhaenudenininaue
Tumsusegy wazmsinun

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.

MIANYIAUATIDATE 3
(Independent Study)

msfnwAuaiidasy Tuideiuraulaseiuuiyyiin wasiSvuissadoudu
31897

Independent study on interesting topic at the master’s degree level and

compile into a written report.

IFo0ANIEYNTIVEAaRsTYaTINMIULNNg 3
(Selected Topics in Biomedical Data Science)
13 planIgnIeInemansTeyatinisunng lussauuIyyiln dideiies
&l ! P
wasuwvasluluusmaznianisfine
Selected topics in biomedical data science at the master’s degree level.

Topics are subject to change each semester.

duuun 1
(Seminar)
miﬁjmauaLLasaﬁﬂiﬂaﬁa%’aﬁﬁwauimwNf‘mmmam%%’anﬂa%‘ammwwéluixﬁu
Uyaln
Presentation and discussion on current interesting topics in biomedical data

science at the master’s degree level.

Ingdlnus 1-12
(Thesis)
Welusgdulsyain uazissudsadouduinednus

Research at the master’s degree level and compile into a thesis.
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01416561

01416562

352 swidvndidusiaivivenudngns

Wugmansluana 3(3-0-6)
(Molecular Genetics)
Tnssadravesdasluloy uaznisdransansiugnssu Tulasa Insanslen uasyans
Tom n1snonsWawaznsulasia nsmuAuNIsuantoanvasdu Asnate sreudiudu
w5 ulndadu Slunvesmasls nanaduazlulnesuesy nsussendlunuiugaaniluana
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.

Trarsaune 3(1-6-5)
(Bioinformatics)
n1sduAudeyasingrudeyanisdiineanaznisiinsied nsldlsunsy
aeufuwmasifonaihunelassadiawesdy uuwasTusiu msiisudduirdlelvdueas
drunsnailu mssenuuulwaimes mavszgndldmilosdoya msviunuidluuuazns
AATIENITUEAIEDNUDITY
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.

Fivendmeuimaiiugs 3(1-6-5)
(Advanced Computational Biology)

‘Iﬁﬁlﬂﬂﬁ‘ﬂguq&%’]ﬂ%’ﬁﬁnﬂ’]L%Qﬂ@mﬁ?Lmag nMseenLUUSanesiLLasanNALITN1Y
ransauwme ﬂ’]iﬁ’]L‘Viﬁ@sﬂ‘ﬁ@%ﬁLLﬁﬁﬂ’]'SL%EJUi‘UENLﬂ%EENLﬁaEJLﬂ‘iﬁzﬁ‘ij’mﬁla‘laﬁﬂﬁ NN9ATN
wwudrass msUszgnddrinendeneufinneslunsiden1adiinensyuy Anuduiudia
Faunnis Wugenansuseans Tnmveussving uasthansaund

Advanced principles of computational biology. Bioinformatic algorithm and
software designs. Data mining and machine learmning for omics data analyses. Model
simulation. Applications of computational biology in systems biology. Phylogenetics.

Population genetics. Population ecology and bioinformatics.
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mMsfuILLUUBumesiinvesassnds 3(3-0-6)
(Internet of Things Computing)

wnARnsAaUUBunesdnvesasmds lilasreulnsamosiuguuasssu
VUTN M3iaugeniusdmiulilasreulnsamesuarseuuuuln Wumeilazdingzi
mafiudeya msfnsodoans unaswosuvesBumesiinuasasinds mawmuHEnfe
TnelduunAnvesnseuinbumesiinvasaswds

Internet of Things computing concepts. Basic microcontroller and system-
on-chip. Software development for microcontrollers and system-on-chip. Sensors

and actuators. Storing data. Communications. Internet of Things platform. Product

development using Internet of Things computing concept.
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proceedings

- S1HNUNSANIAUATIDETE

2. panuuunseuunIsunligm
NNATNINUAZATE 150U VRE 1T
s2UU lnpUsEgnaeenAmNsaY
Wenmaniveyatinsunmela

- MITANTFEUZITIN (Active
Learning- Learning by Doing) 1tu
MIBeusEuNIaieiufiRas
Tniidaldoanuuumsfnwlunis
uAlatlymn veaeddiniedle uwax
aiounan1shauiely
USuse

- nsiFeuilasldtymidugu
(Problem-based |earning) azitiu
TWianeenuuunszuIunafnd
ansnsonaulandtymassudiui
aula 3o Yymiierdeadie
FuirdeunsFeuiuasinuens
witlymiidudeuld

- madeuilagldlassnuiugiu
(Project-based learning) Tyl
TNUHUNTANTULASINIANY

FIUANSFIFENY BBNUULIRMS

1. MsUsEEiLlidnsgninaseu
(Formative assessment)

- auddavesnuiilasy
UIUNNIBTEIINGEY

2. NSUSZRUAINENINDS
(Authentic assessment)

- MaEvaLarnsaAUTIEWN
FuBou

- NIIMITIBUINY

- rubric score LENAINTIBNIT
Uzl

3. MsUsedlunaagy (Summative
assessment)
- 578971UlA39Y (Project report)

64




HAAWSN1IEEUISEAUNEANEAS
(PLO)

NAYNSNITIANTIEUS

ac = af =l v
M SUTTIUNANITIANITILUZ

Nudaya Iinsrevina luautianns
WILAUD

- MIFeuFmEnsliany (Case
study) Wunis@nedaeeng
nsguumsuntgmmluaniunisel
Pefivszaumnudiiavidelsl
Uszaurudnsa ielvidds
ausniaTziganduaznsey
duazilulselomisianiseaniuy
nsufdmiidudenluouaeld

: msﬁauiﬁEim'%uﬁnwmiﬁmxu
g4 (Higher order thinking) Jums
nsvduliARRA W Tin91en
Funszat uae Usediu Wioliian
WAILINTEUIUNIIAM WAENIT
dnaula

- MSHRILINTEUAMNARLUULAULA
(Growth mindset) ital#iaian
a11730U5 UYL UUMUN S
HUAUNENENs NSLSEUS way
msini Wadaniswaee
Ralilo

1. MsUszdliulidnsewingseu
(Formative assessment)
- msafusBuuuiiufauius

(interactive discussion)

1. MsUsediutidnseninaseu
(Formative assessment)

- Ussiiulaggsasnunay
N:Lﬁ'EJ’}'illm (Multi source
feedback)

1. MsUszdiuddnseninateu
(Formative assessment)

- WarnmsvesianduMYing
wie Slelasutoiauauuy e m
LR

3. denldiesaslomaingimans
Tayatinsunmglunsias e
wAdmua WA UL UUHED
SEUUANTAUNANNNTUNNED ke
asnuguldegsaennaaiu
TPUTEANALAEUSUNUBINTS

U URnu

- maRnUURluanunsaiiaed
wensyaulilldn3inAn Inszs
uay Henldinsesllefivngey

- nsiseuilasldtgymilugu
(Problem-based leamning) 1un1s
T¥aeunisaiasedetiymi
AeadeadumdurdeunmsiBeus
WislwaasfinnsTinseitlym

3. MsUsziiuragsu (Summative
assessment)

- UszdluauougINIna
AnenFanIveyaTiznunmg

2. MSUTZLUMNAN TN
(Authentic assessment)

- rubric score WENNINTIBNTT
Usgiilu
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g s =) v
ﬂﬁﬁgﬂﬁﬂ'ﬁﬁ]ﬂﬂﬂiﬁﬂug

ABnsuszdiunansiansEeus

uwaz HenldinTesonmunzauiu
Fogusrasduazuunvaslym

- maGeuslagldmeluladiaduio
wuzthmelladlu o ey
vmLﬁaﬂ'lﬁé’L?EJiJﬁﬁM‘iﬂﬂ'\Lﬂ‘%@@@
waniudlunsuidamle

1. MsUseliuiidnszwingseu
(Formative assessment)

- UszilumnaudildSuneunne
TEWINNEEU

4. Waupueawaz U uRnueu
nemanideyatinsumme
WAUATENIENINSLIS LA
ans1sugulngAilafeasseusTu
UMY NOWINY WAYITHEITUANY
winlulagansaume

- MIFPUFINAINTIUATUVENGAS

- nMsRnufURluanunnsaldnaes
ansedulilian3inAn s
wag @enliasesilofimingay

-maufuiRmuduwuvegnnfvens
Auwuy Wielwddnladtuuuuegng
nsUURRUAVI e

- MIUTIENY wazaRuT e WAty
nVUNY LavdsussTUAnumALulag
arsaunadeasyiliidnanunsn
UfTRnuegslimmsuiaveulay
filaflaniensay uagasTeIuTIM
ADARADINTUNNTIFILAITITN

1. MsUsediuiidnseninateu
(Formative assessment)

- dsmdiunnnginssuuasyinued
waRIPBENYBINARlUNTULELD
U VI lUMSTIAINT I

1. myUsedinddnsewinnseu
(Formative assessment)

- UszdliuanwgRinssuuasinued
wangaanvesiarlunsinaue
U wiselumsiufanssy

1. MmsUsediuiidnsewinaioy
(Formative assessment)
“Uszdiuannnsiity wag A
Suiaeuluwid q ¥y
UBUMUNY WaEMSIITINAINTI
VESUVANERS

3. mMsUsyillumaasy (Sumnmative
assessment)

- UsulunnsTTuaIeeTTy Iag
A3ILIUTI GNLAVITIN

3. msUseiliunaasyd (Summative
assessment)

- USglIURUNSEDULAENNT
aiUsengy
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w 4 =t v ot o
NARWIN1SIIBUITEAUNANEAT
(PLO)

NAYNSNNSIANTSITEUS

BnsUsufiunanisannsious

- MIFBUFAILAULDIHUED
wiRlulag ( E-learning)

3. MsUszidiunaagy (Summative
assessment)

- UsgilupUNTAaULAE NS
aiUTenaY

5. Unauawwensun gy mily
msUdRaumuinemaniteya
Famsunndluseaunavie
UIUR Regnamsnzaniuusun

- MIUTIVBUUUTUAUAUS el
fannanaziarusulunsuans
AUAALIAY

- mseuslaglddgymilugu
(Problem-based learning) Ry
Tdmneuguidamlu
aoumsniase Weduiedeuns
Feud way nmsdeans

- mMeafusengy iern e
annsodoansiugsisanuldegng
WHNZENAUUSUN

-MIATIIENIUNNTAADINTS
Usegauaziauesinnns Wunis
a¥aUsvaumsalasdumsiieans
Ha911(Oral /Poste presentation)
wae WunsHninwensmauAInIY
waruUsulgelommnyani
U‘%wmm'\wszﬂquﬁu’uﬂ

“Me@gusieaunelamsuEn
999919139 WialudanNuinwen1s
BEUUNAINNIYINTEENONABY

- =, o
wazirunga Waunstnrul
fdadnlaguuuumsieatsuaduly
VNIYINTG

1. MyUszdiuiidnsyrinaseu
(Formative assessment)
- sildusIuvelan

2. MIUSEEUANNANINDTY
(Authentic assessment)
- ANSULAUDIU

2. M5UTEHUAUANINAS
(Authentic assessment)

- Usziiilagiiiey f3memuas
Hiiente

[

2. NNSUSLEUAUENTNDTY
(Authentic assessment)
- MNSUEUBNU

3. MyUsgilunaasy (Summative
assessment)

- SURNT 189U
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fauuazUsugamssounsasuitelifiSouussqradwsnaidoud
5.1.1.2 $Arns anuidsavgy
019158 UsEdmdngnsiinaauided lesunsifuiluasansivinsseiv
uMd wenant e191sdlirusamiionadiuddeuazivinstumisnugeusiuile (ined
wwneanswszaangnan (amw.) ddnaumdnuseiuguainunisnd (adav.) nsuniuaulsn nsensag
a1515uaY T1¥INedegunnsal) qudanadudanisivins uasfilnganedseng e
atuayumsiaumnisegwioies ﬁg\‘i‘*i‘lﬁﬁﬂgﬁﬁ“‘l IP3UnSATUAYWILAINAMLINEIAERS WAz
an Ui Tenar WA uaum inedeinynsatans lunisadenasuidedmdunisiiulu
MsEsivnsgRunTd wasiiauesaruiteluivsrguivinsislusessisUssma et
Fnenmlunsideuasnisaiisnanuivnsiiianunmgs uenanionnsdussimdngnsldsunuy
alvuayuNITINEIINMhsnuNElukaEA BNV BN YA IMERNS
5.1.1.3 UNUWAIN1D1R158
5.1.1.3.1 MIRAUMINYLN1TIANTSITEUNTHOU N15IALATNTTUTHLALNE
nangasdaasulienasdifiunuanuiuarinuinuedunisidsunisaon
n3iama uagn1sUssillune 1W15Iun159R0UTURNMUNINBENISTIANISITEUNITABY ANTIALATNIS
Uszilunaf salasamuzineimans wisuniinetde Tnedin1sdyineinsanneluwazneuonan
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nsseunmsaeulaenndasiuunsg i vTn

68



5.1.1.3.2 MsHaUvINsuasivdndiudug
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5.1.2 ¥9 #Na AUNLINIIVINITUAZ

L3 k1

war

U

ANIAINISANYIVDID1ANTHRSURAYIUNANENS

Y

Ay AN To-ana AR 6191370 L . RTK
T S— sedugaufinen dusansAne1InaaIiu
1| HYemansinngd | uesisuns W M. wialuladzinmmg uTINgaeTeslng 2550
RANNTTUNYAT

M. Trensaume winenduimalulagnwszasunansuys 2552
Ph.D. Bioinformatics Kanazawa University, Japan 2556
2 | grwmansiansd | wedyans AeRsauAy | m.u. AIAFARS UNTINYIFULTAS 2546
Ph.D. Mathematical Science Loughborough University, UK. 2554
3 Seanans1Nse | weanIaa Beladne | . AMAAIENS LRIV IASVIULAL 2524
M. Trann Uy Inendusing 2528
WU, anauszend aanTulndiaiauuImsmans 2537

(@ vivemInauiimes)
M.S. Statistics Virginia Polytechnic Institute and State 2539

University, USA.

Ph.D. Biostatistics Virginia Commonwealth University, USA. 2545
4 sesenanTnsed | wiedily Indaassal neL.u. AAIRFERNT UM INEAUATUATUN T IR 2526
G anm JRIRINTUUM TN + 2534
Ph.D. Statistics and Operations | Royal Melbourne Institute of Technology 2544

Research

University, Australia
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5.1.3 30 ana Aumian1e3vInTs AapdinIsAnY wanuNEITINTg a1l suRnvaurangas/
a1asduszdmangns/enansddaen/enansdiay
1) 2191589¢5URnvaUnangnIuaraIasiusEIMangns
dsiuil Fo-ana NIEaUdaY
AUNLINITVING
ARl (§1917397) NAIIUNINIYINTS Uagdu NANg A
Faandy, UidnFansAnumnsziu UFuuse
aideruney
1 UILATAT AINAUID NUIW 01440591 | 01440591
AEn519159 1. Small but mighty: genetic diversity of the | 01440595 | 01440595
.. @Ivnen) Resitisudusiu 1 Thai rideeback dog population, 2567 01440596 | 01440596
UATINE1AUNERTANERNS, 2548 . Optimizing Bangkaew dog breed 01440597 | 01440597
Us.0. (ﬁu’qmﬁﬁli) identification using DNA technology, 2567 | 01440599 | 01440599
UATINEIABLNYATATENS, 2553 . Impact of higher temperatures on yolk
ﬁwﬁﬁtﬁmmsy, sac absorption and early development
Comparative Genomics in hybrid catfish between Clarias
Animal Cytogenetics gariepinus and C. macrocephalus, 2568
. Near-stop in spermatogonia progression
and reduced sperm motility in two testis
forms of captive North African catfish in
Kalasin, Thailand, 2568
2 UATITUNUT JUNTINGTE NUIY 01440534 | 01440534
ANANIIATTE) 1. Micro-architecture design exploration 01440591 | 01440591
W.U. OnenNIAoNRILADS) template for AutoML case study on 01440595 | 01440595
WNNINENTEITUAERS. 2534 SqueezeSEMAuUto, 2566 01440596 | 01440596
M.A. (Computer Science) . SPARQL Query Optimization for GPU RDF | 01440597 | 01440597
Northeastern University, U.S.A, 2536 Store, 2566 01440599 01440599
Ph.D. (Computer Science and . OCTAve: 2D en face optical coherence
Engineering) tomography angiography vessel
University of Notre Dame, U.S.A, 2542 segmentation in weakly-supervised
ﬁﬁ‘ﬂﬁﬁﬁﬂ?‘tﬂ@ learning with locality augmentation,
Al, Fuzzy Logic, Parallel Computing, 2566
Real-Time Embedded Systems
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AU Fo-ana 5EUHDY
AUMUINIIUING
Al (81971317) HAITUNNAYINTT dagliu | wangns
Foantiy, VidnsamsAnwmnsziu USuugs
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3 | wigansal Buauysaines NIy 01440521 | 01440521
TOIFANTINTY 1. The shifted Chebyshev series-based plug- | 01440526 | 01440526
.. (AEAAIENT) in for bandwidth selection in kernel 01440591 | 01440591
UWTINENBEUTRE, 2538 density estimation, 2567 01440595 | 01440595
wu. @dfUszend) 2. New adjusted missing value imputation in | 01440596 | 01440596
o UuUMAANRILUII SANERS, 2561 multiple regression with simple random 01440597 | 01440597
UJ5.9. (@0R) sampling and rank set sampling methods, | 01440599 | 01440599
anvudnuAnimUUITITAIERS, 2552 2568
ﬂ']“ll’]ﬁl,%m‘u’lcy 3. Adjusted Optimal Trimmed Theil Sen
Vouin19ada, affndiaaans Method for Multiple Regression Model,

with Outliers Detection and Management,
2568

4 UIESIIUNT U™ MUY 01440526 | 01440526
@'?hamamnmsé 1. Phage cocktail amikacin combination as a | 01440531 | 01440531
.U, (nalulagfawmeaamnssy potential therapy for bacteremia 01440532 | 01440532
LNYA3) associated with carbapenemase 01440533 | 01440533
unineaede i, 2550 producing colistin resistant Klebsiella 01440534 | 01440534
Y. ([@rasauna) pneumoniae, 2567 01440595 | 01440535
wuTiveduwaluladnsgreundsuy, | 2. Community-based mpox and sexually 01440596 | 01440536
2552 transmitted disease surveillance using 01440597 | 01440537
Ph.D. (Bioinformatics) discarded condoms in the global south, 01440599 | 01440538
Kanazawa University, Japan, 2556 2567 01440595
ﬁ’]'ﬂﬂﬁL%H'!"U’IQJ, 3. In vitro and in silico analyses of amino 01440596
PIATAUNA 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

* NSRS URATAUNENGRS
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5 | wiwdsdnd welnua ATy 01440541 | 01440541
H8A1Ens1A75E 1. Genome alteration of Leishmania 01440595 | 01440595
WU, @Anen) oshduudusunis orientalis under Amphotericin B inhibiting | 01440597 | 01440597
UINeNdenuRIAENS, 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 bicinformatics of
University of Glasgow, UK, 2555. peptides from natural and cultured
gy sandfish (Holothuria scabra), 2568
Infectious Disease, Microbial
Proteomics, Bioinformatics

6 UIIUIAITIN FUNIAYY U3y 01440526 | 01440526
FDIANENTINTE 1. Mexpert: an algorithm for finding cross- 01440531 | 01440531
MU, (AENTADUNIADT) disciplinary experts using data mining 01440532 | 01440532
uwﬁﬂmﬁﬂﬁi’immam%, 2536 techniques, 2566 01440533 | 01440533
M.Sc. (Computer Science) 2. Thailand’s maize prices forecasting using 01440534 | 01440534
anumalulaguiaaide (AIT), 2540 ensemble technigue, 2567 01440595 | 01440595
0.9, (AAINTIuANRINDT) 3. A study of relationship between business | 01440596 | 01440596
PNIAINTUUNIINGIE, 2545 performance and stock prices using 01440597 | 01440597
aviideavny machine learning techniques, 2567 01440599 | 01440599
Pattern Recognition, Machine
Learning, Data Mining

7 UNHAIHNUNY TAYT U 01440526 | 01440526
HYeAanI19158 1. Bankruptcy prediction model using cost- | 01440531 | 01440531
WU, (ANYIN1IADNNINDS) sensitive extreme gradient boosting in 01440532 | 01440532
WesAtyNduau 1 the context of imbalanced datasets, 01440533 | 01440533
LU IFN NGRS, 2543 2566 01440534 | 01440534
9.4, (FrnssuAauiImes) 2. Forecasting of photovoltaic power using | 01440595 | 01440595
UNINITUNERTAERNT, 2547 deep learning, 2567 01440596 | 01440596
Dr.rer.nat. (Computer Science) 3. Integration of Convolutional Neural 01440597 | 01440597
University of Muenster, Network and Image Processing for Pulp 01440599 | 01440599
Germany, 2553 Fibril Detection and Measurement, 2568
ﬁ’nl']ﬁlﬁ&l'm'lzy,
Clustering of Data, Image
Segmentation
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8 WAV WEY.WABEWTTN WIUNTWNT | T 01440522 | 01440522
fu 98581 1. Effectiveness of Simulation-Based 01440524 | 01440524
2719138 Psychoeducational Intervention for 01440525 | 01440525
LATH Family Caregivers of Older Adults with | 01440542 | 01440542
W RBUNVEAARTNTELANGLNAT, 2557 Disability and Chronic Ilnesses: A 01440543 | 01440543
M.S. (Health Informatics) Quasi-Experimental Study, 2568 01440544 | 01440544
University of San Francisco, 2. Incidence and Risk Factors of 01440545 | 01440545
USA, 2561 Recurrent Ocular Injuries: A Multicenter | 01440546 | 01440546
Ph.D. (Health Informatics) Retrospective Cohort Study in Four 01440591 01440591
University of Missouri - Columbia, Community Hospitals, Central 01440595 | 01440595
USA, 2566 Thailand, 2568 01440596 | 01440596
aunideavnny 3. Developing and Evaluating SEE- 01440597 | 01440597
Health Informatics Diabetes: A Patient-Centered 01440599
Educational Decision Support System
for Diabetes Care, 2568
9 | wanwIia eddug i AT 01440534 | 01440534
JFNERTITY 1. Data enveloprment analysis for 01440591 | 01440591
AU, (AFNSTUYRAINNT) identifying the most suitable cassava 01440595 | 01440595
URTINEIRBNUATATERNS, 2553 cultivar: a case study of various 01440596 | 01440596
M.Sc. (Financial Engineering) cultivated areas in Thailand, 2566 01440597 | 01440597
University of Illinas at Urbana- 2. Utilizing sequential modeling in 01440599 | 01440599
Champaign ,USA,. 2556 collaborative method for flood
Ph.D. (Industrial Engineering and forecasting, 2567
management) 3. Automated quality inspection of baby
Northwestern University, USA, 2561 corn using image processing and deep
mmﬁﬁmmty learning, 2567
Text Mining, Data Analytics 4. A spatictemporal deep learning
ensemble for multi-step PM2.5
prediction: A case study of Bangkok
metropolitan region in Thailand, 2568
5. Non-destructive assessment of hemp
seed vigor using machine learning and
deep learning models with hyperspectral
imaging, 2568
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10 | wa.uWRY §Issuiinms MUY 01440522 | 01440522
Q"ﬁ’wﬂ’lamﬁmiﬂ 1. Prognostic nomogram for uncontrolled 01440524 | 01440524
W.u. type 2 diabetes using Thailand 01440525 | 01440525
WERBUIEAANTNIELINYNGT, 2549 nation-wide cross-sectional studies, 01440542 | 01440542
M.Sc. (Modern Epidemiology) 2567 01440543 | 01440543
Imperial College Londen, UK, 2554 2. Study of the populaticn genetic 01440544 01440544
Ph.D. (Infectious Disease Epidemiology) structure of Opisthorchis-like eggs in 01440545 | 01440545
Imperial College Londen, UK, 2559 northern Thailand using mitochondrial 01440546 | 01440546
vy garies, 2567 0144059t | 01440591
3EUININYT Taana Usdninen 3. Blastocystis colonization and 01440595 | 01440595

associations with population parameters 01440596 | 01440596
in Thai adults, 2567 01440597 | 01440597

11| wnanAaas 295l NUY 01440541 | 01440541
SOIANENTIANGY 1. Recent diversification of Aneuraceae, an 01440595 | 01440595
.U, (WugAEns) FAeshdeudufunis ancient family of simple thalloid 01440596 | 01440596
AN AN UATAERS, 2546 liverworts, 2667 01440597 | 01440597
Ph.D. (Genetics Bioinformatics and 2. Limitations of 185 rDNA Seguence in 01440599 | 01440599
Computational Biology) Species-Level Classification of
Virginia Polytechnic Institute and Dictyostelids, 2568
State University, USA, 2553 3. General features and evolution of
ﬁ'l‘f.l']ﬁl,%;ﬂ'a"ﬂ'\m“ mitochondrial genomes in Dictyostelia
Computational Biology (Amoebozoa), 2568

4 Genome-wide association studies unveil
the genetic basis of cell wall composition
and saccharification of cassava pulp, 2568
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%mé’w.wmamam%wwmqr}{]mﬁw, 2532 martiniquensis and Leishmania orientalis | 01440542 | 01440542
WA (IMERIUnTaUAALN) Parasites Using Immunoinformatic 01440543 | 01440543
UNIeNaeNing, 2536 Approaches, 2565 01440544 | 01440544
Ph.D. (Pharmacology and 2. ldentification of a unique conserved 01440545 | 01440545
Therapeutics) region from a kinetoplastid gencme 01440546 | 01440546
University of Liverpool, UK, 2541 of Leishmania orientalis (formerly 01440547 | 01440547
mmﬁ@mmmw named Leishmania siamensis) strain 01440591 | 01440591
Usaninen PCM2 in Thailand, 2566 01440595 | 01440595
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8.4. n15UsEuilEan (Student Assessment)
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8.5. 819158 (Academic Staff Quality)
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8.6. Usmsaiuauuiida (Student Support Services)
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8.8 WaansIazAUESa (Output and Outcomes)
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Data and database. Database architecture. Database processing. Database design and
development. Relational database. Entity-relationship diagram. Data normalization process.
Database management. Database developer program and SQL for database operation. Health

database design and development. Blockchain database.
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Concept of 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. Case-study using artificial intelligence in biomedical

problem solving.
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Concept of biomedical natural language processing. Text preprocessing. Ontologies
and terminologies. Biomedical natural language processing resources. Biomedical text
classification. Sentiment analysis in healthcare review. Sequence models. Large language
models. Named entity recognition. Information extraction from biomedical text. Optical

character recognition. Biomedical natural language processing systems.

8. 819138¢e0u
= = ! @ 1
eaudoanunusingluidimdngasde 5.1.3

9. ATNUAAIHAANEN1TITUTINNENEATETTY
= 1 %) 2
51ﬂazL?}Ummwﬂiﬂﬂg]‘[,ul,awaﬂ@mwa S

110



1. SY&E2Y"
Fov1m e lng
YoIYINBING

wUULUDYL RS89 T
SLAUNNIUUNG
AMZANYIANEAT UL

21940, 2-1

Puuniiefin (Y. viseg-v U ian - Anvidienuies)

01440538
msﬁauiﬁmmLﬂ?mmammwé

Medical Machine Learning

2. swivivalineglunuinivissivingreansumingn feil
( v') Awenlundngesinemansumdudin avivineimaniteyadinisuwmg

() Frnenvany
(v') 3w neniden

()
FyfifodFeuLInaUY
SrfidesFoundouiu il
fufidaiseivn

ol

'mqili“am“lun'ﬁl,ﬂﬂiﬂtlfam
6.1 ANNEAYVDITIEIYT

Laid]

© =S, Sn.

o o e

iﬂzﬂﬁmiﬁm%’wé’ﬂqm ..............................

Fuii 25 o Favnau WA, 2568

3(3-0-6)

uyuifidadinnlunisieuiuaznsudlatgmiidudou Weteyalivanvaneguuuu wasd

yualng lneawizdayanenisunnd Jeyagie deyanvsuideudianlnsia dligluuungfingsunis

Wuthefivanuansuasdeyadivuisivg N13130U3UaUATRETLETUNMTTINNUANLLUUETTHYIAVOS

uywd agavasupsuiiuneiliiouildlaonsanindeya Teyanisiieusivualvy msadeduuy

viuneazdailusyanSamanniu maieuivesaiouduniesdiedidgyresnunianisuwnd Tansaiv

mmﬁa&ﬂ'mLaxﬂ’a'mmwi’wmaﬂﬁﬂuamﬂmﬁﬁmmn%ﬁwﬂwé’ﬂqm PRIN15YinNsISBuNISaaU

o

2 (3 b
LUUNTUIZYNAAIING

v
ﬂ. = g =
6.2 HARNSANAYUNUNER

‘u‘uauamua‘umwmmmmamwﬁ

v fgda 4 o oa
NaFNsSTINATUNULER

HAEWSNIITUUFUaInaANgAs (PLOS)

BRU 1 Buu N 2

WY 2

CLO 1 1AT1%1N19¥197U 88anesiunIs
Goujvaaaios dmiulilusnunansummd

PLO 2 8AKUUNSFUIUNNTITENNEUNN
uwazanssngvagauszuu nsusynd
mndiuinemanidayatinisunndle

PLO 3 Fonlfirdasliansinemans
Jayatanisuwnglunisiasedt uitym
waganiumATsATuMsunduaE
as1sngulaoysaanmdosiuinguseash
YasmsiapuasuTunvaslym

PLO 2 sanwuuniruaun1siidguinig
auamuazansisuguattalussuu lng
Uszynaosdrnuimwinermaniteyadn
Nkl

PLO 3 (denldinT eadanneinerrmans
Jayatinsunndlunisiwmet uidym
WaEWAILIAULUUNTE SEULUATAUNANS
nsunvduaransisuguldesinenndes
futngUssasduasuiunvaam Ui

111




o ¢ada X woa
HARNSILNATUAUTLER

HaAWSNIITBUFvRINENgAT (PLOS)

WHY 1 uuun 2

WHU 2

CLO 2 \fannsisBuiuauAsaafimusiu
TayauasingUusradn1sAnw1I9n
AsuAE e

PLO 3 (danliinTossiomeimynmans
Jayatimsunwnglunisiwae uitigm
wazaiunHToMuMsuInduas

s suauliegsdenndeiuinguszasd
YoM TITaLasUIUNYaIlam

PLO 3 \danldiad nalonainermans
doyatinsunndlunisiinmedt uitym
LAZHAMUIAULUUNE B SEUUATTAUNANIY
nsunnduasanssngulneg19aennae
uinguazaruazusunveansuifnu

CLO 3 wagoukariUTsuisuussdninm
ypedanadfiunisiFauiueanios alinng
UfuAmnsiiweslumsidauiindeya e
Usznaunsdndulalumsidendaneiiui
wnganlunisvia

PLO 3 FenlfinTosilenainermans
Joyatinsunndlunisiiased uitym
WaEANIUNITITEAUNI TN LaY
aonsuguldegsennfasiuingUsvasd
L0INTILaEUTUNTR UM

PLO 3 danldin3 peilomaingneans
Toyadanisunmglunisieiedt uitgm
WAL AULUUNTBSEUUANTALYN AN
nsunnduaralsisnaulaogidennnes
AudngusrasduaruTunvensujuRnu

7. A195U1851873%1 (Course Description)
nszuaun1siisuiveaasas n1sssuiwuuiidasu nsSeusuuulifidaou nsiSeuiiuuanaiin
GRRIl é’aﬂa?ﬁmmn’%'auilmzmsﬁ’mu 5an@%ﬁumsamﬁﬁ°uaﬁauua JaN3NUNISILUN BANDINNAS

aAney 8ane3NuNITIANAN n1sUsEIliuYsEANSAmeISnsuazradns n1sUsEeNAnTsISEUzURY

\AsanUTayAN1aNITUNNE

Machine learning process. Supervised learning. Unsupervised learning. Reinforcement

learning. Learning algorithm and implementation. Dimensionality data reduction algorithms.

Classification algorithms. Regression algorithms. Clustering algorithms. Performance assessment

of method and result. Application of machine learning with medical data.
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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.
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Medical studies.
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Sampling  methods.
experiments. Clinical trials. Quality of data. Basic data
statistics
measurement of community health. Probability and
screening tests. Confidence intervals and tests of
significance. Sample size. Inference from means and
relationships.
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Statistical

analysis.
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Medical studies. Sampling methods. Medical
experiments. Clinical trials. Quality of data. Basic
data analysis and presentation. Vital statistics and
measurement of community health. Probability and
screening tests. Confidence intervals and tests of
significance. Sample size. Statistical inference about
means and proportions. Analysis of relationships.
Statistical fallacies. Using data science tools in data
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Program. Data types and variables.
Statement. Selection. Repetition. Function. String.
Basic data structure. Importing medule. Programing for

biomedical data analysis.
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Program. Data types and variables.
Statement. Selection. Repetition. Function. String.
Basic data structure. Object oriented programming.
UML diagram. Importing module. Programing for
biomedical data analysis. Software testing.
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Medical imaging technologies. Image
enhancement, Image segmentations, registration
techniques. Morphological methods. 3D image
reconstruction. Feature extraction and classification.
Case studies on some advances in advanced

medical image analysis.
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Medical imaging technology. Medical image
quality assessment. Image enhancement. Noise
models and sources. Noise reduction. Image
segmentation. Registration techniques.
Morphological methods. Radiomic features. Feature
extraction. Clustering and classification. Case
studies on advancements in medical image analysis

and using artificial intelligence.
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Big data in health, parallel processing,
tools for hig data analysis in health system,
developing parallel applications for health
monitoring, MapReduce programming model,

MapReduce cluster administration.
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Concept of big data. Cloud computing
technology and health perspective. Cloud
deployment tools. Database and data
warehouse. Big data processing. Big data system

in public health and medicine.
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Biomolecules and medical importance.
Roles of nucleic acids. Proteins and metabolites in
biochemical pathways related to medical science
Regulatory of biomolecular functions in eukaryotes
and prokaryotes. Genetic materials. Genome and
function. Technology for biomolecule analysis.
Molecular evolution. Medical abnormalities and
molecular mechanisms. Application of biomolecular

data in medical science.

Wugnssu mMsmuaunsuanssenteasbuluszauluena
arudaulosszninalasaaiavesansialuanauay
wiilunssurunianadinin maluladlwsivas
Aufimdudrineluana wuamanislidoya
Fimlusnaionsidumainemanidoya vseiiu
fuTsssTILLaENaNSENUIINIITe T Ineluana
Structure and function of biomolecules.
DNA replication processes. Genetic transcription
and translation. Molecular-level regulation of ¢ene
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.
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Principles and epidemiologic methods of infection
and non-nfection diseases, disease distribution and
behavior in population, etiology, route of infection and
pathogenesis, types of study designs, experimental study,
cross-sectional study, analytic study, prospective study,
retrospective study, risk estimation, the conclusion of the

cause, outbreak, vaccination, health service evaluation.
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Principles of epidemiology. Measures of
disease frequency. Study designs in epidemiology.
Measures of association and impact. Bias.
Confounding and interaction. Sources of digital
epidemiologic data. Screening and diagnostic
testing. Disease investigation. Epidemiology of
infectious diseases. Epidemiology of chronic
diseases. Environmental and occupational
epidemiology. Application of information
technology. Data science and artificial intelligence
in disease surveillance. Ethics. Governance. Data
privacy for digital disease surveillance. Digital
health security. Critical appraisal of epidemiologic
studies.
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Structure of health care system and public
health. Health workforce. Information systems medical
technology. Cost of treatment and health expenditure.
accessing and coverage of services. Quality and safety.
Health and fairess. Social and financial risk protection.
Service performance.
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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.
Case study.
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Principle of study design. Methods in
observational epidemiology. Analysis of birth cohorts.
Cological study. Cohort study. Case-control study.
Measures of disease occurrence. Measures of
association. Survival analysis. Assessment of
confounding and interaction. Types of bias. Control of
confounding and hypothesis.
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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 epidermiology.
Systematic reviews and meta-analysis. Ethical issues

in epidemiologic research,
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Biomedical studies. Standard protocols
for biomedical research. Clinical trial. Study
endpoint. Sample size. Randomization for
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Principle of biomedical research.
Fundamentals of clinical trials. Study design in
clinical trials. Protocol development. Regulatory and
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and safety reporting. Clinical trial data analysis.

Communicating clinical research.
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1. Program 2

2. Data type, variable and statement 4

3. Selection q

4. Repetition 4l

5, Function a4

6. String 4

¥ Data structure a4

8. Class and object 4

9, Method aq

10. Constructor il

11. Programing for biomedical data analysis 4

12, Software Testing K,

U 45

136



ALAS9518397 (Course Outline)

SN 01440532
I lne NS IATIEANINAIENIINTITWNNE
oIV NG 1 Medical Image Analysis

1A11AS951873%91 (Course Outline)

W oo N RN e

[ = =Y
w N = O

Medical imaging systems

Medical image and quality assessment

Image enhancement

Noise models, sources, and noise reduction techniques
Registration techniques

Edge detection

Image segmentation

Morphological methods

Color in medical images

. Radiomic features
. Feature extraction and selection
. Clustering and classification

. Case studies on advancements in medical image analysis
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Introduction to Biomedical NLP

Text Preprocessing for Biomedical Data

Biomedical Ontologies and Terminologies
Biomedical NLP resources

Biomedical Text Classification

Sentiment Analysis in Healthcare

Sequence Models in Biomedical Text

Large Language Models for Biomedical Applications
Named Entity Recognition (NER) in Biomedical Text

. Information Extraction in Biomedical Text

. Optical Character Recognition (OCR) in Biomedical Document
. Biomedical NLP systems

. Project Presentation
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i Introduction to biomolecules and biological roles 3
2 Structure and function of DNA 3
3. RNA: structure, function, and its types 3
a. Protein structure and biological function 3
3, DNA replication and its mechanisms 3
6. Genetic transcription and regulatory factors k-
T Genetic translation and the role of ribosomes 3
8. Molecular regulation of gene expression 8
2. Structure-function relationship in biomolecules g
5 Emerging molecular biology technologies and medical 3
applications
11, Recent advancements in molecular biology research 3
15 Fundamental concepts in molecular biological data :
utilization
13. Application of molecular biological data in data science 3
14, Ethical issues in molecular biology research 3
T Societal impacts and future trends in molecular biology 3
324 45
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1. Principles of Epidemiology and Measures of Disease Frequency 3
2. Epidemiological Study Designs: Descriptive and Analytical Studies e
3. Introduction to Digital Epidemiology 3
4. Data Sources and Collection Methods in Digital Disease Surveillance 3
5. Bias, Confounding, and Interaction in Epidemiological Studies 3
6. Outbreak Investigation and Control 3
7. Application of Technology in Disease Surveillance: Big Data, Al, 3
and Machine Learning
8. Screening and Diagnostic Testing 3
9. Ethics and Data Privacy in Digital Disease Surveillance 3
10. Data Governance for Digital Disease Surveillance 3
11. Global and Digital Health Security 3
12. Evaluation of Surveillance Programs and Health Services 8
13. Epidemiology of Major Infectious and Non-Communicable Diseases 3
14. Critical Appraisal of Epidemiological Literature 3
15. Student Presentations and Case Studies ]
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Fodwnwdange Epidemiologic Methods
1A1lAT95187391 (Course Outline) Fruautalasussens
1 Principle of study design and ethical issue 6
2 Methods in observational epidemiology 3
3 Analysis of birth cohorts 3
4 Ecological study 3
B Cohort study 3
6 Case-control study 3
i Measures of disease occurrence 3
8 Measures of association 3
9 Survival analysis 3
10 Assessment of confounding and interaction &
11 Types of bias 3
12 Control of confounding and hypothesis 6
13 Student presentation 3
374 45
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1A1lAT991837 (Course Outline) Fruaudalusussens
1 Biomedical research protocols in biomedical studies

Clinical trials and study protocol

Study design and randomization process

Blindness and sample size

Recruitment of study participants

Data collection and quality control

Monitoring trial progress and statistical methods

Intention-to-treat

O 0 N oy RN

Interim analysis

—
o

Data analysis

—_
—_

Report and Interpreting of Results
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N

Oral presentation for biomedical Research and clinical Trial
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(Clinical Trial Biostatistics)
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Medical
medical experiments, clinical trials, quality of

studies, sampling methods,
data, basic data analysis and presentation, vital
statistics and measurement of community
health,
confidence intervals and tests of significance,

probability ~for screening  tests,

sample size, inference from means and
proportions, analysis of relationships, statistical

fallacies.

@.®) Introduction to Biostatistics

- Quantitative measures &: Frequency

- Descriptive Statistics, Inferential Statistics,
Sampling &Sample Size

- Screening tests

@.ln) Fundamental Biostatistics

- Summary Statistics: Measure of central
tendency and spreading

- Inferential statistics, parameter estimation
and hypothesis testing

- Comparing means: t-test, paired t-test,
ANOVA

- Comparing proportions: Chi-square test,

Fisher’s exact

®.a) Intermediate Biostatistics

- Correlation, Linear regression

- Logistic regression & conditional logistic
regression, Ordinal logistic regression &
Multinomial logistic regression
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MS (Biomedical Data Science) nessruIAIven (FETP) U VY.
b) coECod@a NANINBINITFZUIA olm-o-b) lo) Introduction to Epidemiology and ' &l
(Principle of Epidemiology) Application by
iNMsuazIsMaIneInIsssuInuelsafn | -Introduction to Field Epidemiology
Wauarlsalide msnsgeuaznninssuvadlsaly | -Principle of Public Health Surveillance 5
Uszu1ns aume Yeansmsinneradsauaswes | -Animal Health Surveillance 5
Adinvedlsa vllavesguiuunisfing msfnwinis | -Surveillance Evaluation D
nAaBY M3ANYININYNG MIAnwUdeTATIed | Outbreak Investigation e
ﬂﬁﬁﬁmlﬂ%’”“ﬁ“ nafinwInIudounds ms | Risk Communication/presentation/computer ol
Ussanadm1mnades nMsmiveasuvesiume ms | skills
szuimvedlsa Mty msUssidunanisuinig | g L
qunm -Literature Search o.&
Principles and epidemiologic methods of | economic Evaluation of Health Intervention n
infection and non-infection diseases, disease “Program Evaluation o
distribution and behavior in population, etiology, B e i
route of infection and pathogenesis, types of study Emergency Management and risk assessment
designs, experimental study, cross-sectional studly, -Application Epidemioloey for Environmental &
analytic study, prospective study, retrospective and Occupational Health, NCD, Injury
study, risk estimation, the conclusion of the cause,
outhreak, vaccination, health service evaluation.
) ooEEoded INIINYINTIZUIA  alm-o-b) | m) Study design in Epidemiology oo
(Epidemiologic Methods) -Overview of Study Design & Descriptive Study o
MENMSNITEBNLULANY T5MTINeINI3T8UIR | -Cross-sectional Study and Ecological Study n
wuudang msiesigilageinnaiia Msfnuuuy | -Experimental Study n
due madnwuuulagesy nsAnyIMUUINELAIUAY | -Case-control Y
msineudvedlsn myinamudiug meeneins | Conort o
sondn nsUssluiaiiuuasduius viaves -Confounding, bias, interaction and rmatching ol
LAty ﬂTim‘uquilmiﬁaﬁutmsawﬁgm -Quantitative Measureslo: Association aﬁd an
Principle of study design, methods in T——
observational ~ epidemiology, analysis of birth
cohorts, ecological study, cohort study, case-control
stucly, measures of disease occurrence, measures of
association, survival —analysis, assessment of
confouncling and interaction, types of bias, control of
confounding and hypothesis.
PREY avan




MS (Biomedical Data Science)
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U YU,

@) codeodwe SHUBUASIABNIAINEIAIENT
dayaTansunng o(e-o-)
(Research Methods in Biomedical Data Science)
wanuarsudouismamTitemainernans
Foyadanisunng nsieszitguideiun
whte st rusdeyaiitenismauunside
nsimuARIee1arimadaisnig n1sased
wUaKa LaEnN15391salNan13Ive N1SIANITIEaUY
Lﬁamsﬁmaua’luﬂfﬁﬂimu WAENITANLN
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.

&) Research Methods in Epidemiology

- Presentation and Writing of Scientific
Findings

- Literature Search

- Building a foundation IMRAD & HLOs,
Scientific writing style, Writing time with
coaches

- Writing up the results, Writing time with
coaches '

- Methods, Writing time with coaches

- Literature review and ethical writing,
Introduction Writing time with coaches

- Discussion, Writing time with coaches

- Manuscript Abstract, Ancillary sections
Writing time with coaches

- Critical review with checklist, Writing time

with coaches
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MS (Biomedical Data Science) N8452uIn (FETP) U Y.
&) coadodals HNNU (Seminar) (9,0) | &) Seminar in Epidemiology blo
o NABAA -Global news, outbreak announcement by
mstuaueuazeiUeidefiunalane | SAT and Preliminary investigation )
InernanidoyadansunndluszauUSaaal , Progress of important events .
Presentation and discussion on current | -Journal Club o
interesting topics in biomedical data science at | -Tutorial round O
the master’s degree level. -Special Lecture: Principle of Communicable o
disease control
-Special Lecture: Dengue control and on
prevention
-Special Lecture: Injury epidemiology and o
traffic injury investigation technique
-Special Lecture: Zoonosis o
-Special Lecture: Vaccine preventable )
disease outbreak prevention and control
—Speciat Lecture: Food and water borne by
diseases control and prevention
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Health Informatics and Health Information Technology (2 %u2efis)

Data Mining and Knowledge Discovery (2 #ihgfin)

Medical Statistics and Programming for Data Science and Clinical Informatics

(2 vaefin)

Principles and Concepts of Health Systems (2 #3gfin)

Modern Machine Learning (2 #u18f) Informatics Technology Management in
Healthcare Organizations (2 #u8A®)

Research Methods in Data Science and Clinical Informatics (2 wu7uin)

Seminar in Data Science and Clinical Informatics Research (2 siluin)

2

2.1.4.2 swisdenlidesnia 4 s1e3vn deall

a

Unstructured Data Processing (2 wia8fin)

Business Intelligence System (2 wiiufin)

National Language Processing (2 %iaefi®)

Medical Image Processing (2 #u2efin)

Health Information Standards and Interoperability (2 waafin)
Signal Processing (2 wu18fin)

Health Information Privacy and Security (2 wiagfin)

2.2 vingasingmansuinUudin avdnasaunamansiinouazguain (MASTER OF SCIENCE
PROGRAM IN BIOMEDICAL AND HEALTH INFORMATICS anignvmansiuniau uminenasuiina
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2.2.4 eldnglumsfinyvangnsil https://mu-informatics.org/mscbhi/
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2.2.5 T lumingns https:/mu-informatics.org/mschhi/
2.2.5.1 gty dsi
Course code | Course title Credit
TMHG | 523 | Principles and Foundations of Public Health Informatics 3 (3-0-6)
TMHG | 544 | Challenging Issues in Health Informatics 2 (2-0-4)
TMHG | 545 | Information System Design and Implementation in Health Care 2 (2-0-4)




Course code | Course title

Credit

TMHG | 526 | Organizational Behavior and Management Skills 3 (2-2-5)
TMHG | 528 | Disease Surveillance and Public Health Investigation 2 (2-0-4)
TMHG | 529 | Legal And Ethical Issues in Health Informatics 1 (1-0-2)
TMHG | 548 | Research Methods in Health Informatics 3 (3-0-6)
TMHG | 531 | Statistics in Health Science 3 (2-2-5)
TMHG | 546 | Seminar in Health Informatics 1(1-0-2)
TMHG | 698 | THESIS 12 (0-36-0)
TMHG | 696 |Independent Study 6 (0-18-0)
2.2.5.2 Meiwidon Sl
Course code | Course title Credit
TMHG | 549 | Application of Geographical Information System (GIS) in Epidemiology | 2 (1-2-3)
TMHG | 517 | Statistical Methods in Spatial Epidemiology 2 (2-0-4)
TMHG 534 | Data Mining'and Machine Learning 2 (1-2-3)
viiae | s Mathematical and Economic Modeling Applications in Biomedical and 5{1-:9)
Public Health
TMHG | 541 | Fundamentals of Health Care and Medical Terminology 2 (2-0-4)
TMHG | 547 | Essentials of Information Technology Systems In Health Care 2 (2-0-4)
TMHG [543 | Data Visualization and Data Presentation Technigque 2 (2-0-4)
TMHG | 550 | Data Management 2 (2-0-4)
TMHG | 556 | Web-based and Mobile Application Design and Development 2 (2-0-4)
TMHG | 557 | Emerging Data Sources and Applications in Health 2 (2-0-4)
TMHG | 558 | Internship in Biomedical and Health Informatics 3 (0-9-0)
TMHG 559 | Artificial Intelligence in Health 2 (2-0-4)
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