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Principles of Big Data Programing and Management
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Data collection; data cleaning; data management; programming skills for
processing big data; data manipulation and visualization; basic statistical tools for
understanding data, programming in Python, principles of data cleaning and data sharing,
case studies for machine learning and Al, fundamental concepts and tools for managing,
searching, and extracting data from databases and data warehouses; introductory database
models; introductory data querying programming languases; introductory semi-structured

database systems; basic techniques for data integration of different data types

279521 anuinaslunazadaamsuIne M doya 3(2-2-5)
Probability and Statistics for Data Science
nouiuarisnsiugiuluadfdmivinermansteyauazniaifouiveanios

Aty duvsduuuuliideiios fudsduuuudeiios nMswanuassiu Aaands e

mananuuiidouly nuwiasinmeedia maUszanumsined MsUszanamaNtgdy

gega In1suvuiuglunisuszanadInsidmes n1snadevaNufgIu R PRHIT N

NILUIUNTHY
Basic theories and methods in statistics for data science and machine

learning; probability; discrete random variables; continuous random variables; joint

distributions; expectation; conditional expectation; statistical limit theorems; estimation of
parameters; maximum likelihood estimation; bayesian approach to parameter estimation;

hypothesis testing; confidence intervals; random processes
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279522 danasiiuALrIzNgadmTuNsIsEuIvaLATaY 3(2-2-5)

Optimization Algorithms for Machine Learning
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Mathematical  background  for  optimization; constrained  optimization;
unconstrained optimization; smooth and nonsmooth optimization; first-order optimization

algorithms; second-order optimization algorithms, stochastic gradient descent algorithm;

proximal gradient method; algorithm implementation in Python

279531 wann1svesnnsiBouiveanias 3(2-2-5)
Principles of Machine Learning
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Concepts, theories, and principle of machine learning algorithms,
supervised learning; unsupervised learning; deep learning; learning theory; reinforcement
learning; model evaluation techniques in machine learning and programming relative to

machine learning model
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279532 TasseAnenisdeyauaznisiouiveanias 3(2-2-5)

Data Science and Machine Learning Project
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Practical issues in data science, students taking this module will work on a
project to enhance knowledge and computing skills for deriving insights from data through
machine learning; topics in project work are modern, for example, classification of text
document, movie recommendation system, image recognitions, identification of
biomarkers for cancer, and diagnosis of rare disease, in which application of machine

learning techniques is vital

279533 sInguveINnsBEuiveaTa 3(2-2-5)
Foundations of Machine Learning

a

Jagmeinananudeatieniseass Maseuingnaedlagussana Bnsseus;
n1sgiduuulensy msuanifgueafnuaiududeu J@I8 Aviuielady nMsidenwazns
= 9 ¢ ° v & = an &
arvluma Jyvinisiseuiuuuaeunng meilndusnasgiuwazanuiaiess Aonsiedouad
ANUANUTUALALARRN
Empirical risk minimization; probably approximately correct (PAC) learning;
learning via uniform convergence; bias-complexity tradeoff, VC (Vapnik-Chervonenkis)

dimension; linear predictor; model selection and validation; convex learning problems,

regularization and stability; stochastic gradient descent
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279534 viatetugslunisGeuivaanios 3(2-2-5)
Advanced Topics in Machine Learning
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Advanced topics in machine learning and their applications to real-world

problems; sample topics include data driven modelling; data assimilation; convex learning

problems; regularization and stability, multiclass predictors, dimension reduction, feature

selection and generation; graphical models; hidden Markov models, Gaussian random field,

reinforcement learning and deep learning

279535 wunlifudagiulunisiFeuivesaios 3(2-2-5)

Current Trends in Machine Learning
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Overview of modern machine learning methods; for examples: convolution
neural networks, deep belief networks, transfer learning, automatic learning, deep
unsupervised learning; practical techniques for deep learning models, time series
processing; deep reinforcement learning; machine learning applications (practice in
preparation environment of recent trends machine learning tools/library), residual layers,
deep belief networks, generative adversarial networks (GANs); time series processing, deep
reinforcement learning, speech recognition application, recommendation systems

application; anomaly detection application; computer vision systems application
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279541 nsiBudiBaEnuazunUszend 3(2-2-5)

Deep Learning and Applications
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Linear neural network, multilayer perceptrons, model selection, forward
propagation, backward propagation, deep learning computation, convolutional neural

networks, recurrent neural networks, application in computer vision, bioinformatics,

fintech, cybersecurity, and games

279551 nslusunsuBumesiinvasasnds 3(2-2-5)

loT Programming
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Microcontrollers and single-board computers; working with sensors and
Actuators; data simulations and emulations; wireless fidelity (Wi-Fi) and bluetooth low
energy (BLE) communications; communications via message queuing telemetry transport

(MQTT); constrained application protocol (CoAP), and webSocket protocols, loT data

visualization, practical IoT examples, IoT project

279552 aULMQ%LﬁW%90655W§QLLﬂ%ﬂ’]‘J‘USS&I'JaNaﬁﬂlaU%aﬂLﬂ%i)‘li"l&l 3(2-2-5)
loT and Edge Computing
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loT and edge computing definition and use cases; architectures of loT and
edge computing, sensors, endpoints, and power systems; communications and information

theory, IP and non-IP based WPAN, WAN, |loT and edge security
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279553 FenssumsSeuivenaias 3(2-2-5)

Machine Learning Engineering
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Machine learning engineering definition; high-level machine learning system
design examples; machine learning development and deployment, databases for machine
learning; machine learning web application development; end-to-end machine learning

case studies; machine learning web application project

279561 ARNIMasIATLAZNIITIFULUIY 3(2-2-5)
Computer Vision and Pattern Recognition
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Principle of computer vision, feature detection, feature matching, objection
recognition, motion analysis and tracking, case studies and applications of computer vision,
software tools and programming for computer vision, feature detection, feature matching,

object recognition, motion analysis and tracking, examples of applications

279562 Nugrudmguiidmiudiaatie 3(2-2-5)

Theoretical Foundation of Multimedia
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The theoretical foundation of images; videos, audio, speech, graphics and
text documents; vector and signal representations of multimedia, spatial and frequency
analyses; models and parameter estimation methods, computer vision, graphics, natural

language processing; audio analysis and multimedia applications
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279563 N1SUTEUIANALEENITAAUVUNETDYAR VAN 3(2-2-5)
Visual Data Processing and Interpretation
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Visual information processing and analysis, image acquisition, image

processing, and to interpretation/understanding; integration of mathematical foundations,

numerical algorithms; and programming implementation techniques related to industrial
applications; fundamentals for pictorial data acquisition and processing; computational
method for 3D  reconstruction; visual data  categorization and segmentation;

computational methods for visual learning and their applications in pattern analysis

279564 nsuanstayadaunmiuge 3(2-2-5)

Advanced Data Visualization
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Coordinate systems and axes, color scales, visualizing amounts, visualizing
distributions, visualizing proportions, visualizing time series, visualizing trends, visualizing
uncertainty; principles of figure design : the principle of proportional ink, and handling

overlapping points

279565 WnsdeanavlunsRudedsunu 3(2-2-5)
Numerical Methods in Quantitative Finance
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Programming techniques, data structures; algorithms for practitioners in

finance in the valuation of investment instruments, numerical methods, implementations
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279566 nsuszgndldnisizeudveaaiaslunudunstuidazum 3(2-2-5)
Applications of Machine Learning in Quantitative Finance
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Application of machine learning; deep learning in finance (for example:

asset allocation and sentiment analysis; industry professionals will be invited to come to
share their understandings and outlooks), data science techniques, applications in the

financial services.

279567 nsUszgndldnisisouiveaasasluaufunisguagunin 3(2-2-5)
Applications of Machine Learning in Healthcare
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Applications of data science and machine learning in healthcare enterprise:

machine learning for diagnosis, disease identification, health records improvement;

diagnosis via medical image analysis, epidemic control, and artificial intelligence surgery

279568 nsuszgndldnsizeudveaaiasluaudunsudesuaiiy 3(2-2-5)
Applications of Machine Learning in Emissions
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Applications of data science and machine learning to industrial emission
Challenges : the carbon emissions problem, the nitrogen (NOx) emissions problem; the

emissions from electricity generation, and climate change
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279571 sufeuisadeluinemsteyauaznisieudvaaaios 3(2-2-5)

Research Methodology in Data Science and Machine Learning
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Research definition, characteristic and research goal, research procress,
research types, research problem determination, literature review; conjecture or
assumption construction in data science and machine learning; proposal and research
report writing, reference writing, research applications, eithics of researchers; research

techniques in data science and machine learning, english for research writing

279572 Fununduineanisdeyauaznisouiveanias 1(0-2-1)
Seminar in Data Science and Machine Learning
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Research methodology and literature search and review interesting research
articles selected from scientific journals focusing on topics concerning data science
and machine learning, the students are obliged to analyse, summarise, give an oral

presentation, discuss, and answer the questions

279581 MYTNUS 1 uau 1. 2 3 waenn

Thesis 1, Type A 2
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Studying the components of a thesis or of samples of thesis studies in
related fields; determining the thesis topic/title; developing a concept paper; and

preparing a review of related literature and research studies
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279582 INYITWUS 2 Ui 1 9. 2 3 vl
Thesis 2, Type A 2
Waunesoslouaziinsisedailasedneninud ewnavesonmuznssunis
Developing research instruments and research methodology and preparing

a thesis proposal to be presented to the thesis committee

279583 ANYITNUS 3 WU 1 2. 2 6 RUWNH
Thesis 3, Type A 2
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Collecting data; analyzing data; preparing a progress report to be presented
to the thesis advisor(s); and preparing complete thesis and a research article for publication

according to the graduation criteria

279591 NsAUAIIDETE 1 3 wiaefin
Independent study 1
LEUTITENSANYIAIEALLDY IITIBuaTUwNANNTIdElATIS NS oY
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Presentation of topic of self-study, report on a concept paper and proposal

towards committee

279592 AsAUAINDETE 2 3 %28
Independent study 2
Wauenan1sIdgunasUn1sefuena uazdeiauonuz et lUlfuanasu
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Presentation of research results, conclusion, discussion, and suggestion with

implication, exchange on experience about self-study, getting criticism of committee
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