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200-501  32lEVIBIVEAIUIAINTTY 3((3)-0-6)

Research Methodology in Engineering

200-502  FUNUNIAINTTY 1(0-2-1)
Seminar in Engineering

240-702  duuun 2 (MIdeuTerauslnsaniive) 1(0-2-1)
Seminar I (Research Proposal Writing)

240-703  duwU1 3 (MITIUUNANNITY) 1(0-2-1)

Seminar III (Research Article Writing)
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240-610  aotaenssumFasnsdmiunulszandoumesiialszanuasinas 3((3)-0-6)
Service-Oriented Architecture for IoT applications

240-611  maluladiuFanunuionazmsdizgna 19 3((3)-0-6)
Semantic Web Technology and Applications

240612 maTuTadmsidaiionuiy dmiudlitauin 3((3)-0-6)
Web Content Accessibility Technology for Disability Users

240-629  ¥veieuludmnIsumsaumA 2 3((3)-0-6)
Special Topics in Information Engineering 11

240-630  szUUNTZMEANE TN 3((3)-0-6)
Modern Distributed Systems

240631 gunvuanlaonssumenanas 3((3)-0-6)
Software Architectural Patterns

240-632  M3Uszunanauuunag 3((3)-0-6)
Cloud Computing Principle and Paradigm

240-633  annlaonssuszuudoyavuinlng 3((3)-0-6)
Big Data System Architecture

240-639 ey lumIoenIUUITUUABNNIADS 2 3((3)-0-6)
Special Topics in Computer System Design 11

240640  MINATRULAZMIERNUDLSEURIARAONATEY 3((3)-0-6)
Testing and Testable Design of Digital Systems

240-641  aranfaenssuuuuea lodudnaz@ouTUsunsunuuiadnes 3((3)-0-6)
Multi-core architectures and Multi-core programming

240-649  tateiiay luszuudsduazdumesifialssamassnda 2 3((3)-0-6)

Special Topics in Embedded & IoT 11



240-650  wanmsaee1ime 3((3)-0-6)
Principles of Wireless Networks

240-651  MshsaLazANwuAURT oY 3((3)-0-6)
Cryptography and Network Security
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240-652 miamw'limmmzmaaumugq 3((3)-0-6)
Advanced Wireless and Mobile Networks
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Routing and Switching Principles
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240-669  ¥iveniA lunTouBAIUNIADST 2 3((3)-0-6)
Special Topics in Computer Networks 11
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Thesis
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200-501  FSLUYVITIVYAIUIAINT TN 3((3)-0-6)
Research Methodology in Engineering
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Definition; classification of research; research ethics; research topic and problem; research objective; scope of
research; literature review; research proposal writing; statistical method for engineering research; research methodology;

analysis and interpretation of data; research presentation; research report writing; case studies; research communication;

research management

200-502  @UUUNIAINTTY 1(0-2-1)
Seminar in Engineering
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Literature survey in libraries and other sources to follow the progress in topic of interested in engineering
program and related areas; participation in presentation and discussion in seminar in order to train research publication

reading, writing, and presentation skills under supervision of course instructors; presentation of knowledge application to

solve problems
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Seminar II (Research Proposal Writing)
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Literature survey in libraries and other sources to follow the progress in topics of interested in computer
engineering and related areas; participation in presentation and discussion in the department seminar in order to train

research proposal writing and presentation skills
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Seminar III (Research Article Writing)
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Literature survey in libraries and other sources to follow the progress in topics of interested in computer
engineering and related areas; participation in presentation and discussion in department seminar in order to train research

proposal writing and presentation skills

A a o o Ia ¢ < 2

240-610 ﬁﬂ']ﬂﬁfJﬂiﬁJ!‘]N‘Uiﬂ1§ﬁ1ﬁiﬂﬂ1uﬂi$Qﬂﬁf]umf)iluﬁﬂi%ﬁ'luﬁiiwﬁ\i 3((3)-0-6)

Service-Oriented Architecture for IoT applications

a A a a 3 A Vo o Y

mﬂIUIﬁﬁmNﬂﬁ’ﬂ@ﬂLL‘Uﬂ?fﬂ'lﬂﬁﬁlﬂiim‘]ﬁﬂiﬂﬁ M5UT2auUTMINNALNLANATNY NIIATTHUNY

a a o o Ja I < 2 a Ia 4
TunsIdimadaunmdmsuamunlszgndoumesiiiaasinds  mslruimsuuylulasiwes davesnuilszynd
a s < 2 ~ R a I a A 79 2 v a ]
DUINBDILUATTINGY  NIUANHIVDIVINITAANINA !!ﬁ%ﬂiﬂ'ﬁﬁ'ﬂﬂ‘lﬁ]ﬂm%ﬁﬂﬂﬂa1’3@]11&ﬁﬂllﬁﬂﬁﬂuﬂlﬂﬂﬂumﬂi!uﬁ
ATINAL NFAANYINNNAFINIGATINNTTY

Service-oriented architecture design technologies; composition of heterogeneous web services; quality-of-
service aware service provisioning for IoT applications; case studies in cloud and edge services in IoT environments; case

studies from industrial sector
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240-611  ma TagiuFinnuruienazmslszgnd 3((3)-0-6)
Semantic Web Technology and Applications
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Web Intelligence; knowledge representation for the semantic web; ontology engineering; discovering
information — querying; semantic web applications and services; semantic web programming; graph database; quality

training data for machine learning; case studies in industrial and architectural sector
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Web Content Accessibility Technology for Disability Users
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Accessible web design technology and web content accessibility guidelines (WCAG); accessibility in Ul
design; web accessibility validation tools; user experience (UX) design guideline for people with disabilities; adaptation

techniques to improve web accessibility for disability users; case studies for visually impaired or learning disability users
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Special Topics in Information Engineering 11
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Special topics in the development of the new technology in information engineering according to the approval

granted by the Program Committee

240-630  sTUUNTTII0ENE Tl 3((3)-0-6)
Modern Distributed Systems
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Introduction to distributed system; architecture; processes; communication; synchronization; consistency and

replication; fault tolerance; security; container; case study

4
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Software Architectural Patterns
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Software architecture; elements of software architecture design; layered pattern; client-server pattern; master-
slave pattern; pipe-filter pattern; broker pattern; peer-to-peer pattern; event-bus pattern; model-view-controller pattern;

blackboard pattern; interpreter pattern, real case studies from medical or industrial business sectors

240-632  M3lszuanauuuAa 3((3)-0-6)

Cloud Computing Principle and Paradigm
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Cloud concepts and technologies; virtualization; scalability and elasticity; cloud-based services and models;

load balancing; monitoring and management; performance and benchmarking; cloud service examples; case studies

240-633  dnfaonssuszuudoyavuie i) 3((3)-0-6)
Big Data System Architecture
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Big data definition; big data database; distributed file system; data flow; map/reduce; stream processing;

visualization; real case studies from medical or industrial business sectors
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240-639 “H'JEISJIG‘W!WHGlUﬂ'Ii’E]'E]ﬂLLHTJig‘UUﬂ@lIW'Jm@i 2 3((3)-0-6)
Special Topics in Computer System Design 11
v 9 Aa Y Y = ] a J A a
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nangasmvua
Special topics in the development of the new technology Computer System Design to the approval granted by

the Program Committee
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Testing and Testable Design of Digital Systems
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Faults and fault modeling, test equipment, test generation for combinational and sequential circuits, fault
simulation, memory and microprocessor testing, design for testability, built-in self-test techniques, and fault location; real

case studies from medical or industrial business sectors
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Multi-core architectures and Multi-core programming
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Multi-core architectures; concept of parallel programming; thread-level parallelism; design patterns for
parallel programming; debugging parallel programs; SIMD instructions; MMX instruction set; SSE instruction set; AVX

instruction set; performance analysis and optimization; development tools
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Special Topics in Embedded & IoT II
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Special topics in the development of the new technology in Embedded System & IoT according to the

approval granted by the Program Committee
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Principle of Wireless Networks
A P I A ¥ o D) A A A a
ﬂWWi'JﬁJ“lI@Qﬂ'ﬁﬁaﬁ'ﬁ‘lﬁﬁTﬂ %a@ﬁmm?mﬂ?ﬁﬁ@ﬁ?iqiﬁ'lﬂ ﬁﬂluﬂlu'lﬂ!ulifﬂﬂ NN UNVRINAUING NI
A A ad a A 0 v A 1y A g A o A £
AOATAAUUIDITUITIOUS INY 110 INIA Lﬂi’t)élﬂﬂﬁﬁuuﬂﬂﬁlliﬁTﬂ Lﬂif]ﬂﬂﬂﬂf]\iﬂulliiﬂﬂ Lﬂif)ﬂﬂf]i%ﬂﬂmf)ﬂuliﬁ'lﬂ
A ' a Y Y A 1 4 G} ' =
Lﬂif)élﬂﬂﬂiﬂﬂ‘lﬂ’ﬂﬂvliﬁ'lﬂ RNIDVIFAQATT LATDVIIANIUNYY
Overview of wireless communications, wireless channel, wireless signals, radio frequency propagation, radio

frequency communications, antenna, wireless personal area networks, wireless local area networks, wireless metropolitan

area networks, wireless wide area networks, cellular networks, satellite networks

240-651  MITHALALANNTUAUATBUEY 3((3)-0-6)

Cryptography and Network Security
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Classical cryptography; modern cryptography, symmetric key cryptography, asymmetric key cryptography;
authentication, message authentication, entity authentication, certificate, digital signature, hash function; key distribution
and key agreement; network security; case studies
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Advanced Wireless and Mobile Networks

a YR A 1 a s P A ' P o A A
L‘V]ﬂIUIﬁfﬂufﬂilﬁlﬂﬂ\ilﬂiﬂ‘lﬂﬂﬂum@i!umlﬂ‘ﬂVli’ﬁﬂﬂ fﬂil‘lff)iJG]E]LL‘]JUlliﬁ1ﬂﬁ1ﬁiﬂlﬂ§€]61ﬂ&l€uﬂ\1ﬁiiWﬁ\?
s A A a A ] dq9 o o A g MY
ﬂﬁﬂi%ﬂ’mWﬁUHQﬂﬂimmﬁﬂuﬂ MsYsziliuaussous miama‘limw%wawmm !ﬂiﬂ‘lﬂﬂl‘ﬁfulcﬁﬂilliﬁﬁJ
A a A A A s a v Y av Ao o A ] AR A
ATDVIYRNITNAUAADUN  ATDUVIYIIUIUARNIENY  UIUD ﬂﬂﬂ‘ﬂuﬁllﬂéllﬂﬂlﬂiﬂélﬂ&lhliﬁ1ﬂ NIUANHIVTIVINNIA
a o

‘]jﬁﬂﬁ]‘V]Nf‘ﬂiLl‘W‘V}ﬂﬂ%ﬂ’q@ﬁWWﬂiiN

Wireless Internet access technologies; wireless connectivity for Internet of Things (IoT); mobile computing;
performance evaluation; low-power wireless networks; wireless sensor networks; mobile ad hoc networks; vehicular ad

hoc networks; current research topics in wireless networks; real case studies from medical or industrial business sectors
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Routing and Switching Principles
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Ethernet framing; IP addressing; ICMP; ARP; TCP/IP; routing platform; ethernet switching; spanning tree
protocol; IP unicast routing; OSPF; DHCP; FTP; telnet; VLAN; NAT; network management; SNMP; IPv6 networks;

MPLS; real case studies from medical or industrial business sectors
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Special Topics in Computer Networks 11
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Special topics in the development of the new technology in computer networks according to the approval
granted by the Program Committee
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Digital Signal Processing
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Signal; Signal processing; discrete-time signals, discrete-time systems; linear time-invariant system; difference
equation; convolution; continuous-time Fourier transform; discrete-time Fourier transform; frequency response of a
system; sampling and quantization; sampling of continuous-time signals; analog filter design; discrete Fourier transform;
circular convolution; linear convolution using discrete Fourier transform; fast Fourier transform; z-transform; region of

convergence; Inverse z-transform; pole and zero; transfer functions; digital filter design

240-671  M3dszuranadyyIandsanauazdyaIades 3((3)-0-6)
Speech and Audio Signal Processing
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Speech production; speech perception; speech recognition systems; feature extraction techniques; Mel
frequency cepstral coefficients; linear predictive coding; Hidden Markov model; deep learning neural networks for speech
recognition; tools for speech recognition; large vocabulary continuous speech recognition; language modeling; speech
synthesis; speech synthesis techniques; text-to-speech systems; real case studies from medical or industrial business

sectors
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Principles of Pattern Recognition
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Pattern recognition, pattern recognition systems, supervised learning, unsupervised learning; Bayesian
decision theory; classifiers; minimum-error-rate classification; discriminant functions; decision surfaces; Gaussian
density; maximum-likelihood parameter estimation; Bayesian parameter estimation; principle component analysis; feature
selection; k-means clustering; Hidden Markov models; linear discriminant functions; neural networks; fuzzy logic

classification; real case studies from medical or industrial business sectors
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Advanced Image Processing
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Image processing, principle of image formation; digital image acquisition; display using digital devices;
statistic image processing and two-dimensional transforms; image distortion correction; linear and nonlinear filtering;
morphological operations; contrast enhancement; noise removal; image de-blurring; image registration; geometric
transformation; edge detection; feature extraction; motion analysis; object tracking; object classification; real-time image

processing; real case studies from medical or industrial business sectors
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Machine Learning
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Supervised learning; linear regression; additive models; maximum likelihood; active learning; classification;
logistic regression; regularization; support vector machines; feature selection; combination of methods; boosting;
complexity; structural risk minimization; description length; mixture models; Expectation-Maximization (EM);
conditional mixtures; non-parametric density estimation; unsupervised learning, clustering; principal Component Analysis

(PCA) and Independent Component Analysis (ICA); markov models; hidden markov models; Bayesian networks; medical

diagnosis example; reinforcement learning, conclusion; real case studies from medical or industrial business sectors
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Computer Vision
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Fundamental concepts in computer vision; 2D vision, low-level image analysis methods, image formation,
edge detection, feature detection, image analysis in frequency domain, image transformations (warping, morphing,

mosaics) for image synthesis; 3D vision methods for reconstructing three-dimensional scene using techniques; depth from

stereo, and structure from motion; real case studies from medical or industrial business sectors
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Data Engineering
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Introduction to data enigeering, data cleansing, ETL, automate data pipelines, data integration, SQL and

NoSQL, big data architecture, data streaming, data virtualization, data science concept, programming, case Study
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Special Topics in Computer Control Systems and Intelligent Systems 11
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Special topics in the development of the new technology in computer control systems and intelligent systems

according to the approval granted by the Program Committee

a a 4
240-900  MYIUNUD 48(0-144-0)

Thesis
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Research on topics of interested in computer engineering under the supervision of advisors; presentation and

oral examination every registered semester; preparation of thesis in proper form
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