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Al 1403  ns@igulusunsy 1 3(2/2-1/3-0)
(Programming I)
Prerequisite :none
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Fundamental concept of programming, Algorithm and logic for computer problem-solving,
Characteristic of Programming Paradigms including Variables, Primitive data type, Operators, Basic
logics, Expressions, Inputs, Outputs and control structures, Array data structure, Function and
parameter passing, Recursion, Practice in programming skills with a high level of programming language
about designing, Testing, Debugging, and documenting programs.
Al'1413  ms@guldsunsy 2 3(2/2-1/3-0)
(Programming 1)
Prerequisite :none
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Concepts of Object-Oriented Design and Development )OODD(, Structure of Object
Oriented programming, Definition of Objects, Encapsulations and Information hidings, Inheritances,
Polymorphisms, and reusability, Program testing and debugging, Good characteristics of program using
Object-Oriented Programming language.
Al1423  Tassadrsluideiiias 3(3/3-0-0)
)Discrete Structure)
Prerequisite :none
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Theory about Sets, Relations and Functions, Basic logic, Proof techniques including, Direct
proof, Proof by contradiction, and Induction proof, Graphs and Trees structures, Boolean algebra and
problem solving, Algebraic structures and practicing with software package.

Al 1433 adadansuasadnansulygyiuszhvg 1 3(2/2-1/2-0)

(Mathematics and Statistics for Artificial Intelligence I)

Prerequisite :none
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Vector and vector space, Matrixand matrix operation, Functionsand graphs, Limits and
Continuity, Differentiation and applications, Chain rule, Integration and applications, Numerical method
for solution finding of linear and non-linear equation, an Introduction to the concepts of probability
theory and statistics, and practicing with software package.

Al 2203  g§sNAAANALALIINADIRTLY 3(2/2-1/2-0)

)Digital Business and Business Intelligence)

Prerequisite :none
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Digital business type of software industry and other industries, Electronic commerce, Digital
business process, Enterprise Resource Planning )ERP (including Accounting and Financial, Human
Resource management, Production scheduling, Purchasing, Inventory management, Sales and
Marketing, Taxation, Digital business laws Business intelligence concept and techniques including
Analyzing data, Decision-making, and Problem-solving by using software package and related tools.
Al 2433 adiasansuazatnasulygyiusehivg 2 3(2/2-1/2-0)
(Mathematics and Statistics for Artificial Intelligence 1)
Prerequisite :Al 1433
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Sequences and Series, Taylor and Maclaurin series, Error, Numerical method for finding the
roots of systems of equations including Gaussian Elimination method and Gradient descent method,
Extrapolation and Interpolation, Linear and Multiple regression analysis, Linear algebra, Probability and
distribution of random variables, and practicing with software package or related programming
language.
EG 5213  n1sWla-msyanunsanguie3undn 3(3/3-0-0)

(English Listening-Speaking for Professional Purposes)
Prerequisite :GE 1063
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English Listening skill for general understanding from various media and English speaking
skill including forming conversation, presentation and discussion in related study areas.
EG 5223 n1ssnu-n1silguntensangeivednndin 3(3/3-0-0)

(English Reading-Writing for Professional Purposes)

Prerequisite :GE 1063
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Reading skill for general understanding, obtaining main ideas from textbooks, journals and
academic articles, report and presentation writing for projects employing lexis using expressions in
related study areas, English communication skills to individuals working in the same field.
AI'1103  waNMSKaAsESTINAMITUIT TN Ty 1Uszhvg (0-2/1-2/2)3

)Principles and Ethics for Artificial Intelligence Professional)
Prerequisite :none

anudunivesinginisneuiiamnesuazUya1Useiivg wausdvmesiuinginisaouiiomges
Jyauseing wazenTndiAsates inwgmadvdnlaiun NsiATIEitayalnun LAz BTN
WRKa LazNsAMEANINY Msdeamsuaznmstiaueteya n1sdounenumainin 935e1UsIANININ
warUsziumsdenudifidenisiausaznisfine s3esssulunislddumesiin JayaUsehivg wazwmalulad
Advialmi 9 npunemaluladasaumaiiiedesivervgnssuneuiinned nsuntesteyauazanuiy

g ninddunadya wasnguanedu q MneIves



v

w9 9

The history of Computer Science and Artificial Intelligence, Field of study and Professional
career for Computer Science and Artificial intelligence, Professional skills include Qualitative and
Quantitative data analysis, Reasoning and Critical thinking, Information communication and
presentation, Professional report writing, Codes of professional conduct and social issues in the
workplace and education, Professional ethics and social issues towards work and education, Ethics in
using of Internet, Artificial Intelligence, and new digital technology, Information technology laws
related to computer crime, Data and privacy protection, Intellectual Property and other related laws.
Al 1443 szuulfuansuazunannasy 3(2/2-1/2-0)

(Operating System and Platform)

Prerequisite :none
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Operating system structure, the structures and functions of OS, Mobile Operating Systems,
process management, Threads processing, Synchronization, Process synchronization, Interrupt
structure, Input and output system, Deadlocks, Memory management, CPU scheduling, Virtual
memory, Storage management, loT Operating Systems, Data exchange between different operating
systems, Resource allocation and protection in multiprogramming system and practices related to
theories.

Al 2213 szuugudoya 3(2/2-1/3-0)

(Database Systems)

Prerequisite :none
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Concepts of database and Database Management Systems )DBMS(, Component and

Architecture of database system, Data models, Database Life Cycle, Database designing, Normalization,



Queries with SQL language, Transaction processing, Concurrency control, Recovery control, Data
backup, Data security, Deductive databases, Incomplete data, Semi-structured and Unstructured data
management and development the application programs follow the principles of database systems.
Al 2223  dumaUssauIENINNENDILAZADUNILADS 3(2/2-1/2-0)
(Brain Computer Interface)
Prerequisite :none
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Definitions, the history, Benefits and drawbacks of BCl, Primers on neuroscience, Signal
processing, and machine learning, Case studies of BCls based on multi-neuronal activity,
Electroencephalography )EEG(, and electrocorticography )ECoG(, BCI applications for medical and non-
medical, BCl technology trends, Practice with related devices and software packages.
Al 2303 Iﬂsaa%ﬂaﬁagaLLaz{T’umauﬁﬁ 3(2/2-1/3-0)
(Data Structure and Algorithms)
Prerequisite :none
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Run-time memory management, Data structures implementation including Multi-
dimensional Array, Pointer, Linked list, Stack, Queue, Recursion, Tree, Hash table, Heap binary tree,
Sorting algorithm, Searching algorithm, Graph algorithm, Text and string matching algorithms, Choosing
the right data structure for the problem and practice with high-level programming language.
Al 2313 3AINTIUYONAKISUAZAITNAIUITZUY 3(2/2-1/3-0)
(Software Engineering and System Development)
Prerequisite :none
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Principles and concepts of software engineering, Software life cycle and software
development process, Projects planning, Software project management, Software metrics, Estimating
the size and cost of the project .Risk management in projects, Project scheduling and tracking, User
requirements analysis, System design and User interface )UI(, Programming guidelines, Automated
Software and system testing, Software implementation and maintenance, Practicing with software
package and related tools.
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Al 2403 wannskazmatianialaynyiussivg 3(2/2-1/2-0)

(Principles and Techniques in Artificial Intelligence)
Prerequisite :Al 2303
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Basic knowledge of Artificial Intelligence, Problem solving by searching, Knowledge
representation and inference, Machine learning concept, Expert systems, Introduction to neural
networks, Introduction to fuzzy logic, Natural Language Processing, Programming language for Artificial
Intelligence.
Al 2443 SEUULATOUIBUATAANILAY 3(2/2-1/3-0)

(Network System and Security)
Prerequisite :none
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Concepts and elements of data communication, Wireless communication network, Mobile
network, Network architecture, Standards of the wireless communication network and mobile

network, Open System Interconnection) OSI (model, Media and network devices, Network topology,



Connections and routing, Network systems management and design, Sensor network, Internet of think,
Cloud Service, Network security, Trend and development the data communication and network
system, and practices related to theories.
Al 2503  Bumasiinvassssnas 3(2/2-1/2-0)
(Internet of Things)

Prerequisite :none
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Classification and terminology of loT, Component of IoT including Hardware, Software, Data,
Platforms and Services, loT architecture, Frameworks, Tools, Microcontroller, Sensors, Output devices,
APIs, Development of Internet of Things (IoT) products and services including devices for sensing,
Actuation, Processing, and communication, loT data storing, Analyzing, and interpreting. Practice in
designing and developing loT projects with relevant tools, Software and programming languages.
AI3303  3ng1n153AseidayanaznnsasnenInuINs Ty 3(2/2-1/2-0)

(Data Analytics and Visualization)
Prerequisite :Al 2433
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Data science process :Data collecting, Data preprocessing, Data modeling, Data interpreting .
Data analytic terminologies, Types of data analytics, Data exploration and visualization, Understanding
data with descriptive, Predictive and prescriptive analytics, and practices with programming language or

software packages.
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Al 3403 szuufideavigy 3(2/2-1/2-0)

(Expert System)
Prerequisite :Al 2403
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Introduction to Expert System, Expert System components, Expert Systems types,
Knowledge engineering, Knowledge representation, Reasoning and Inference Engine, Uncertainty, The
Process of building an Expert Systems, Expert Systems development and applications of Expert
Systems, and practices with programming language or software packages.
Al 3413 m‘sﬁ'auﬁ%a\uﬂ%m 3(2/2-1/2-0)

(Machine Learning)
Prerequisite :Al 2403
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Machine Learning Concepts, Supervised learning, Learning theory, Deep learning, Bayesian
decision theory, Linear classification, Probabilistic models, Artificial Neural Networks, Support Vector
Machines, Kernel, Model assessment and comparison, Unsupervised learning, Nearest Neighbor
classification, Reinforcement learning, Causal Inference, and practices with programming language or
software packages.
Al 3423 N15UTZUIBANANIYISITUYIR 3(2/2-1/2-0)

(Natural Language Processing)
Prerequisite :Al 2403
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Principles of Natural Language Processing, Lexical Analysis, Syntactic Analysis, Semantic
Analysis, Problems and Ambiguities in Natural Language, Relation between sentences,and practices
with programming language or software packages.
Al 3443  anusiuamsleiues 3(2/2-1/2-0)

(Cyber Security)
Prerequisite :Al 2443
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History of Cyber security, Computer crime and Cybercrime, Cyber security threat, Computer
and Cyber criminals, Cyber risk and vulnerability, Web attack and security, Basic concept of
cryptography and digital forensic, Cyber security policy and related laws, and practices with software
package and related tools.
A14903  TassnulyaUsshuguuunaaneu 3(0-3/9-0)

(Hybrid Artificial Intelligence Project)
Prerequisite :Senior Standing

faunlasanuenzEeslasysannisanuiig 4 Asouniiienseenuuuiaznsldanuegady
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flviduuzihuasinisaeuiniamdendauenasiassnumutanatiiivue

Development of projects by integrating the knowledge to design and usability substantially .
Selected issues need to be a problem with the analysis, Design and finding the answer .Project
advisors who construct advice and oral examination form .The researcher submits the project

documents at the specified time.
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Al 3203  STUUATEUMANINIININ 3(2/2-1/2-0)
(Bioinformatics)

Prerequisite :Al 2403

A1 A ugIun19 T inensedvliana Ufduiusdusendng fiduie en9iduie Tusiu
n1sUszandlinesuiiamesdudupudeyans@iasaumnalunisiaszi nsdnsesdiusiaiidue waz
Usfiu Wiefnwinisvheurestu wihiiveslusiiu

Basic knowledge of molecular biology, Interaction of DNA, RNA, Protein, Application of
computer and Bioinformatics networks to data analysis, DNA sequences alignment to study gene
expression, Protein function.

4

AI3313  Fupaudsnielyyiusshivg 3(2/2-1/2-0)

CE)

(Artificial Intelligence Algorithms)
Prerequisite :Al 2303

amsnmasilgmmsmanmngiigauarnsdfine undnAertutureudtuuumngisainuay
FunewIn A Tamnns numudu 9 Wertuturewiinsdumitily funewdfideunuunsevdeu Junou
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wangaufigatunsdifine wagnsiinUfdRnisfeawlusunsuvidesendaimiieades

Overview of optimization problems and case studies, Introduction to meta-heuristic and
evolutionary algorithms, A brief review of conventional search algorithms, Simulated annealing
algorithm, Tabu search algorithm, Genetic algorithm, Ant colony optimization algorithm, Particle
Swarm optimization algorithm, Variable neighborhood search, Adaptive large neighborhood search,
Hybrid algorithm, Other evolutional algorithms, Application of optimization problems algorithm with
case studies, and practicing with programming language or related software .
Al3433  TassreUszamidiesdasdu 3(2/2-1/2-0)

(Introduction to Neural Network)
Prerequisite :Al 3413

nquiuarnisussendlilassneussamifisuiasnsneiisdlsznoude iesidunseunuunaedy
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Theory and applications of artificial neural networks and fuzzy logic including multi-layer
perceptron. Self-organization maps. Radial basis networks. Hopfield networks. Recurrent networks.
Fuzzy set theory . Fuzzy logic control and adaptive fuzzy neural networks. Genetic algorithm and
evolutionary computation. Applications to control, Pattern recognition, Nonlinear system modeling,
Speech and image processing.

Al 3453 MsiSBuTeEn 3(2/2-1/2-0)

(Deep Learning)

Prerequisite :Al 2403

AMFmeINsSeusidaan msteuiBdnlneldEfiguazing Bnsiedeuamunnudu nmsuns
doundu fendudwaneuasfleidunisgaides niswseudeya laseingussamiisuuuudainuinis nsin
vinwelagldoarduissudsnuinsguveansifeudidedn

Overview of deep learning, deep learning with CPU vs .GPU, Gradient descent, Back
propagation, Objective and loss functions, Data preprocessing, Convolutional Neural Network JCNN(,
Practice by using a standard deep learning framework.

Al 3463 N15UTTNIANALUUIUIU 3(2/2-1/2-0)
(Parallel Computing)
Prerequisite :none

ANEUAEITUAMNTINTDINTAUIURUUTLIY NTT8UTUTLNTURULIUIN WIAUAALAZFAENY
ﬁb’ilﬂLﬁ‘IEJ’JﬁlUﬂqiﬁ”IU’JEMLLU‘IJmU”Iu a1 URuNITUVDIABUR ANDTUUVIUIY N1TBBNUUULATNISTLUSLATUE NS U
msUszananaunnimiaadedunanfentu nsuusnu Msnseaenuiivingadmsudgmussianng 9
N3UsEeNAlTMLIEAINTITIN KAEVUIBAIUTIHUUNTEAY

Study to overviews of parallel computing, Parallel programming, Concepts and
terminologies of parallel computing, Computer architecture for parallel processing, Design and time
sharing, Multitasking sharing, Problems of different types, Virtualization and common memory

application, and distributed memory.
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Al 3473 PRUN MRIIVIAL 3(2/2-1/2-0)
(Computer Vision)
Prerequisite :none
WUIAAUBITEUUADUNUABSINAY A1SAANIN NISIAUNIN KUUT18D9E OB NITUTZUIANAN N
nMsmsaming Msfienaing msaeuiisundes Msfuandida 3 iRnam uaznstinufiRiaenadoeiu
i
Concepts of computer vision system, Image formation, Image acquisition, Color model,
theory of image processing, Object detection, Object tracking, Camera calibration, 3-D reconstruction,
and practices related to theories.
Al 3503 3ANT5UITUUEA 3(2/2-1/2-0)
(Embedded System Engineering)
Prerequisite :Al 2503
LLuzﬁwLﬁaaéfulﬁmﬁuqmauﬂﬁﬁuaﬁwuﬁwﬁLLazm'ﬁaamLUU NSLUIUNTRBNRUUTEUUEH
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Introduction to the features of embedded system and design, Embedded system design
process. Microcontroller architecture (the 8-bit RISC single-chip microcontroller), Control and status
signal, Pipeline, Instruction set. Architecture of digital signal processing, High-speed data access,
Memory design, Direct Memory Access (DMA), Software pipeline, Programmable Logic Device (PLO),
Field Programmable Gate Array (FPGA), Digital data communication standards (Serial communication),
Real-time Operating System, Hardware-software simulation, Basic low power embedded system and

design, Embedded system case study and innovative projects about healthcare and others, and

practices with related theories by using programming language or software packages.
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Al4203  wdniugiuvesinenmsiusuddmiudyyiuszieg 3(2/2-1/2-0)
(Basic Principles of Robotics for Artificial Intelligence)
Prerequisite :Al 2503
ANTVDIIMEIN LA NMsTuunUssnvveiusus taumandidesiy fiuiiareunsaidy
fugrumedidnnsednddmiuusud msfemsuagnmanuaunsinnutuluguesvueus
Overview of robotics, Robot classification, Elementary kinematics, Sensors and actuators,
Basic electronics for robots, Communication and basic control operations of robots.
Al 4403  N1SATUIIATDUAY 3(2/2-1/2-0)
(Quantum Computing)
Prerequisite :none
ﬁugm%amamam%mauﬁu NaFAnsATeUANYRITEUULTA AUEUNES WUIARTBINGYAY
Fudou 19asmeudiy Tuneuitmeusu mstinivedensalfnwmeunisiuanmeuiy
Basics of quantum mechanics, Quantum mechanics of open systems, Entanglement,
Concept of complexity theory, Quantum circuits, Quantum algorithms, Practice by case studies of
quantum computing.
Al 4413 ASATUIILUUNIALAZAATIN 3(2/2-1/2-0)
(Grid and Cloud Computing)
Prerequisite :none
nannisveanaluladnia Usglevduaznisussgndldinaluladnia seuumeuiinnesaussouyes
JEUUNSATALAALIS NITUSNITLAENISHRAILIVDINS ALASY nauwe @01UAnITUNITAIUINLUUNTA
ﬁﬂ’]ﬁmElﬂiiﬂJﬂ’ﬁﬂ’]U’JﬂJLLUUﬂQﬂJLEJ?J mammuauaiﬂmumm 1G‘ILLﬂ NUIWUTTUIANANANS LATDUNY TTUU
Soufiu Ussiuduanudasadowazamzdiun nsvuiuimditesiu uasnsdne
Principles of grid computing, Benefits and applications of grid technology, High performance
computing system technology, Grid middleware, Grid and cloud services and development, Grid
computing architectures, Cloud computing architectures, Various virtualizations e.g. Central Processing
Unit (CPU), Network systems, Storage systems, Security and privacy issues, Introduction to map reduce
and case studies.
Al 4423  N1531ABILUUAIDADUNIADS 3(2/2-1/2-0)
(Computer Simulation)
Prerequisite :none
LUIARYBINITINADINIIABNNIADS TUAUDINITTNADIBADNNUADT NILUTUATULAZTINALIS
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ADNNIMDT NITES1AILUUYBINITTNRDIAIUADNNUADT AUALLUAFUNAVDIAUUUNITINAB WazNISHN
UftRnsfiaenndesiunguisemulusunsuievenduasdisagy
Concepts of Computer Simulation, Types of Computer Simulation, Programming languages
and software for Computer Simulation, Applications of Computer Simulation, Computer Simulation
process, Simulation model construction, Validation of simulation models, and practices with related to
theories by using programming language or software packages
Al 4443 FMeINIREAY 3(2/2-1/2-0)
(Cryptography)
Prerequisite :Al 3443
JouuardTauinisvesineinssiadu feiduusvuartunauisneadamansiioadeciu
ANNITFEU TuReuIEN15TeIINg NS AR ULUUANINATLAYRULBANNIAT N15TMULEITEUUNTS T
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FEUUIMEINTIASU U1nI11ImMenNssiaay n1sinUuRnielusunsudssenaniieitesiuinginissiadu
Definition and the evolution of Cryptography, Hash function and Mathematical algorithms
used in Cryptography, Symmetric and asymmetric cryptography algorithms, The operations of Public
Key cryptosystems, Public Key Infrastructure technology, Security issues with cryptography, Attacks on
cryptosystems, Cryptographic standards .Practice with applications related to cryptography.
Al 4803  siadiaiandmiulyauszhvg 3(3/3-0-0)
(Special Topics for Artificial Intelligence)
Prerequisite :Al 2403
vadeiiiuaruilniniemdudud aulanesiudygiussivg lnewadeis snddoulunu
nasfillavesenansdaouiiielraenndesunszuadnuuazinaluladadiolyl
New knowledges or interesting topics in artificial intelligence that are currently in use .
Topics may vary from year to year recommended by instructor according to current social and
modern technology.

4

Al 4813  idanAun1enisileulusunsuaulyyiusshivg 3(2/2-1/3-0)

49

(Special Topics in Artificial Intelligence Programming)
Prerequisite :Al 2403
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New knowledges or interesting topics in Artificial Intelligence programming that are
currently in use .Topics may vary from year to year recommended by instructor according to current
social and modern technology.

Al 4916 annafinen 6(0-0-6/40)
(Cooperative Education)
Prerequisite :Consent of Instructor

AnlidiseuldsulszaunisalannmsuiRnuailussdng ngliindnuluujifauasadua
wagliihaunssmumandindn uasiiselovidonsdnsfilnUiud Ssimuanuiulassfiaviianuns
vidufaldnmelu mansAnulaeindny 1deadrsufinufiResseidedlitdesndt 42l 600

Computer science training for students to get practical experience in the organization .By
allowing students to take action full time in related field .Benefits of the organizations that are defined
by a special project that can be accomplished a semester. The students must attend continuing

practice of not less than 600 hours.



