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Web Designer and Developer Module
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Network Administrator Module
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Artificial Intelligence Engineering Project Preparation

241-401 Tassaisanssuilganilszavg 1 3(0-9-0)
Artificial Intelligence Engineering Project I
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Artificial Intelligence Engineering Project II
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Cooperative Education
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The King’s Philosophy and Sustainable Development
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Meaning, principles, concept, importance and goal of the philosophy of sufficiency; work
principles, understanding and development of the King’s philosophy and sustainable development; an

analysis of application of the King’s philosophy in the area of interest including individual, business or

community sectors in local and national level
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Idea to Entrepreneurship
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Introduction to new entrepreneur creation; business environment analysis; survey for business

opportunity analysis; using business models with modern business tools

200-103 ¥Ingalnaidelomvea 2((2)-0-4)
Modern Life for Green Love
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Current situation of world environment, natural resources for living; current pollution in
community; current situation of water usage and impact from daily life; current situation of air pollution

and solid waste; natural resources and pollution management
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Internet of Thing for Digital Life
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Introduction to modern computer technology; introduction to modern communication

technology; smart internet usage; introduction to Internet of Things; introduction to program applications

for 21st century skills
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MOBA and Strategy Development
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Introduction to MOBA; systems thinking; elements of MOBA; player roles and function of
players; MOBA elements relationship; team work; strategy development; manners and sportsmanship;

career related to MOBA; system thinking in daily life
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Into Engineering World
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Evolution of engineering disciplines; engineering professional organizations; engineering career
path; engineering ethics; engineering problems; systematic problem analysis and solving; teamwork;

presentation techniques



Learning outcomes: Students are able to

1. has basic knowledge of engineering disciplines, professional organizations, ethics and career
path

2. know the engineering majors suitable to their capabilities

3. work with others to effectively solve engineering problems

4. aware of current engineering disciplines and are able to use basic knowledge of science and

engineering to solve engineering problems+
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Web designer and developer Module
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Entrepreneurship concept; design thinking; ISO2 9 1 1 0 ; web development technologies;
algorithms and problem-solving; web architecture; basic algorithmic analysis; algorithmic strategies;
distributed algorithms; computing algorithms; software engineering; introduction to software development

process; software requirement and specifications; soft-ware design principle; the concept of software

development project management; software testing and validation; database systems; performance



evaluation; UI/UX; presentation techniques; security and privacy; negotiation technique; real case studies
from medical or industrial business sectors
Learning outcomes: Students are able to
1. carry out procedures for collecting web requirements that need to be developed or improved,
prepare a summary document and present that information to the supervisor, partners, and relevant parties
correctly and completely
2. plan, manage and implement web site systematically, following the ISO29110 standards
3. apply website development tools as well customize web features according to customer
requirements
4. analyze technical errors in the real environment and select suitable problem solving
approaches and apply them in real situations
5. understand the web architecture, and design, install and maintain the web ac-cording to the
standards complied by the current entrepreneurs
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Network Administrator Module
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Communications network architecture; communications network protocols; local and wide area
networks; client-server computing; data security and integrity; wireless and mobile computing;
performance evaluation; data communications; network management; compression and decompression;
system administrator, virtual machine management, con-tainer/docker management, real case studies from
medical or industrial business sectors
Learning outcomes: Students are able to

1. explain basic components of computer network infrastructure



2. explain and compare various types of common networks
3. choose devices to develop a computer network

4. develop a simple network application
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Software defined architecture engineer Module
HUIAAYDITZUVURTANMST HANNITERNUUD A1IZNSBUAY NTIAMUUANITLAZNITIAAT
o ' o o 4 @ @ o a
N1TIANTITHUIYAITNIN fﬂ'ﬁﬂﬂfﬂ‘iq‘ﬂﬂim ﬂ’]?iJiJllﬂQLLﬁ%ﬂTiﬂ’f)\‘iﬂu ig‘U‘Ull“V\la nsYsziiiu
a A S a 4 a a 4 o
Uszansmnwvesszuy ﬁuﬂ1uﬂl@ﬂﬁﬂ1ﬂ@ﬂﬂiiuﬂ@NW’JL@I@‘? QVUAUAUDIABDUNIUADT NI1TIATSUUY
[ o 4 ] 4 [ 4
Wu’)ﬂﬂ’)n]ﬂnlﬁZﬁﬂWﬂ@ﬂﬂiﬂJ ﬂ1il%@ﬂﬁﬂlla$ﬂ15ﬁﬂﬁ1‘i ’iZ‘]J“]JElE]fJﬂIENQﬂﬂim N1IvNUUVISUY
4 a A [ a a o
Uszurana osdlsznonvesdiig Uszansniw msdsulyalszaniam anudesmsuazdonivua
VONITUY NMITBINUUUIZUD 5EVUYIUINIG msnagovtazlseiiunassuy LUUNA0TLUUNTZNY
o aa o 1 a J o o A [
LL‘U‘U%Wﬁ@\‘]‘i%‘UULL‘U‘Uﬂi%ﬂWﬂLLagmﬂIuIﬁﬁmﬁﬁﬁiﬂ ﬂquﬂﬂllW?LﬂﬂiﬁWﬁiUﬂ?ﬁﬂi%ﬂJ’)ﬁWﬁ“ﬂ‘ﬂi‘U
Y A A ° A a o s Y < s ¢
"Ulﬂ@llﬂ IATOUFUDULALNITINADUAUOUITIVOIAATADTUAZAINUFUADT NMTDNUUVLNAnWDTY
¢ a & s v Ao ° = ' v ¢
AATIANDUNIN ﬂﬁIﬂﬁLLﬂﬁN‘UuﬂﬁTJ@LLﬂ%ﬁﬂWWLL’JﬂafJﬂJ“])"E]“V‘IGILL’J'H' NIIATUIUNUNIHAIYNITATIN
a s < = a a o
UASDUMNBDILUAUDITTTNEN ﬂiaﬁﬂ‘HWﬂ‘NmﬂﬂWﬂ‘ljﬁﬂ%ﬂNﬂﬁl!WVlEJﬁ%’fJQﬁﬁWﬁﬂiﬁiJ
v = Y YA
WAANDTNITLIYUY: WLTEUTTNIGTD
Aa o 4 s J
1. a5 wemsmanvessamtlaenssuunaaosunaa azesnlsznou
a o a oA a 4 4
2. EJﬁ‘iﬂfJﬂ']'i‘Vﬂ\'ﬂueUfJQﬁ%ﬂ‘ﬂﬂ{]‘ﬂﬂﬂﬁﬂﬂwwmﬁﬂi azednlseney
a o a 4 o
3. 95 UIUMTMNNUVITDITAINITTUVDITZUUADUN NS Lazesnlsenou
o A 4 <3 1 o Aa oA
4. mmum’mmﬂizmuﬂmﬁam‘um‘umwﬁ’agasuaQQﬂﬁ’uﬁﬂmm:uuﬂgmmmaz
a 4 Y] Y] o o [ 1 1 @
ﬁﬂ?ﬂﬂﬂﬂiiuig‘ﬂ‘ﬂﬂﬂﬂW’Jm@ﬁﬂ%ﬂ‘ﬂu‘u@ﬂgﬂﬁl'] ﬁ]ﬂ‘ﬂ']!ff)ﬂﬁﬁﬁ?ﬂlmgu%ﬁu@‘ﬂ}@gaﬂﬂﬂﬁ'l’)@]’f)ﬂ?lﬁﬁﬁ
U YA ) Y Y Y
AU LIAgHNINYITVDN ulﬂ’f)ﬂNQﬂﬂﬂ\‘]LLaZﬂﬁ‘Uﬂﬂu
a 4 4
5.UAF1CH 99 ULUY LLﬁZLﬁH@LLHZ!LH?ﬂ'l\‘lﬂWiLﬁfJﬂﬁﬂWﬂﬁfJﬂiﬁJ unaaesuazsZU Y
URams Mmngaunuanudosmsvesgna la
Operating system concept; design principles; concurrency; scheduling and dis-patch; memory
management; device management; security and protection; file systems; system performance evaluation;
fundamentals of computer architecture; computer arithmetic, memory system organization and
architecture; interfacing and communication; device subsystems; processor systems design; organization of
the CPU; performance; performance enhancements; System requirements and specifications; system
design; system integration; system testing and evaluation; distributed system models; distributed system
models and enabling technologies; computer clusters for scalable computing; virtual machines and

virtualization of clusters and datacenters; design of cloud computing platforms; cloud programming and



software environments; ubiquitous computing with clouds and the internet of things; real case studies from
medical or industrial business sectors

Learning outcomes: Students are able to

1. explain the working mechanism of the cloud platform architecture and its components

2. explain the working mechanism of operating systems and its components

3. explain the working mechanism of computer system architecture and its components

4. process according to the process to collect customer information about the operating system
and the current computer system architecture of the customer, prepare a summary document and present
the said information to the supervisor and relevant parties correctly and completely

5.analyze the model and make recommendations for architectural choices, plat-forms and

operating systems, that is suitable for the needs of customers
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Embedded system developer Module
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Embedded systems technology; embedded system hardware; embedded system software;

embedded microcontrollers; embedded programs; low-power computing; reliable system design; design

and methodologies; network embedded systems; interfacing and mixed-signal systems; digital



microelectronic circuit design; entrepreneurship; realtime system and programming; real case studies from
agriculture, food and healthcare, and smart city sectors
Learning outcomes: Students are able to
1. design highly reliable embedded systems
2. design, improve, and develop embedded systems complying to the MISRA standards
3. apply cloud services and configuring the user interfaces according to the requirements of the
collaborating organizations
4. categorize and solve the problems according to applying embedded systems in the
environments different to the laboratory and take a short to solve the problems
5. distinguish the the pros and cons of new generations of processors which continuously change
over time and select an appropriate processor for being ap-plied in designing an embedded system
according to the problem requirements from the collaborating organizations
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Mobile Applications Developer Module
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Entrepreneurship concept; design thinking; agile-based methodology; web development
technologies; algorithms and problem-solving; web architecture; basic algorithmic analysis; database
query languages; algorithmic strategies; data modeling; computing algorithms; software requirements and
specifications; distributed algorithms; software design; performance evaluation; software testing and
validation; presentation techniques; software tools and environments; UI/UX; version control; security and
privacy; track requirements and bugs; negotiation technique; automate building; using APIs; API
development and architecture; micro services; analyze, design, test and evaluate computer-based systems;
real case studies from medical or industrial business sectors

Learning outcomes: Students are able to

1. design and test UX/UI corresponding to real-world requirements

2 . plan and execute tasks required to complete a mobile application. All executions should
comply with best practices of Agile and Dev Ops

3. understand mobile application architecture, and design, implement, deploy and maintain
mobile applications

4 . analyze and investigate technical issues in the production environment, and find practical
solutions to resolve such issues

5. understand the concepts of software testing and Continuous Integration/Continuous Delivery,
in order to prevent errors as well as to increase software quality

6. define system infrastructure as codes in order to simplify software delivery ac-cording to the

system requirement
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Game Designer and Developer Module
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Game elements; platforms; player modes; goals; genres; player elements; game programming
languages; game architecture; mathematical concepts; collision detection; animation; artificial intelligence;
game design; game development; marketing and maintenance; various cutting-edge case studies; real case
studies industrial or business sectors
Learning outcomes: Students are able to

1. understand the game structure and development processes.

2. know and analyze game patterns

3. design and develop games
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Cross-Platform Web and Application Developer Module
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Multiplatform mobile application development with web technologies; identify, analyze user’s

requirements; digital mockups; cross-platform tools and technologies; cross-platform techniques for



projects; cross-platform mobile apps from web codes; ISO/IEC 291 10 standard activities for quality
assurance; analyze, develop requirement specifications conforming to ISO/IEC 29 110 standard; cross-
platform app design; real case studies from medical or industrial business sectors

Learning outcomes: Students are able to

1. identify cross-platform tools and techniques in building multiplatform in mobile application
development

2. analyze various cross-platform techniques in applying in smartphone applications

3. explain a process model for software project development, project plan con-forming to the
ISO/IEC 29110 standard

4. prepare requirement specification, and design documents conforming to the ISO/IEC 29110
standard documents according to the requirements of the given cross-platform software system

5. apply software project management and requirement analysis, as well as principles to develop
cross platform project according to the requirements of a given cross-platform software system

6. develop the cross-platform software system for given mobile application
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Network Infrastructure Engineer Module
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Communications network architecture; communications network protocols; local and wide area
networks; data security and integrity; network management; network components; application
requirements with a network system; simulations; security and performance issue related to wireless
networks; real case studies from medical or industrial business sectors
Learning outcomes: Students are able to
1.explain common networks and security techniques used in these networks

2. choose devices to develop a computer network according to the user’s requirements



3. design, configure and manage a computer network

4. examine and solve problems in a computer network
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High-performance Computing Engineer Module
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Event-driven and concurrent programming; distributed algorithms; distributed sys-tem models;
algorithmic complexity; concurrency; scheduling and dispatch; system performance evaluation; file
systems; performance measurement tools; distributed infrastructure: analyze, design, test, and evaluate
computer-based system; parallel programming models; parallel and distributed architecture and
programming; threads programming : POSIX thread and OpenMP; RPC/RMI and MPI; map-reduce
programming model and distributed file sys-tem; message queue and deadlock management; scheduling
and load balancing; advanced distributed algorithms; general-purpose computing on graphics processing

units : GPGPU; vector processing and SIMD programming; large scalable architecture design; micro-



service; cluster computing; fault tolerance computer system; real case studies from medical or industrial
business sectors;

Learning outcomes: Students are able to

1. understand computer architectures, operating systems and reasonably explain the relationships
among components inside the computer systems

2. write efficient parallel and distributed programs and evaluate their speedup and efficiency

3 . understand, analyze and write concurrent programs, as well as suitably balance processing
loads

4. analyze system requirements and design high-performance computing systems
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Cybersecurity Officer Module
= o 14 a [ ~ d o
maTuTaganuiuasmalawes msdsedunazdanisanudsslulanlaves fognaiu
[ 4 o 9y dy d' o o
vagmstesnuluTanlaues anuduawesszuuaruauInssadwinugunday mIeonuuuuay

Y @ 4 <] ] a a o @
ﬂTiiﬂH1ﬂ'31NMHﬂQﬁ%UU%ﬁ!U@iﬂWQﬂWﬁJﬂWW ﬂWiLLaﬂ"lal}fJiJ“ﬁ@EﬂﬂidJ%iﬂ‘ﬁﬁﬂJ mmmiwmmzﬂamu

v '
% o 9y

s A o o k4
%@Wﬁ!t’)ﬁﬁlﬂugu@li1ﬂ NI1TIANTTINANTITU AITHUUAIUDITSUY ANVNUANUVDIUDY A hlE)LE)ﬁIfJ
) I 1 % A waa o 4 a Aa A
27000 AMNNUALAZANVIY FIUAD !Lu’)ﬂWﬂﬂgU@ﬁﬁWﬂi‘gﬂl@ﬂﬂﬂﬂﬂi ﬂ']’i‘].]'i%LiJLlWﬁﬂTﬁ‘ﬂ;]'Uﬂﬂu
a o @ o ] a J a
MAUANITUUTUD NITVITUT ﬂ’ﬂﬂJﬁJuﬂﬂLﬂ%@‘lﬂﬂ ﬂWiL%ﬂuIﬂiLLﬂiuguﬂﬁ ﬂﬁaﬁﬂ‘HW%i\‘]%WﬂﬂWﬂ
a 4
TINY NWNITUNNY ‘Vﬁ’ﬂ@ﬂ’cﬁﬁﬂﬁﬁu
v = Y YA
WAaNDTNITLIYUY: WLTUTTNIGTD
4 3
1. a‘ﬁmﬂawi'ﬂam;%fﬁﬁuﬁugmmmﬁ’umﬂ@ummeé’ TTUUFTITTUINA i%‘]J‘ULﬂ%’E)EU"IEJ uag
a A )
NHUNIIININYIVDN
2. WNTILH MIPABOUVDITL VAN TAUNALAZ TZULIAT DAY
9 [ 1 ] 1
3. Lﬁuaummqmmﬂ'leu ﬂmnuﬂq@aeuf’uma‘w‘umiﬁummmzizuum%mm Ul@%}@ﬂ'l\‘l
mimnzauuazih ldUfiaesela
a 7Y s 4, ¥
4. AN UAUNU LLagTe83a Gll!ﬂ1§‘1J3$QﬂﬂLL’L!’J‘V]Nﬂﬁllfslnlﬁllﬂiyﬁ1ﬂ1\‘lﬂ’ﬂuuuﬂiulﬂ
A Y = A A a M v
5. dUAU NADDY Llﬁgﬁﬂ‘]sl'llﬂif]\‘lufJLLﬁZ!.“VIﬂI“LJTﬁ‘(’J‘VTNﬂ’J'IiJiJ‘IJﬂ\illﬂ
Cybersecurity technology; cybersecurity risk assessment and management; cyber-security threats
and defense; critical infrastructure control systems security; designing and securing cyber-physical
systems; ethical hacking; malicious software analysis and defense; incident handling; system security;
information security; ISO2 7 0 0 0 ; security and privacy; vital organization practices; performance
evaluation; presentation techniques; cryptography; net-work security; UNIX programming; real case

studies from medical or industrial business sec-tors



Learning outcomes: Students are able to

1. explain basic knowledge on computer security, information systems, network systems, and
related laws

2. analyze the weaknesses of information systems and networks

3. propose a solution to prevent weaknesses of information systems and net-works appropriately
and the solution must be able to put into practice

4. analyze the cost and timing in applying the solutions to the security problems

5. search, experiment and study the security tools and technology
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IoT System Developer Module
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IoT technology; IoT hardware; IoT software; energy efficiency; digital microelectronic circuit
design; entrepreneurship; real case studies from agriculture, food and healthcare, and smart city sectors
Learning outcomes: Students are able to
1. design highly reliable IoT
2. design, improve and develop efficient but low-energy required by the collabo-rating
organization
3. understand IoT platforms, analyze IoT information and configure user interfac-es according to

the collaborating organizations



4 . categorize and solve the problem occurring while applying the IoT in the environments

different from the laboratory, and take a short time in solving the problems
5 . distinguish the the pros and cons of IoT platforms which continuously modified as well as

select an appropriate platform for being applied in IoT system de-signing according to the problem

requirements from the collaborating organizations
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IoT Data Analyst Module
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IoT data collection management; data analysis theory; data storing and analyzing platform

usage; entreprencurship; real case studies from agriculture, food and healthcare, and smart city sectors

Learning outcomes: Students are able to
1. understand the efficient principles in managing the collected IoT information

2 . analyze the big data collected form IoT devices and extract the highly relevant information

according to the requirements of the users and collaborating organizations
3. apply the data analytics platform, apply the data visualization tools and configuring the user

interfaces according to the requirements of the collaborating organizations
4. appropriately apply and select IoT platforms according to the problem requirements from the

collaborating organizations
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Wearable and Low Power IoT device developer Module
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IoT device; device power usage; device data storing process; device prototype development;
device development concept; device testing; entrepreneurship; real case studies from agriculture, food and
healthcare, and smart city sectors

Learning outcomes: Students are able to

1. build a highly reliable IoT prototype in the proof of concept process

2. select highly efficient wireless communication standards between device and the Internet both
in the current and in the future

3. investigate for technical errors in the proof of concept process in real simulations
environments

4. calculate the actual energy applied in the IoT prototypes during the proof of concept process
and the device fabrication, predict the rest time of life of the devices, calculate the time to change the

batteries, understand the state of charge and properly select the battery types



5. distinguish the the pros and cons of new generations of processors which continuously change
and select an appropriate processors for being applied in de-signing IoT devices according to the problems

given from the collaborating organizations
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Mobile Robot Developer Module
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Mobile robot design principles; types of mobile robots; embedded systems for robots; robot
operating system; actuators; sensors; robot controls; map creation; path plan-ning; obstacle avoidance;
robot learning; robot simulation; robot to robot communication; robot to base station communication;
mobile robot applications; principles of drones, rescue robots, soccer robots, service robots and industrial
robots; case studies from medical or industrial sectors
Learning outcomes: Students are able to
1. understand the principles of mobile robots
2. understand various types of sensors for mobile robots
3. understand working principles of mobile robot actuators
4. understand and utilize robot operating systems

5. understand and develop mobile robot navigation systems
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Stock Trading Robot Developer Module
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Stock market investment principles; Forex market investment principles; principles of trading
using robots; robot software for investment usage; investment strategies; MQL for trading robot
development; stock market data retrieval; machine learning development for stock market predictions;
stock market and Forex market trading robot design and development; real case studies from the business
sector.
Learning outcomes: Students are able to
1. understand machine learning-based system for data prediction algorithms
2. understand tradings in the stock market and Forex
3. understand basic statistics
4. understand factors and variables which affect the stock and Forex values
5. understand and collect trading data from the Internet
6. understand and design and implement Al systems to predict the stock market future and Forex

prices
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The integrative activities emphasizing the philosophy of sufficiency economy, work principles,
understanding and development of King’s philosophy for the benefits of mankind

Learning outcomes: Students are able to

1. organize integrative activities emphasizing the philosophy of sufficiency economy, work

principles, understanding and development of King’s philosophy for the benefits of mankind
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Introduction to Computer Systems
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Fundamentals of computer architecture; computer arithmetic; memory system organization and
architecture; interfacing and communication; device subsystems; processor systems design; organization of
the CPU; operating systems; concurrency; scheduling and dispatch; memory management; device
management; security and protection; file systems; communications network architecture;
communications network protocols; local and wide area networks; client-server computing; data security
and integrity; data communications; network management
Learning outcomes: Students are able to
1. explain the working mechanism of computer architectures
2. explain the working mechanism of computer operating systems

3. explain the working mechanism of computer networks
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Basic Digital Logic, Electronics, and Microcontrollers
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Switching theory; combinational logic circuits; modular design of combinational circuits; digital
systems design; formal verification; fault models and testing; design for testability; electronic properties of
materials; diodes and diode circuits; MOS transistors and biasing; design parameters and issues; storage
elements; Interfacing logic families and standard bus-es; circuit modeling and simulation; data conversion
circuits; electronic voltage and current sources; Integrated circuit building blocks; microcontroller and
programming

Learning outcomes: Students are able to

1. explain the working mechanism of basic digital logic circuits

2. explain the working mechanism of basic electronic circuits

3. explain the working mechanism of microcontroller

4. write a program for controlling microcontroller
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Introduction to Artificial Intelligence and Applications Module
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History of artificial intelligence; definition of artificial intelligence; search and planning,
problem spaces and search, heuristic, logic and inference, ontologies, bayesian reasoning, temporal
reasoning; machine learning, supervised learning methods, unsupervised learning methods; artificial neural
network; deep learning; image processing; natural language processing; Artificial Intelligence in the

enterprise; programming using basic artificial Intelligence library; data management; search data; sort

data; artificial Intelligence small project; Artificial Intelligence tools; Artificial Intelligence development

library

Learning outcomes: Students are able to

1. understand artificial intelligence technologies and fundamental components of artificial
intelligence

2. understand the basic principles of machine learning

3. apply programs or libraries for artificial intelligence

4. understand the needs to implement artificial intelligence in organizations

5. analyze, plan, and apply ready-made tools for serving simple artificial intelligence needs

through teamwork
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Basic Artificial Intelligence Systems Software Development Module
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Computer programming with high-level programming language; basic Programming concepts:
data types, operations and expressions, control structures: conditions and iterations, functions, error
handling, file manipulation, libraries and modules Data structure: linked list, queues, stacks, binary tree,
heap; programming paradigms; programming constructs; algorithms and problem-solving; recursion;
event-driven and concurrent programming; scientific programming Database systems; data modeling;
relational databases; nonreational databases; database query languages; relational database design;
transaction processing Software processes; software requirements and specifications; software design;
software testing and validation; software tools and environments; web development; GUI Artificial
Intelligence software development; using Artificial Intelligence library; Artificial Intelligence environment
development; Artificial Intelligence small project

Learning outcomes: Students are able to

1. describe and classify basic data structures

2. write program for artificial intelligence application

3. select version control systems and employ it for collaborating code development

4. develop a web or GUI
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Machine Learning I
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Introduction to machine learning; statistical pattern recognition; supervised learning: generative,
discriminative learning, parametric, non-parametric learning, neural networks, support vector machines;
unsupervised learning: clustering, dimensionality reduction, kernel methods; learning theory: bias,
variance tradeoffs, practical advice reinforcement learning and adaptive control; Application: robotic
control, data mining, autonomous navigation, bioinformatics, speech recognition, and data processing
Learning outcomes: Students are able to
1. understand machine learning fundamentals
2. think, analyze and solve problems using machine learning methods
3. understand tools and use them to solve machine learning problems
4. design and develop machine learning application s

5. apply machine learning to solve problems in various fields
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Machine Learning II
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Basic understanding of modern neural networks; applications in computer vision; natural

language understanding. deep learning: building blocks of neural networks including fully connected

layers, convolutional and recurrent layers; image captioning; text meaning; bayesian methods in game

development; handling missing data; extracting much more information from small datasets; estimate

uncertainty in predictions; state of the art RL algorithms; case study

241-203

Learning outcomes: Students are able to

1. understand advanced machine learning techniques

2. think, analyze and solve problems with deep learning methods

3. use advanced machine learning tools to solve various problems

4. understand advanced machine learning techniques in order to solve complex problems.
5. design and develop machine learning applications
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Fundamental Mathematics for AI Engineers
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Vector; vector adding and subtracting; dot product; norm; vector space; linear combination; span

basis; array; matrix; transpose; cross product; linear transform; determinant; rank; special matrix;

eigenvalue; eigenvector; analysis with programming and applications

Learning outcomes: Students are able to
1. calculate vectors and matrices

2 . applying programs (eg. Scilab or Matlab) or write codes (eg Python or R) for vector and

matrix calculation

3. apply vectors and matrices in Al
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Have Fun with Calculus
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Function; limit; derivative; integration; properties; multivariable function; partial derivative and
integration; polar coordination; cylinder; sphere; vector and matrix calculus; line and surface equations,
analysis with programming and applications

Learning outcomes: Students are able to

1. calculate limit, derivative, integral for one and multiple variables

2. apply polar coordination, cylindrical coordination, spherical coordination

3. apply programs (eg. Scilab or Matlab) or write codes (eg. Python or R) for calculating limit;
derivative; integration for one and multiple variables

4. apply limit, derivative, integral for one and multiple variables in Al
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Artificial Intelligence for Robot Controlling Module
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Artificial Intelligence fundamental; deep learning; mobile robot; sensors in robot; controller PD
PI PID; structure of robot control program; entrepreneurship concept; wireless networking; interfacing and
communication; algorithms and problem-solving; signal processing; security and privacy; image
processing; negotiation technique; sensors; presentation techniques; motor and basic control; Artificial
Intelligence small project

Learning outcomes: Students are able to

1. understand the structure of different types of mobile robots

2. analyze various types of data perception

3. understand artificial intelligence for mobile robots

4. design and develop artificial intelligence for mobile robots
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Intelligent Machine Vision Module
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Basics of computer vision: Nature of images, Homogeneous transformations, Image acquisition,
geometrical and optical image formation, perspective projection, camera technologies and vision systems
design. basics of Image processing: filtering, edge detection, features detection, contours, segmentation,
morphological operators. calibration: camera model, Intrinsic and extrinsic camera parameters, camera
calibration. motion: motion detection, optical flow, object tracking, motion capture. three-dimensional
imaging: epipolar geometry, stereoscopic vision, active range imaging, structured lighting. modeling and
registration: modeling techniques for autonomous systems, data fusion, uncertainty mapping, registration,
pose estimation. applications: quality control, visual feedback, mapping and robot guidance, activity
monitoring, motion estimation, autonomous systems, biomedical imaging devices; artificial Intelligence
small project

Learning outcomes: Students are able to

1 think, analyze and plan systematically for improving and increasing the efficiency of the
production process in the industry applying machine vision technology

2 .plan, manage and implement the machine vision technology in order to improve and increase
the efficiency of the production process in the industry

3. design, develop and install the machine vision technology suitable for the production process.

4. collect data and analyze test results of machine vision systems

5. collaborate with various experts such as production engineers, electrical engineers and control

engineers
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Practical Training
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Students who have completed a minimum of 5 regular semesters have to spend at least 320 hours
training in industrial, enterprises, companies or academic institutes

Learning outcomes: Students are able to

1 . integrate the fundamentals of science, technology and engineering in artificial intelligence
engineering tasks

2. develop or build an artificial intelligence engineering model that provides the solutions for the
industry or agriculture or medicine or societies in the South-ern region or the country

3. correctly and efficiently analyze problems and propose solutions for artificial intelligence
engineering tasks

4. contribute in a teamwork and listen to other people's opinions

5. correctly and pertinently communicate and present information as well as select and apply
related information technology

6. follow the code of practices, have moral, honest, and public mind, and be aware of the
benefits of mankind
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Computer Engineering Project Preparation
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Study of problems to be used as a project in artificial intelligence engineering project I and I,
researching information and conducting some preliminary experiments for the senior project, writing a
project proposal including motivation, objectives, scope, related works, methodologies, expected results,
and others related information; giving two oral presentations on the project proposal
Learning outcomes: Students are able to
1 . integrate the fundamentals of science, technology and engineering in artificial intelligence
engineering tasks
2. develop or build an artificial intelligence engineering model that provides the solutions for the
industry or agriculture or medicine or societies in the South-ern region or the country
3. correctly and efficiently analyze problems and propose solutions for artificial intelligence
engineering tasks
4. contribute in a teamwork and listen to other people's opinions
5. correctly and pertinently communicate and present information as well as select and apply
related information technology
6. follow the code of practices, have moral, honest, and public mind, and be aware of the

benefits of mankind
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Applying Calculus for Problems Solving
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Gradient and application; applying standard functions; discrete time sampling, 1 D and 2 D
convolutions, Fourier transform and frequency analysis; analysis with programming and applications
Learning outcomes: Students are able to

1. calculate Gradient, 1D and 2D convolutions, Fourier transform.

2 . apply programs (eg Scilab or Matlab) or write codes (eg. Python or R) for calculating
Gradient, 1D and 2D convolutions, Fourier transform.

3. apply Gradient, 1D and 2D convolutions, and Fourier transform in Al
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Probability and Statistics for Non-pattern Problems
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Random variables; distributions; mean; average; variance; Bay’s theorem; joint distribution;
joint variance; independence; center limit theorem, Bay inference, frequently applied testing and
resampling confidence; analysis with programming and applications
Learning outcomes: Students are able to
1. calculate mean, average, variance, Bay’s theorem, joint distribution, joint variance, and linear
regression
2. apply programs (eg. Scilab or Matlab) or write codes (eg. Python or R) for calculating mean,

average, variance, joint distribution, joint variance, and linear regression



3. apply distributions, mean, average, variance, Bay’s theorem, joint distribution, joint variance,

center limit theorem, and Bay in Al
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Ethical, Social and Legal Issues for Artificial Intelligence Professions
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Introduction to important ethical, legal and social issues on Artificial Intelligence; systematic
thinking; concepts, methods, and tools of analysis; professional and ethical responsibilities; problem
analysis and solutions; important case studies; public policy; related organizations and individuals; Al
design and implementation: team composition; usage transparency and user consent; resilient
infrastructure; algorithms and explainable models; training and conditioning; training data; bias;

transparency and fairness; emergency brake; or unforeseen consequences; algorithm and model

performance; mistakes and errors; compensation; error rates; security; accountability; Social Issues:



unemployment, inequality, artificial stupidity or mistakes, Al bias, safety; Legal Issue: machines with
moral status and robot rights, data privacy and protection, algorithmic accountability;
Professions: data scientists, Al engineers

Learning outcomes: Students are able to

1 . understand and aware of important issues for Al engineers concerning ethics, laws and
societies

2 . know concepts, principles, policies, tools for collecting related information and necessary
components, and analysis approaches and decision making for Al engineers concerning ethics, laws and
societies

3 . collect important and necessary relevant information, analyze scenarios, and make decent

decisions for Al engineers concerning ethics, laws and societies applying related principles
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Artificial Intelligences for Social Media Module
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Introduction to Al for social media; The effect and impact of artificial intelligence on social
media; chatbots and virtual assistants; optimizing content for social sites; predicting the outgrowth;
enrichment of influencer strategies used by marketers; satisfactory customer service; Improving user
experience in social media platforms; Improvement in the social listening process; growth of competitor
analysis; social sentiment analysis; artificial intelligence small project

Learning outcomes: Students are able to

1. know Al tools used for online social media and their impacts



2. plan and follow the processes in developing Al systems or processes for online social media
systematically
3. apply relevant tools for developing and tuning the Al system or processes for online social

media
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Intelligent Industrial Automation Module
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Industrial process control; industrial process measurement; industrial control sys-tem; data
communication and network; motion control and drive system; human machine interface (HMI); industrial
Internet-of-Things; platforms and scalability; machine monitoring system; database systems; mobile
applications; web applications; artificial intelligence small project

Learning outcomes: Students are able to

1. think, analyze and plan systematically for improving and increasing the efficiency of
production process in the industry with automation technology

2. plan, manage and implement the automation technology in order to improve and increase the
efficiency of production process in the industry

3. design, develop and install the automation technology suitable for the production process.

4. collect data and analyze test results of automation systems



5. collaborate with various experts such as production engineers, electrical engineers and control

engineers
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Artificial Intelligence Ecosystem Module
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Introduction to artificial intelligence; data; data management; sensor; [oT; data engineering; data
science; big data; big data database; big data processing; artificial intelligence platform; parallel and
distributed systems; message passing; cloud computing; data visualization; enterprise resources planning;
sales force automation system; business intelligence; artificial intelligence small project

Learning outcomes: Students are able to

1. understand the components of an artificial intelligence ecosystem

2. analyze requirement in order to design a computer infrastructure for constructing an artificial
intelligence system

3. choose the suitable technology for the development of artificial intelligence

4. distinguish the components of the development of artificial intelligence for di-viding the work

to the development team
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Each student will perform a project in the fields of artificial intelligence engineering spanning
two semesters; the project should focus on design, development or research and experimentation; students
must give an oral presentation on his/ her progress periodically; although students are supervised by at
least one supervisor, most of the time they should initiate project ideas and solve the problem by
themselves
Learning outcomes: Students are able to
1 . integrate the fundamentals of science, technology and engineering in artificial intelligence
engineering tasks
2. develop or build an artificial intelligence engineering model that provides the solutions for the
industry or agriculture or medicine or societies in the South-ern region or the country
3. correctly and efficiently analyze problems and propose solutions for artificial intelligence
engineering tasks
4. contribute in a teamwork and listen to other people's opinions
5. correctly and pertinently communicate and present information as well as select and apply
related information technology

6 . follow the code of practices, have moral, honest, and public mind, and be aware of the

benefits of mankind
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Continuing of 24 1 -4 0 1 for developing the project until finish; an oral presentation and
demonstration of the project must be given; a final written report must be submitted

Learning outcomes: Students are able to

1 . integrate the fundamentals of science, technology and engineering in artificial intelligence
engineering tasks

2. develop or build an artificial intelligence engineering model that provides the solutions for the
industry or agriculture or medicine or societies in the South-ern region or the country

3 . correctly and efficiently analyze problems and propose solutions for artificial intelligence
engineering tasks

4. contribute in a teamwork and listen to other people's opinions

5 .correctly and pertinently communicate and present information as well as select and apply
related information technology

6 . follow the code of practices, have moral, honest, and public mind, and be aware of the

benefits of mankind
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Cooperative education preparatory session; review of literature related to the assigned research
project; development of the project proposal; research planning and seminar; oral presentations

Learning outcomes: Students are able to

1. integrate the fundamentals of science, technology and engineering in artificial intelligence
engineering tasks

2. develop or build an artificial intelligence engineering model that provides the solutions for the
industry or agriculture or medicine or societies in the South-ern region or the country

3. correctly and efficiently analyze problems and propose solutions for artificial intelligence
engineering tasks

4. contribute in a teamwork and listen to other people's opinions

5. correctly and pertinently communicate and present information as well as select and apply
related information technology

6. follow the code of practices, have moral, honest, and public mind, and be aware of the

benefits of mankind
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On the job training as a full-time staff of an approved workplace spanning two semesters; for a
period not less than 1 6 weeks or 6 4 0 hours in the first semester including oral presentation to the
entrepreneur

Learning outcomes: Students are able to

1 . integrate the fundamentals of science, technology and engineering in artificial intelligence
engineering tasks

2.develop or build an artificial intelligence engineering model that provides the solutions for the
industry or agriculture or medicine or societies in the South-ern region or the country

3 .correctly and efficiently analyze problems and propose solutions for artificial intelligence
engineering tasks

4.contribute in a teamwork and listen to other people's opinions

5 .correctly and pertinently communicate and present information as well as select and apply

related information technology



6.follow the code of practices, have moral, honest, and public mind, and be aware of the benefits

of mankind
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Cost function, graphs, linear programming, simplex method, Northwest Corner method, least cost

method, analysis with programming and applications

Learning outcomes: Students are able to

1. calculate cost function, graphs, linear programming, simplex method, North-west Corner
method, least cost method

2. applying programs (eg. Scilab or Matlab) or write codes (eg. Python or R) for calculating cost
function, graphs, linear programming, simplex method, North-west Corner method, and least cost method

3 .apply cost function, graphs, linear programming, simplex method, Northwest Corner method,

and least cost method in AI
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Health for All
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Principle and steps of basic life support, practice of basic life support in simulated situation;

common mental health problems, warning signs, initial assessment and care; concepts of health and health

promotion; first aid
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Listening and reading in English on familiar, straightforward topics for main ideas and details;

grammatical structures and expressions for everyday spoken and written communication
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Role; duty and social responsibility as a citizen; social organization; law; right; liberty; equality;

living together in a multicultural society
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Happy and Peaceful Life
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Consciousness and mindfulness; happiness; self-awareness; social literacy; understanding and

respecting diversity; communication and collaboration skills; creative problem-solving; living in diversity
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