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PHY 103 General Physics for Engineering

1. RMEITN VIUFITN 2. a3 3. NNBEMY 4. uiinezanNFITuS 5. nuinBzMs
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ﬁ yey A\ J a da o
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MTH 101 Mathematics I ﬂ ﬂ ﬂ ﬂ ﬂ O] 0O O ol Ne
MTH 102 Mathematics II ﬂ ﬂ ﬂ ﬂ ﬂ O] 0O O ol Ne
MTH 201 Mathematics I1I q q 19 q 0|0 O O|O
STA 302 Statistics for Engineers ﬂ ﬂ ©) ﬂ O O ﬂ
CHM 103 Fundamental Chemistry f1°]©° q T 9 q o Mi°
MIC 101 General Biology q q O O qM

Student I

PHY 104 General Physics for Engineering

Students II

PRE 380 Engineering Economics

CPE 100 Computer Programming for
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Engineers

CPE 101 Engineering Exploration

CPE 111 Programming with Data Structures

CPE 121 Discrete Mathematics for

Computer Engineers

CPE 122 Basic Circuits and Electronics

= | = |=A2 ="

= | = |=A2 =

=4 | = | =2 =
= | = |=2 =

CPE 212 Algorithm Design

CPE 213 Data Models

CPE 223 Digital Electronics and Logic

Design

CPE 224 Computer Architectures

= == |=A =

= | = |=A =

CPE 231 Database Systems

CPE 300 Computer Professional Practices

=4 A A =A A=A =A2| =2 = =
=

=4 =2 = =2
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CPE 314 Computer Networks

CPE 315 Signals and Linear Systems

CPE 325 Big Data

= =2 | =2

= =2 | =2

CPE 326 Operating Systems

=4 =2 =2 =

CPE 327 Software Engineering

=4 =2 =2 | = =

=

CPE 328 Embedded Systems

CPE 329 Business Intelligence

= |=2 =2 =2 =

=4 =2 =| =2 =
=
=

CPE 332 Professional Issues in Computer

Engineering

=4 |=2 = =2 = =2 ==
=
=

= |=2 =2 | =

=4 |=2 | =2 =2 = =
=

=4 |=2 = =2 = = =
=
=a

CPE 341 Optimization Design and

Reliability Engineering

=

=

=

CPE 342 Java Programming Language

CPE 343 Object Oriented Analysis and
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Design

CPE 344 Software Usability

CPE 345 Automatic Control Systems

CPE 351 High Performance Computing and

Cloud Technologies

CPE 361 Computer Graphics

CPE 371 Artificial Intelligence

CPE 372 Natural Language Processing

CPE 373 Speech Processing

CPE 374 Human-Computer Interaction

CPE 375 Interactive Computing and Its

Applications in Art and Sciences

= =2 = = =2 =2

= =2 =2 = =2 =2

= =2 =2 = =2 =2

= =2 = = =2 =2

= = =2 =2 =2 =
A =2 = =2 =2 =1

CPE 376 Intelligent Robot Programming
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CPE 377 Practical Robot Design

T

CPE 381 Data Security for Multimedia

Communications

T

CPE 382 Computer and Information

Security

CPE 391 Special Topic I

CPE 392 Special Topic II

CPE 494 Special Topic III

CPE 401 Computer Engineering Project I

CPE 402 Computer Engineering Project 11

CPE 452 Data Mining

CPE 453 Search Engine and Internet

Mining

= =2 =2 =2 =2 =2 =2
== =
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CPE 454 Internet of Things

T

CPE 455 Algorithms and Architecture for

Geoinformatics

T

CPE 462 Digital Signal Processing

CPE 463 Image Processing and Computer

Vision

CPE 464 Digital Image Processing for

Copyright Protection

CPE 465 Multimedia Information Retrieval

CPE 466 Computer Animation

CPE 467 Game Design and Development

CPE 483 Multihop Wireless Networking
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(Physical Education)
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This course aims to study and practice sports for health, principles of exercise, care
and prevention of athletic injuries, and nutrition and sports science, including basic skills in
sports with rules and strategy from popular sports. Students can choose one of several sports
provided, according to their own interest. This course will create good health, personality

and sportsmanship in learners, as well as develop awareness of etiquette of playing, sport

rules, fair play and being good spectators.
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(Man and Ethics of Living)
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This course studies the concept of living and working based on principles of religion,
philosophy, and psychology by fostering students’ morality and ethics through the use of
knowledge and integrative learning approaches. Students will be able to gain desirable
characteristics such as faithfulness, social responsibility, respect of others, tolerance,
acceptance of differences, self-discipline, respect for democracy, public awareness, and

harmonious co-existence.
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GEN 121 vinyzmsiaauiuazmsunilaym 3(3-0-6)
(Learning and Problem Solving Skills)
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This course aims to equip students with the skills necessary for life-long learning.
Students will learn how to generate positive thinking, manage knowledge and be familiar
with learning processes through projects based on their interest. These include setting up
learning targets; defining the problems; searching for information; distinguishing between
data and fact; generating ideas, thinking creatively and laterally; modeling; evaluating; and

presenting the project.
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(The Philosophy of Sufficiency Economy)
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This course emphasizes the application of previous Thai economic development
approaches, the problems and impacts of the development, the rationale for applying the
concept of sufficiency economy to Thai society, the meaning and fundamental concept of the
philosophy of sufficiency economy, and the application of this philosophy to lifestyles at
individual, community, organization, and national levels. The study covers relevant case

studies as well as the Royal Projects.
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(Miracle of Thinking)
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This course aims to define the description, principle, value, concept and nature of
thinking to enable developing students to acquire the skills of systematic thinking, systems
thinking, critical thinking and analytical thinking. The Six Thinking Hats concept is
included. Moreover, idea connection/story line and writing are explored. Examples or case
studies are used for problem solving through systematic thinking using the knowledge of

science and technology, social science, management, and environment, etc.
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(Beauty of Life)
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This course aims to promote the understanding of the relationship between humans
and aesthetics amidst the diversity of global culture. It is concerned with the perception,
appreciation and expression of humans on aesthetics and value. Students are able to

experience learning that stimulates an understanding of the beauty of life, artwork, music

and literature, as well as the cultural and natural environments.
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(Holistic Health Development)
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The objective of this course is to develop students’ holistic knowledge on heath
development for good life quality. The course emphasizes both physical and mental health
care promotion, including composition of wellness;factors affecting health; integrated health
care; nutrition; immunity strengthening; sanitation; competent reinforcement of physical
activities to empower the smartpersonality and the smart mind, and to facilitate healthy and
balanced emotional development; preventing and solving problems on mental health;

practices in concentration, meditation and self-understanding; definition of wellness by

WHO; and information on general health check up and physical fitness tests.
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(Ethics in Science-based Society)
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This course will explore a variety of ethical and social issues in science and

technology. Students will study basic theories of ethics from the West and the East. They


http://www.gened.chula.ac.th/cms/courses_details_th.php?s_id=3800251
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will learn how to apply these theories to contemporary cases. They will be asked to critically
evaluate the role of the scientist in society, and to become aware of complex ethical issues
facing scientists in different professions. Case studies will be used extensively throughout
the course, with an emphasis on critical debate. The goal of the course is to enable each
student to develop an understanding of conflicting opinions regarding science and
technology, and to define and refine their own ethical code of conduct based on evaluation of

arguments from differing viewpoints.
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(The History of Civilization)
a U QU \ a2
Invsaunou : Tui
= = v Y o a % o 9 1 l A 4
ﬁﬂH”ILﬂEJ’Jﬂ‘U@uﬂWLuﬂL!ﬁ%W@uTﬂﬁﬂlﬂﬂMHBEJGLH 5 Qﬂblmlﬂ Qﬂﬂﬂu‘ﬂigﬁﬁf’ﬂﬁ@ﬁ
galusia ganae ganudale uazgailagiiv TasAnbiuuifamernumsduiudie
a = v Yo o & 9 Y3 = Lo
NOHANTTY ﬂﬁﬁﬂ’]&!W%Luulﬁﬂﬂﬁﬂ!ﬁ"lﬂiycﬁﬁgﬂ@uﬂlﬁmuﬂﬂﬂﬂﬂgf‘lﬁﬂl'i/]ﬁ\‘mﬁclu'imﬂ
denu 1AsHTA uazmMsiiosinaninaoutaziruadnduius suvusssuiion
mwm% HAZUIANTTY sauﬁmammu13a“lumﬁamsﬁmqm?{aﬂmamimﬂﬁiﬂu
yuNeINnaINaNINgAIEA19 auneilagiiu
This subject covers the study of the origin and development of civilization during the
five historical periods—prehistoric, ancient, middle age, modern, and the present period.
The study will focus on significant social, economic and political events resulting from
values and attitudes due to customs, beliefs and innovations, including the ability to

communicate through art and literature based on several perspectives and periods.
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(Man and Reasoning)
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The purpose of this course is to develop analytical thinking skills and reasoning;
deductive and inductive approaches; reasoning approaches of the East and the West; and, a

case study of formal and informal reasoning of everyday life.
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(Thai Indigenous Knowledge)
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This is a study of indigenous knowledge in different regions of Thailand with a

holistic approach, including analyses from scientific, technological, social science and

anthropological perspectives. Students will learn how to appreciate the value of indigenous

knowledge and recognize the ways in which such knowledge has been accumulated—

lifelong learning of indigenous people and knowledge transfer between generations.

Students will learn to become systematic, self-taught learners.
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(Modern Management and Leadership)
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This course examines the modern management concept including basic functions of
management—planning, organizing, controlling, decision-making, communication,
motivation, leadership, human resource management, management of information systems,

social responsibility—and its application to particular circumstances.
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(Technology and Innovation for Sustainable Development)
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This course is the study of the definitions, concepts and roles of technology and
innovation in the creation of wealth,and their impact on society and humanity. The course
will explore the policies, strategies, and tools for synthesizing and developing technology
and innovation for a wisdom-based society together with ethics in management. Students
will study the exploitation and protection of intellectual propertyas a result of technology

and innovation.
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(Managerial Psychology)
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This course focuses on the fundamental concepts of psychology and management of
human behavior in an organization, including psychological factors and their effect on
human working behavior such as attitude, communication, social influences and motivation.
Moreover, it will incorporate organizational behavior modification, conflict management,

and leadership and organizational effectiveness.
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(Personality Development and Public Speaking)
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This course aims at developing public speaking skills and personalities of students.

The course will cover a diverse range of abilities and skills such as good manners, attire,
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social rules, communication psychology, and verbal and non-verbal languages. Students are
expected to gain these useful skills, including giving reasons, discussion, negotiation,

persuasion, presentation, and application of technology for communication.
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(Science and Art of Living and Working)
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The concepts covered are the science and art of living and working, personality, social
expression, temperance, critical thinking and reasoning, problem solving, value of living, self-
development, social and self responsibility, creating a healthy life and work, and the art of

living and working with others.
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(Integrative Social Sciences)
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This course integrates four major contents in social sciences, i.e., society and culture,
economics, politics and laws, and the environment. The course also covers interesting

contemporary social issues, such as ethnic problems, resource distribution, political

instability, and environmental deterioration.
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(Culture and Excursion)
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This course aims to encourage students to learn and understand culture and culture
exchange on both local and international aspects. Students will comprehend the diversities of
ways of life through excursion-based learning, and understand the key role of language used

for communication and tourism management.
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(General English)
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This course aims to strengthen basic knowledge of English and to build positive
attitudes towards language learning. Covering all four skills integrated through topics
related to everyday English and basic skills-oriented strategy training, this course raises the
students’ awareness of both language and learning. In order to enhance life-long learning

skills, the course then combines classroom learning with self-access learningand tasks or

mini-projects to encourage the students to focus on their own specific needs and interest.
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The course aims at developing English communication skills covering listening,
speaking, reading, and writing. In particular, it emphasises listening and speaking skills
necessary in technological contexts through practical, real-life, and hands-on communicative
tasks. It also aims to cater to each student’s learning styles bydoing a variety of activities
andpromoting independent learning skills via the Self-Access Learning Centre or online
activities/materials. Through these activities, students are expected to further developpositive

attitudes towards, and confidencein, using English in technological contexts.\

LNG 103 mudanguinemsaemsluiinay 3(3-0-6)
(English for Workplace Communication)
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The course focuses on professional English communication to enable students to
effectively introduce themselves and others, participate in a discussion and express their
ideas and opinions in various situations. In addition, it covers business writing and

professional presentations. Students will also undertake activities that foster the

understanding of cultures for effective international communication.
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(Learning Language and Culture)
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Study on a special interests related to learning language, culture and language use. The

Department will notify further information as it becomes available.
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(English Through Independent Learning)
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Self-based learning theory. Self-based learning processes. Exposure to and use of
English through a structured experience. Reporting and reflecting on the exposure to and use

of English and receiving teacher’s advice through the Internet.
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Reading principles and techniques. Reading ia such as documentaries,
autobiographies, speeches, short stories, poems and novels. Emphasis on the development of

reading appreciation and critical thinking skills.

LNG 232 m3udarosdu 3(3-0-6)
(Basic Translation)
1A UAeY : LNG 103 %50 LNG 107
nguuaznszuaumsutla msutla YsziRumeiausssutazAadz lumsila

HYamlumsudanmdenguiduaimineg Jamlumsudams Ineduaiwsengy



71
o = qexl Aa 2 A a Jd  w U
nanmsuazmsinulatvuuauaunsudanignsesnoununes E‘TZJNUWTJ‘EIJuﬁ”IGlUﬂﬁ
ulanaguuamand ly Aanensudaluilagiiv
Translation theories and procedures. Translation methods. Cultural issues and art of
translation. Problems in English-Thai and Thai- English translation. Principles and
conventional practices of translation. Machine translation. Seminar on translation problems

and solutions. Current trends in translation.

LNG 233 NM359140813039 1581 3(3-0-6)

(Critical Reading)
J1isAuney : LNG 103 %30 LNG 107
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This course covers the process of reading that goes beyond simply understanding a
text. It requires students to consider and evaluate readings by identifying strengths and
implications of readings in English. The course provides opportunities for the students to
find the reading's weaknesses and flaws. Students will learn to recognise and analyse
strategies and styles the author uses in different types of writings to identify potential bias in
readings. Ultimately, the students are expected to be able to employ these skills for their

academic context and in real lives.

LNG 234 m5a0s3seHNaiansssu 3(3-0-6)

(Intercultural Communication)
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Principles of communication. Concepts of intercultural communication. Verbal and

nonverbal communication. Problems in intercultural communication. Language and
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culture in media. Computer-mediated intercultural communication. Strategies in

intercultural communication forsuccess in social and professional communication.

mmé’anqmﬁmmﬂquw 3 (2-2-6)
(English for Community Work)
I¥1179AUABH : LNG 103 130 LNG 107
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This course aims at fostering the use of English to pursue community work. It
encourages learners to engage in a real world task allowing them to use English in writing
a proposal to ask for the community work funding. Positive attitudes and confidence in
using English would be highlighted throughout the course.Effective communication skills,
life skills and social responsibility would also be reinforced. The use of social media as a

means of communication is encouraged in the course.
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(Reading and Writing for Career Success)
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Reading different types of texts by using effective reading strategies such as manuals

and technical texts, project proposal, contracts and e-mails; writing used at work places

such as manual, e-mail writing, project proposal; writing culture in foreign companies.
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(Thai for Communication and Careers)
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General concepts of communication and language for communication. Basic principles
of listening and listening skill development. Basic principles of reading and reading skill
development. Basic principles of speaking and speaking skill development. Basic principles

of writing and writing skill development. Applying listening, reading, speaking and writing

skills for careers.

MyzmMsyamuling 3(3-0-6)
(Speaking Skills in Thai)
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Principles of communication and speaking. Everyday conversation. Job interview.

Discussion and giving opinion. Project and product presentation.

NHYZMSVLUNH N 3(3-0-6)
(Writing Skills in Thai)
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Principles of writing. Writing a paragraph, an essay and an article. Writing an

academic report.
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(Business English)
33119fUNeY : LNG 103 ¥i30 LNG 107
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This course aims to broaden students’ knowledge about business communication and
to train students in basic communication skills in English to prepare them for their future
careers. The course emphasizes functional language in business contexts including
telephoning, socializing, giving presentations, meeting, negotiating, providing customer

service, and dealing with job interview questions and business documents.The course also

focuses on communication and awareness about intercultural communication.
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Fundamental Chemistry
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Stoichiometry, basic of atomic theory and electronic structures of atoms, periodic
properties, chemical bonds, representative elements, non-metal and transition metals,
properties of gas, solid, liquid and solutions, chemical equilibrium, ionic equilibrium,

chemical kinetics, electrochemistry.
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General Biology
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Fundamental of biology, microbial, plant and animal cell structure, component and
function, cellular nutrition, energy of life, review of metabolic pathways : respiration and
photosynthesis, procaryote versus eucaryote, classification of plants and animals, numeral

taxonomy, morphological differences and genetic variation, plant and animal reproduction,

ecology, environment and biodiversity.
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Review function and their properties, number e, logarithm function, inverse function.
Limit of function, computation of limits, continuous function. Basic concepts of derivative,

derivative of algebraic function, the chain rule, derivatives of transcendental functions,
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derivatives of inverse function, implicit differentiation, higher order derivatives,
indeterminate form and L’Hopital’s rule. Differentials, linear approximation, the max-min
value theorem. Rolle’s theorem and mean value theorem. Concavity and second derivative,
using derivative and limits in sketching graph, applied max-min problem, related rates.
Basic concepts of integrals, fundamental theorem of calculus, properties of antiderivatives
and definite integrals, indefinite integral, integration by substitution, integration by parts,
integration by partial fractions. Area under curve and areas between curves. Improper
integrals, numerical Integration. Function of several variables, graph of equations. Partial
derivative, differentials, the chain rule. Critical points, second order partial derivative,

relative extrema, maxima and minima, and saddle points.
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Mathematics 11
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Scalars and Vectors, Inner Product, Vectors Product, Scalar Triple Product, Line and
Plane in 3-Space.

Mathematical Induction, Sequences, Series, The Integral Test, The Comparison Test,
The Ratio Test, The Alternating Series and Absolute Convergence Tests, Binomial
Expansion, Power Series, Taylor’s Formula.

Periodic Functions, Fourier Series, Polar Coordinates, Areas in Polar

Coordinates, Definite Integral over Plane and Solid Regions, Double Integrals, Double
Integrals in Polar Form, Transformation of Variable in Multiple Integrals, Triple Integrals

in Rectangular Coordinates, Triple Integrals in Cylindrical and Spherical Coordinates.
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Basic concepts: types, order, degree.
First order equations: separation of variable, homogeneous equations, exact & non-
exact equations, integrating factor, first order linear equations, Bernoulli’s equations.
Higher order equations: linear equation, solution of linear equation with constant
coefficients and with variable coefficients. Applications of first and second order

equations.

Laplace transforms, Introduction to Partial Differential Equations.

Vectors: vector function, curves, tangent, velocity and acceleration, curvature and
torsion of a curve, directional derivative, gradient of scalar field, divergence of a vector
field, curl of a vector field.

Vector integration: line integrals, surface integrals, volume integrals.
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General Physics for Engineering Student I
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Emphasized on the applications of the laws of physics. Vectors. Motions in 1-, 2-, and
3- dimensions. Newton’ s laws of motion. Energy and work. Linear momentum. Rotation.
Torque and angular momentum. Equilibrium and elasticity. Fluids. Oscillations. Waves and

sound. Thermodynamics. The kinetic theory of gases.
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General Physics for Engineering Students II
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Emphasized on the applications of the laws of physics. Electric fields. Gauss’ law.
Electric potential. Capacitance. Current and resistance. Circuits. Magnetic fields due to
currents. Induction and inductance. Maxwell’s equations. Electromagnetic oscillations and
Ampere’s law. alternating current. Electromagnetic waves. Interference. Diffraction. Photon

and matter waves. Atoms.
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Statistics for Engineers
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Probability Theory; axioms for probability in discrete sample space, counting sample
point, independent and dependent event. Bayes’ Theorem, Binomial, Poisson, Normal

distribution, Joint distribution. Distribution of Sums and Averages, Central Limit Theorem,
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Covariance and Correlation, Sampling Distribution : F-distribution, estimate and test of

hypothesis. Least squares methods.
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Engineering Economics
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Basic concepts in economic analysis. Cost concepts. Time value of money. Measuring
the worth of investment comparison of alternatives. Depreciation and income tax
consideration. Replacement analysis. Decision making under risk and uncertainly. Break-

even analysis.

d o (%
mseullsunsunaniinesmnsuIAINS 3 (2-2-6)
Computer Programming for Engineers
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Fundamental concepts of programming including data types, conditional execution,
iteration, functions, and I/O with programming exercises. Software development as a
problem-solving activity. Techniques for producing correct and robust programs including
top-down decomposition, hand simulation and hypothesis-based debugging. Weekly
laboratory sessions focus on program design and implementation to solve interesting case

problems.
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Design, write and debug a computer program in C that solves a problem as described
in a detailed problem specification. Work in a team to create a multi-module software

system to solve a problem.
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Engineering Exploration
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Introduction to practical concepts of engineering. Engineering principles, analysis,
design, and experimentation. Project-based learning approach. Teamed design project
involving laws of physics, mathematics, management, and communication. Hands-on
experience.
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NAaNTNIILIYUI
Recognize roles and responsibilities of various engineering fields. Recognize
necessary problems of each engineering fields. Apply basic scientific knowledge to address

the issue raised.
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Programming with Data Structures
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Computer programming course with an emphasis on dynamic data structures such as
dynamic arrays, linked lists, trees, graphs and hash tables. Creation of general, reusable

modules and their use in multi-module software systems. Concepts of procedural and data

abstraction, encapsulation, information hiding and object-orientation. Weekly lab sessions.
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v = 14
NAaNTNIILIBUI
Evaluate, select and implement appropriate data structures and associated algorithms

to efficiently solve programming problems.
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Discrete Mathematics for Computer Engineers
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Sets, relations, propositional logic, predicate logic, mathematical reasoning, proof
techniques. Sequences and summation, mathematical induction. Counting, permutation,
combination, and discrete probability. Number theory. Logic programming, graphs, trees,
and related algorithms. Finite automata, context-free grammar, and the Turing machine.

v d = 4
NAaNENILI8UY
Use Mathematics to represent and solve discrete problems. Be able to work as a team

with acceptable writing and presenting skills.
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Basic Circuits and Electronics
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Electrical units and definitions, fundamental laws, resistive circuits and networks,

reactive circuits and networks, frequency response, sinusoidal analysis. Introduction to

semiconductor devices; diodes, diode circuits, bipolar junction transistor, field-effect
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transistor, DC biasing and AC small-signal analysis of transistor amplifiers, operational
amplifiers, filters. Safety considerations on electronic measurement equipment.
Experiments on some useful electrical and electronic circuits

v = 14
NAaaNTNIILIBUI
Analyze, design, and test basic circuits containing passive components, diodes, BJT,

and some linear ICs
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Algorithm Design
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Concepts of algorithms including recursion, efficiency analysis, halting,
approximation and probability. Proof by mathematical induction and by contradiction.
Surveys important categories of algorithms such as traversals, searching, sorting, sets,
similarity computations, and heuristic approaches, with important examples. Time and
space complexity analysis (big-O) both via mathematical and analytical (using graphs)
approaches. Weekly lab sessions.
v d = 4
NAaNENILI8UY
Recognize the algorithm that is suitable for specific problems. Design the algorithm
based on desired specification. Analyze the complexity of algorithms based on both time

and space requirements.
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Data Models
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Data modeling and visualization. Data model. Relationship. Distribution. Linear
regression. Decision tree. Logistic regression. Basic visualization, including charts, graphs,
animation, and interactive media. Visualizing hierarchical and network relationship.
Visualizing text and database.

HaANSMIISeU3

Evaluate and apply suitable data modeling techniques to analyze real-world data.
Create meaningful visualization that address the relevant problems. Understand the data

science process and the role of data scientist.
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Digital Electronics and Logic Design
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Logic families, simple A/D and D/A conversions, Boolean algebra, combinational
logic circuits, modular design of combinational circuits, memory elements, sequential
circuits and state machines, driver and register chips, tri-state, modeling and simulation,
building real circuits with CAD tools, functional blocks, programmable devices.
Breadboard building of combinational and sequential circuits, use of multimeter and
oscilloscope, oscillator and power regulators, noise and power issues. Creation of a state
machine from programmable devices.

v = 14
NAaNTNIILIBUI

Analyze, design, and test basic digital circuits containing discrete ICs and

programmable devices
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Computer Architectures
a U QU \ =
Invsaunou : i
ma TuTagveanuielszuiana msdutazdieon M5IATLAUUDINLIBAMNR
MUYV UNINAAY Ua 1Ay MsIamsmdauuvuiu anilagnssuaensuas
a 4 Aa o @ o A =\ a A
AUAAITATADUNIUADT ﬂ']ﬁ\‘]ﬁ%ﬂ‘l]Lﬂ3’6\‘ll,Lagﬂ']'iL"’UEJUI‘]J?LLﬂiiJﬂ"IEHLfJﬁLGMJUa IND
% s a A 7
Uszgnaldlunmsesnuuylulns Inswaeesasuie Idnuquginssinianenin s
A 9 ' JAA Vo ' a | aa
ﬂ’mﬂml,azaamsmauuaiwawTwmsﬁmaswuaﬂymzmmu(wmﬂuu%ﬂ ‘W“]f]l@ gl
= ~ ~ < 4 ~ 9 = A 9
U LE]Z‘T‘Whl’l’] WIDLOU DITIDF-232/422 ]1'61‘1(]“‘;]5 AT ULA YD) ﬂ'liﬂ'J‘]JﬂﬂJlLﬁ%ﬁ@ﬁ'liﬂl’E]lquﬁ
1 s » = @ v A J [ JaA J a
ﬁgﬁ'JWQTWiLGIfﬁLGIfE]iﬂﬂJaﬂ‘]slﬂ!%l;ﬂﬂ')ﬂﬂ(hﬁ@]ﬂﬁ]i AQALANDT ﬁ]WQ) Twammmamuuwmy
o a 4 4
93 Apan) Minaasinis llsunsuluTasasunuass lulasTnswawos uay
s A A o b
UlllIﬂiﬂ’[’]‘lﬂ‘ﬂiam'ﬁ)ﬂ‘wmﬂ)’ﬁ]ﬂw]@ﬂﬂQﬂﬂimﬂNﬂ'lﬂﬂTW
Processor technology, input and output, memory hierarchy, interleaved memory, bus,
cache, pipelined architectures, and computer arithmetic. Machine instructions, assembly
language programming, microprocessor design and physical control. Communication and
control of heterogeneous processors (on-chip, PCI, USB, SPI, CAN, RS-232/422, 12C, one-
wire), communication and control of homogeneous processors (multi-core, cluster, GPU),
introduction to specialized processors (vector, DSP). Experiments on microcomputer,
microprocessor and microcontroller interfacing with physical devices.
v d = 14
NAaNTNIILIYUI
Understand the concept of computer architecture, able to design and evaluate a simple

processor on emulator.

CPE 231 3szuugIMdea 3 (2-2-6)
Database Systems
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Database concepts focusing on design and implement an application with a database.
Relational databases, SQL, Database system analysis, Database design and implementation,
Concept of database performance and tuning, and NoSQL databases.
HaaNSMIiSeu3
At the end of this course, students will be expected to have understanding in the
following aspects: Database concepts, Relational databases, SQL, Database system
analysis, Database design and implementation,Web application and Database (3 -tier
architecture with web browser interface), Concepts in Enterprise Resource Planning, and
NoSQL databases. Moreover they should be able to design and implement a web

application with a database.
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Computer Professional Practices
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Practical training with computer professionals in a company or industry during the
summer for at least six weeks.
v = 14
NAaNENILI8UY

Apply relavant knowledge to work with professionals.
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Computer Networks
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Computer network architectures and protocol stacks. Reliable data delivery.
Application layer protocols, socket programming. TCP/IP protocol suite. Routing, network
performance evaluation. Link layer protocols, local area networks, wireless networks. Data

communication over wired and wireless medium.
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v = 14

NAaNTNIILIBUI
Explain functions and rationales of key network protocols in TCP/IP networks
necessary for end-to-end message transmissions. Design and implement a non-trivial
networked application. Design a simple small-scale network based on engineering
justifications on the choices of network devices, topology, and related protocols. Configure
various network service components to setup an operational network from a given

configuration.
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Signals and Linear Systems
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Continuous and Discrete-time signals. Mathematical representation of signals,
frequency-domain representation of signals, time-domain representation of systems,
transform-domain representation of systems and system architecture. First order and higher
order differential equations. Frequency response, Fourier analysis, Laplace transforms, and
Z-transform.

HAANEMSEuS
1. Identify the independent variables of a given signals or data which can be 1, 2, 3
dimensional signals.
2. Generate the signals from basic functions such as sinusoidal signal and identify the role
of each parameter.
3. Identify the properties of system such as linearity, causality, and stable by inspecting the
input-output equation, impulse response, and system function.
4. Explain the characteristics of the LIT systems in frequency and complex frequency
domain such as the behavior of the system to response to the frequencies of the input
signals and the stability and causality of the systems.
5. Identify the frequency components of continuous and discrete time signal with periodic

and aperiodic properties.
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6. Compute the output of the system when the input signal and impulse response are given
by using convolution operation, or by using Fourier, Laplace, and Z transform techniques.

7. Design the causal and stable LTI system that has frequency response according to the

requirement.
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Big Data
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Basics of big data analytics, visualization, structured and unstructured databases,
design of experiments, Hadoop, predictive modeling, Model fitting, clustering, and
classification. Problem-based learning style with integrated business applications.
Professional tools such as R, Tableau, and HIVE.

v = 14
NAaNTNIILIGUI
Understand the basic concepts of big data engineering. Apply data science concepts to

solve business problem. Create meaningful visualization that directly answer the business
issues.
szuvl{iians 3 (3-0-6)
Operating Systems
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Theoretical aspects of Operating systems: memory management, process management,
I/O management, and information management. Issues on Job Control Language,

Assembler, Loader, and Link. Example cases of operating systems, compilers, interpreters

and utilities.
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v = 14
NAaNTNIILIBUI
understand the concept of operating systems, able to understand small, basic Linux

kernel code.
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CPE 327 Jsnssuvenlauis 3 (3-0-6)
Software Engineering
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Principles and techniques used to create functionally correct, easy to use, robust,
reliable, and maintainable software systems. Phases of the software development lifecycle,
focusing on practical approaches. Team-based collaborative term project that requires
students to analyze a proposed software system and produce a set of development artifacts
typical of a real-world software development project
v d = YV
NAaNENILI8UY
Understand the concept of software engineering, able to work in team to create
software specification document. Know the idea of requirement gathering and software

evaluation.
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Embedded Systems
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Embedded microcontrollers, sensors and actuators, embedded programs, real-time
operating systems, low-power computing, reliable system design, design methodologies.
Experiments focus on hardware design rather than proprietary approaches.

v = 14
NAaNBTNIILIBUI
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Understand basic elements in embedded systems. Design embedded systems given

specific requirements.
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Business Intelligence
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Study of information technology which provides decision makers with valuable
information and knowledge by leveraging a variety of data sources as well as structured and
unstructured information. Definitions and relationships between business intelligence (BI)
processes, BI tools, BI solutions, and BI products.4 major BI capabilities: organizational
memory, information integration, insight creation, and presentation. Transactional
processing systems (TPS), Enterprise resource planning systems (ERP), and data
warchousing systems. Digital content management systems and knowledge repositories.
Data mining overviews. Multi-dimensional data visualization, OLAP, organizational
dashboards.
v = 14
NAaNTNIILIBUI
Understand basic concepts of business intelligence. Apply computational technique to

address business problems. Use suitable BI tools for different problems.
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Professional Issues in Computer Engineering
) U W \ \r-
Y 1Tanune ; 1ui
<3 a a a i A o o a a
UszimuF s Fnnazasesssunmedrveanunisiinuludsmadniainssy

a J <} @ 1 1 @ @ @ 4
ADUNANDT ﬂﬁzmuaﬂymzmuuﬂﬂa Ulﬁllﬂ NITNAUIAILANA L!ﬁgﬂﬂ‘]ﬂgﬂ'ﬁﬁ@ﬁ’ﬂi



CPE 341

90

' 1 o < o
ITNINYNNA ﬂ'JnJﬂ”lﬂWiJ”IEJGIJ’E)Qé}'J”I%N ﬂ"liL%EJULLagﬂWiuTm’u@ Usziauniedenuay
a 9 1 a Aa vAa < 9 9 1 ~
305350 1N 95501055UE500 uazmIUUa Uszudunguuie ldun nguuned

= % a

{ 4 4 I 1 @ v A a a
NYINVABNNIAADS MISIEUIERSILazANTUaIUAD V]iWﬂﬁuWNﬂ‘Q‘Jﬂlu'l aUANTLUDE

dnsiias m3ldneudiaunes luneiida nazmsinileadoya quamuazanulasade
Uszidunegsne 1dun Taseadeesdns mailunaziia® msusmansweins

Professional and ethical issues related to the work in computer engineering. Personal
attributes including personal development, interpersonal communication skills, employer
expectations, writing and presentation skills. Social and ethical issues including business
ethnics and practices. Laws issues including computer-act laws, sensor and privacy,
intelligence property, copyrights and patents, information protection, health and safety.
Business issues including business organization, finance and account, resource
management.

HAANSMIISeU3

Explain how professional and ethical issues affect the work in computer engineering.

Understand laws related to computer engineering. Identify important attributes in

professional environment.
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Optimization Design and Reliability Engineering
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Introduction to optimization design and reliable system design, mathematical
modeling, optimization models, single-objective and multi-objective optimizations, fault-
tolerant system design and optimization, mathematical programming, evolutionary
metaheuristics.

v = 14
NAaNTNIILIBUI

Understand and develop techniques to solve optimization problems. Be able to work

as a team with acceptable writing and presenting skills.
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CPE 342 ammldsunsuan 3 (3-0-6)

CPE 343

Java Programming Language
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Syntax of Java programming language. Java technology, Object-Oriented
Programming , Abstraction, Encapsulation, Packages, Identifiers, Keywords, Data Type,
Expressions and Flow Control, Arrays, Class design, Inheritance, Polymorphism,
Overloading, Signature, Method, Exception handling, Assertion, Standard Input/ Output,
GUIs, Event Handling, Threads, and Network programming.
v d = b4
NAaNTNIILIBUI

Implement Java program based on given requirements. Understand basic concepts of

Java programming.

M3IATHNAZDINUULITISOUIDNA 3(3-0-6)
Object Oriented Analysis and Design
331090 UNeY : CPE 100
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Object orientation, object-oriented analysis of a real-world domain, object-oriented
system design, object-oriented programming paradigm, object-oriented development of
complex systems. Comparison of popular object-oriented languages.

v = 14
NAaNTNIILIBUI
Understand fundamental theory of object oriented programming. Undetstand how to

represent design with uml. Understand object oriented design guidelinies and design

pattern.
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Software Usability
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Software usability concerning human factors that focus on limitation and capability, in
order to achieve user-friendly interface. Design, test and evaluate the software by using
various techniques including heuristic evaluation and performance measurement.
v = 14
NAaNTNIILIBUI

Explain how human factors contribute to software usability. Design a user-friendly

software interface. Test and evaluate the usability of a given software.

CPE 345 33ULAILANOAIUIA 3(3-0-6)
Automatic Control Systems
IMTsAunou : CPE 315
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Transfer functions, block diagrams and signal flow graphs. Mathematical modeling of
physical systems. Time-domain analysis of control systems, the root-locus technique, the
frequency-domain analysis of control systems. Time and frequency-domain compensations
of control systems. Introduction to state-variable analysis for modern control systems.
v = 14
NAaaNTNIILIBUI
Understand basic concepts of automatic control systems. Design the feedback control
system to improve either stability or time response of the system. Analyze system

characteristics based on given system equations or structure.
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CPE 351 msilszananaaussouzgaazmaluladne s 3(3-0-6)

CPE 361

High Performance Computing and Cloud Technologies
J1sAUNOY : CPE 224
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Fundamental methods by which parallel programs are assembled. Important concepts
for program design including partitioning, mapping, and granularity. Applications to shared
memory and distributed memory systems.

HaaNSMIiSeu3

Understand architecture of the high performance computing systems and virtualized
networked systems. Analyze system efficiency. Design and implement program on the high

performance computing system.

aouNIRasnInG 3(3-0-6)
Computer Graphics
391179AUNOY : MTH 102
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Basic concepts in computer graphics including the techniques for creation, storage,
transformation, translation, rotation, and animation of computer models and images. Line
and polygon drawing algorithms, the basic transformation of translation, scaling and
rotation in two and three dimensional space, windowing and clipping, and parallel and
perspective projection.  Various techniques to achieve visual realism in 3-D computer
graphics.

v = 14
NAaaNTNIILIBUI
understand and be able to apply concepts and techniques of computer graphics

algorithms.
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CPE 371 tamlszavg 3(3-0-6)
Artificial Intelligence
Januneu : CPE 212

Lﬁyeﬂmazﬁwﬁﬁ’ﬂmmmmﬂmmﬂﬂwﬁyimsﬂizmawmmuﬁ’mﬁﬂmfuaﬁ%’
Aumdeagy nuaimadszgadmslFauilygnlszansg mstszutananimsssuna
WUOUAQATINNT TN izuuéﬁ;m%muj wazaun m?mﬁ@ﬁmmizuuéﬁm%@ M3y
Tlsunsuaadl uaz Tilsden

Definition and theoretical aspects of artificial intelligence. Symbolic processing and
conclusion methods. Applications of artificial intelligence to natural language
processing, industrial robots, expert systems, and others. Expert systems development
tools, LISP programming, and PROLOG programming.

HaaNSMIiSeu3

At the end of this class, students should be familiar with the fundamental components
of Artificial Intelligence. In addition, students should be able to design their own intelligent
system and implement of such a system with their own fields of interest. The course plans
to provide students hand-on experience along with theoretical knowledge in which students
can learn a further framework for separating and connecting approach to the research field
of Artificial Intelligence. Students will be encouraged to discuss the very broad range of Al
applications especially in machine learning area. At the end of the course, the course aims
to help students to take the first step toward Al research by introducing advanced Al topics.
1. Understand about fundamental topics of artificial intelligence
2. Study how to develop a small project of Al applications

3. Study and practice basic thinking method of some machine learning techniques

CPE 372 msiszanana,musssuma 3(3-0-6)
Natural Language Processing
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Natural language processing and its application. Structural analysis of natural
languages. Semantic interpretation. Grammar writing for computer to build parsers for
various languages. Review of current natural language processing systems for information
technology.
HAANSMIISeU3
Apply knowledge and skills in natural language processing tasks, - research various
issues in language processing and understanding, - Function and manage in team work, - Be

able to read, write, and communicate efficiently in English.

CPE 373 misilszananaidasya 3(3-0-6)
Speech Processing
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Acoustic content of the speech signal. Spectrographic display to examine the signal
and discover its variable properties. Phones in increasingly larger contexts to co-
articulation. Phonological rules as contextual aid in understanding the spectrographic
display.

v = 14

NAaNENILI8UY

Understand the basic of speech processing. Create simple speech recognition,
synthesis and spoken dialog systems. Customize the existing speech processing systems for

performing specific tasks.
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Human-Computer Interaction
311eAUNeYU: CPE 100
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Human-computer interaction theory and practice. Design and evaluation of usable
interfaces, matching computer systems with the cognitive capabilities of users, and usability
testing. Ubiquitous computing and pervasive graphical user interface for distributed human
communication. A team project on design, development and evaluation of computer based
devices.
v ~ k4
NAanENILI8U
Apply knowledge and skill in human-computer interaction in the design or evaluate of
computer systems, - reserch for new information and concept to use in the design, - Team
working in multidisciplinary and culturally diverse environments, - Be able to read, write

and communicate efficiently in English.
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CPE 375 msilszanananuulfduiusuazmsdssgndlumansuaziail 3(3-0-6)
Interactive Computing and Its Applications in Art and Sciences
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Museum design process and explore the computing applications that enhance
interactivity between digital media technologies and human beings. Learning approach
based on hands-on project and class discussion. Exploration and site visit at various
museums to understand the real world problem and to study how visitors interactively
communicate to information display when walking through the exhibition.
v ¢ =~ k4
NAaNENILI8UY
Understand the knowledge of Interactivity, Physical Computing and Artistic Objects.
Implement the digital technologies in museum/gallery/event/exhibition and know how to

integrate hardware-software co-design system, digital technologies and interactive software

into exhibition or aesthetic design.
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Intelligent Robot Programming
313 UNOY : CPE 100
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Fundamental components of intelligent system for mobile robot programming. Design
of intelligent system and implementation of such a system with a simple mobile robot.
Hands-on experience along with theoretical knowledge in which students can learn a further
framework for separating and connecting approach to the research field of Artificial
Intelligence (AI). Group discussion on a broad range of Al applications especially in soft-
computing area.
v = 14
NAaNTNIILIBUI
At the end of this course, students should be familiar with the fundamental
components of intelligent system for mobile robot programming. In addition, student

should be able to design their own intelligent system and implement of such a system with a

simple mobile robot.

CPE 377 mﬁaammuﬁuﬂuﬂﬂumaﬂﬁﬁ’ﬁ 3(3-0-6)
Practical Robot Design
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Methodology in Robotics research by allowing students to design their own robot
under supervision.

v d = 14
NAaaNTNIILIBUI
1. Real experience in building a workable robot.

2. Understand the process of designing.

3. Work with a special tool called SolidWork 3D CAD software.
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CPE 381 ﬂ:mlaﬁ’uﬂemméﬁ'mga's‘?m%’umsﬁ@msﬁaﬂsmu 3(3-0-6)
Data Security for Multimedia Communications
1A UNPY : CPE 121
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Concepts and goals of various cryptographic techniques for multimedia
communication including symmetrical encryption algorithms, public key encryption
algorithms, one way hash function, message authentication codes, digital signature, speech
security systems, principles of JPEG, MPEG, selective encryption, problems of copyright
violation and protection concepts. Discussion on case studies. Design and implement those
techniques for a practical system through a collaborative problem-based learning focusing
on teamwork and problem-solving skills building. Presentations and discussions of views
about security in the considered systems.

v = 14

NAaNTNIILIYUI
- Explain concepts and goals of various cryptographic techniques to achieve data
security requirements including secrecy, authentication, data integrity and non-repudiation.
- Design and implement cryptography techniques for a practical system.

Analyze cryptographic algorithms, techniques and protocols used in real life applications.
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Computer and Information Security
3119AUNeY : CPE 121
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CPE 391

CPE 392

CPE 393
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Introduction to cryptography. Architecture of computer systems and networks, and
possible attacks. Authentication, authentication protocols and key exchange protocols to
establish a secure service system. Design and analysis of security protocols. Applications of
computer and information security in database, program, internet and wireless network.
Hand-on experience on some network security tools.
v ~ k4
NAanENILI8U
Apply cryptographic protocols to establish a secure service system including database

and program security.

YveniaY 1 1(1-0-2)
Special Topic I
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Topics of current interest in Computer Engineering.

v ~ k4
NAaNTNIILIYUI

Identify importance and trend of the studied subject in computer engineering. Apply

the studied subject in computer engineering applications.

Watohiay 2 2 (2-0-4)
Special Topic II
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Topics of current interest in Computer Engineering.

v = 14
NAaNTNIILIBUI

Identify importance and trend of the studied subject in computer engineering. Apply

the studied subject in computer engineering applications.

Wveniay 3 3 (3-0-6)
Special Topic III
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Topics of current interest in Computer Engineering
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v = 14
NAaNTNIILIYUI
Identify importance and trend of the studied subject in computer engineering. Apply

the studied subject in computer engineering applications.

a a J
CPE 401 Iﬂi\‘i\‘ﬂﬂ?ﬂ?ﬂi’ﬁlﬂ@lﬁ"ﬂ!ﬂﬂi 1 3 (0-6-9)
Computer Engineering Project I
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Students team project under the supervision of faculty members. Design and
development of non-trivial works by students using engineering methodology to solve or
extend upon existing computer engineering and information technologies. Integration of
knowledge from courses in the curriculum. Skills development on problem solving, self-
learning, teamwork, and communications to present the work.
v d ~ 4
AAaNTNIILIEUY
Independently explore, analyze, and evaluate existing knowledge, technologies,
information to come up with an original project idea. Design an original hardware, software
and/or conceptual content (models, algorithms, etc.) based on sound engineering practice.
Distribute tasks as appropriate within a project team.
Create an effective project proposal. Speak clearly and logically to explain the core

ideas and designs of their project.
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Computer Engineering Project I1
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Continuation and the completion of the project initiated in CPE 401 course.
v d = k4
NAaNBNIILIBU)
Implement and evaluate the designed hardware, software and/or conceptual content

(models, algorithms, etc.) based on engineering practice.
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Independently acquire knowledge, information, and skills to complete works. Manage
work to complete deliverables within deadlines
Distribute tasks as appropriate within a project team.
Create an effective project report

Speak clearly and logically to explain the core ideas and major results of their project.

CPE 452 msmizvuvidesdoya 3(3-0-6)
Data Mining
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Concepts of knowledge discovery from database. Association rule, descriptive and
predictive models, classification, statistics, nearest neighbor, clustering, decision tree neural
networks and rule induction. Data warehousing, data preparation, OLAP and information.
Applications of knowledge mining and advanced concepts.

v d ~ k4
NAaNBNIILIBUJ

Understand and develop techniques to solve data mining problems. Be able to work as

a team with acceptable writing and presenting skills.
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Search Engine and Internet Mining
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Basic concepts of information retrieval. Information retrieval system architecture.
Indexing. Ranking. Categorization. Implementation of search engine by using the open-
source software packages. Evaluation of search engine. Internet mining using different

online media such as social network data.
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o d ~ 4
AAANTNIILIEUI
Apply information retrieval techniques to create a search engine. Modify algorithms in

search engine for addressing specific problems.
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Internet of Things
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Foundations, state-of-the-art research, technologies, and standards for Internet of
Things (IoT). Application domains and architectural components of IoT. Business Aspects.
Cyber-physical smart devices and sensor networks. Communication protocols. Cloud
computing layer. Application logic, data analytics, and system implementation.

v d ~ k4

AHAaNTNIILIBUI

Identify IoT architectures, their architectural components, as well as enabling IoT
technologies and standards. Design and implement a small-scale IoT application/system in
a specific domain based on standard engineering practices from off-the-shelf hardware and

open-source software.
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Algorithms and Architecture for Geoinformatics
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Remote sensing image analysis, geographic information systems (GIS), computer-
based mapping, and similar applications. Data structures, programming concepts, and
architectural issues for developing geoinformatics software. Student projects on design and

implementation of GIS software using C, C++ and/or Java.



103
o d ~ 4
AAANTNIILIEUI
Understand and be able to apply concepts and techniques of geospatial computing to

create new geoinformatics systems.

CPE 462 m3iszaawadgyanafdiia 3(3-0-6)

Digital Signal Processing
39AUNeY : CPE 315
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Representation, analysis and design of discrete time signals and systems. Z-
Transforms and the Discrete Fourier Transforms. The Fast Fourier Transform (FFT)
algorithm. Time and frequency domain design techniques for recursive (IIR) and non-
recursive (FIR) systems. Parametric signal modeling, power spectrum estimation, and
applications to speech and image processing.
HAANSMIISeU3

Explain the properties of discrete-time system such as linearity, causality, and

stability. Design and evaluate recursive and non-recursive systems for signal processing and

spectrum estimation.

a [
CPE 463 mﬁﬂsxmawagﬂmwua:mﬁum!ﬁm’fwﬂaummaﬁ 3(3-0-6)
Image Processing and Computer Vision
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Introduction to the concepts of computer vision touching on areas of computer
graphics, image processing, artificial intelligence, biological vision, neural networks,
pattern recognition and robot vision. An introduction to 3 -D computer graphics. Edge
finding, image enhancement, image segmentation, and clustering. Linear, non-linear, and
stochastic optimization methods for solving computer vision problems. Stereo vision, shape
from shading, and other Shape from X algorithms, scene interpretation, object recognition,
and face recognition.
HaAWEMIISeu3
Use image processing technique to enhance digital images. Apply computer vision

techniques to extract data from images.
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Digital Image Processing for Copyright Protection
a U U \ =
Indefunen : i
a d' A ] d' 9 d‘ o v Aa Aa QJ 9 d'

UUIANALUASLIATDIND AN ‘V]GlG]fLW?Jﬁu‘]Jﬁ"lguﬂﬁUlﬂﬂ'liﬂ@\?ﬂuﬁm’ﬁ‘ﬂﬁ Tﬂmuu"lﬂ‘ﬂ
sUnmATia msdlszuanaglnmaiie Imeimsswaay msaduqumslFauuazns
9 = o 21 aa o 9 Y a d' A
U0 HAZNTITNIANYUINING ﬂ?i’l’)@ﬂLLUULLﬁ%ﬂingﬂWGLGb'Q']uLlujﬂﬂllﬁglﬂiﬂﬁ\l@

9 ’ v
mianiudmiuszuuesiuavanszUnmainanldau1desdunieliia na'lnms

2 v

Hoanuavans lasldiugiuuesmsdanmsaniaina

Concepts and tools used to provide a number of copyright protection mechanism,
especially for digital images. Digital image processing, Cryptography, Access & use
control, and Digital watermarking. Design and implement those concepts and tools for a
practical copyright protection system of a digital image. Copyright protection mechanism
based on digital right management.

v d = k4

NAaNBNIILIBU)

Understand techniques of digital image processing, cryptography, access & use
control, and digital watermarking, and be able to design and implement then for for a

practical copyright protection system of a digital image.
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CPE 466

CPE 467

Multimedia Information Retrieval
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Text preprocessing, tokenization, indexing, and retrieval engine. Feature extraction,
feature selection, high dimension indexing, retrieval, relevance feedback.

v d =~ 4
WNAaNBNIILIBU)

Understand basic concepts of multimedia information retrieval.
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Computer Animation
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Three dimensional object modeling and introduction to animation techniques. Rational
and non-rational curve and surface modeling, Bézier and Ball models, polar form approach,
and relationships between curves and surfaces. Basic computer animation techniques,
rendering, lighting, shading, surface characteristics and animation storyboarding.
v d ~ k4
NAaNSNIILIBUJ
understand and be able to apply concepts and techniques of computer animation in

digital media.
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Game Design and Development
TR UNoU: CPE 361
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Theoretical and conceptual understanding of the field of game design, along with
practical exposure to the process of creating a game. Iteration, rapid prototyping, mechanics,
dynamics, flow theory, the nature of fun, game balance, and user interface design.
o d ~ 4
AAANTNIILIBUY
understand and be able to apply concepts and techniques of computer game design and

development.
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Multihop Wireless Networking
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Characteristics, fundamental concepts, and challenges in multihop wireless networks.
Recent research topics in wireless mesh networks, vehicular ad hoc networks, and wireless
sensor networks. Wireless network technologies for multi-hop networking. Hardware and
software platforms. MAC and routing protocols. Modeling and performance evaluation.
Energy-efficient protocols. System design and implementation.

v d ~ b4

NAaNBNIILIBU]

Identify and compare characteristics, applications areas, advantages, design issues,
and current limitations of various types of wireless multi-hop networks. Explain
architectural components, functions, operations, and key protocols and standards of a
wireless multi-hop network. Design and implement a small-scale wireless mesh network
based on engineering practice from off-the-shelf hardware and open-source software.
Evaluate how the performance of a wireless multihop network is affected by various factors

with a simulation tool.
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Special Topic IV
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Topics of current interest in Computer Engineering.
v = 14
NAaNTNIILIBU
Identify importance and trend of the studied subject in computer engineering. Apply

the studied subject in computer engineering applications.



