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Numerical Analysis and Modeling
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Modeling and simulation; numerical methods and mathematical software; numerical linear

algebra; nonlinear equations; optimization; interpolation and approximation; numerical differentiation and

integration; numerical solution of differential equations; random numbers and simulation
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Research Methodologiy for Electrical Engineering
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Methodology process; techniques for research design; statistics for research; academic

writing; and presentation of research results
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Seminar in Electrical Engineering 1
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Research in electrical engineering; literature review; discussion and criticism on academic
articles; synthesis and conclusion ; academic writing; presentation and discussion on topics of interest in

electrical engineering
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Seminar in Electrical Engineering 2
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Research for topic of interest for thesis; literature review; writing of thesis proposal;

and presentation of thesis proposal
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Computer Analysis in Power Systems
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Structure of power system; load flow in power system; short circuit analysis economic

dispatch of power system; and problem solving in power system using computer programs
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Power System Planning
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Load forecasting; power system reliability calculation; power system probabilistic
production simulation; transmission system expansion planning; generation planning; and network

planning
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Reliability Assessment of Power Systems
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Probability theory; network modeling and evaluation of simple systems; network modeling
and evaluation of complex systems; generation system adequacy assessment; composite system adequacy

evaluation; and distribution system adequacy assessment
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Power System Dynamic and Stability
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Power system stability; model of power system; transient stability analysis; small signal
stability analysis; methods of improvement power system stabilizers; sub-synchronous resonance;

voltage stability static and dynamic analysis
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Advanced Electrical Machines
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Conventional and converter supplies for electrical machines; electrical distribution to core
magnatic and constructional irons for electrical machines; laminate effects of pole pitches; scaling laws for
mechanical properties; leakage resistance primary and secondary parts of ac machines; cage rotors;

air gap lengths two-pole abnormally; and short circuit secondary winding
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Advanced Power Electronics
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Power semiconductor technology; development of low and high power converters;
new PWM techniques; active and passive filter circuits, computer model and simulation of power

electronics system; power electronics system in commercial applications; power electronics design and

protection; optimization the utility interface with power electronics system and advanced motor drives
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Insulation Coordination
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Insulation strength specification; insulation strength characteristics; over-voltage; lightning

flash; shielding of transmission lines; shielding of substations, traveling waves; back flash; arresters;

lightning insulation coordination of the station; induced over-voltage; and line insulation design
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Advanced Power System Protection
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Power system protection; operating principles and characteristics of relays; type of relays

protection; transmission line and feeder protections; electrical machinery protection; bus bar protection

and transformer protection
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Power Quality
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Meaning of power quality; voltage control; harmonics in power system; power quality

measurement and evaluation; effective improvement of power quality; balance and imbalance load;

reactive power compensation; filter design technique; condition and selection of filter
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Selected Topics in Electrical Power Engineering
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Select topics of interest in the field of electrical power engineering
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Distributed Control System
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Development of instrumentation technology; components and sensor/transducers for
pressure; temperature; humidity flow; etc; feedback control systems; plant management; maintenance
scheduling; configurations of Distributed Control System (DCS); interface units; control stations; data

communication systems and data bus; redundancy systems and applications
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Industrial Transducers
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Special solid state devices; temperature sensing devices; photo sensing devices; sensing of
delay actions; inductive and capacitive sensors; selection and implementation of the right sensors and
control; network of sensors for manufacturing control; roles of sensor and control technology in computer

integrated technology; and advanced sensor technology in manufacturing applications
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Computer Vision
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Perspective-projective transforms; stereo visions; image plane-image plane (geometric)
transformations; early processing fundamentals; fundamentals-transform and samplings; processing
fundamentals-enhancements; restoration and conversion; image motion modeling; detection; interpretation

and understanding; and image analysis
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Discrete Signal Processing
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Discrete linear systems; discrete signals; linear difference equations; Laplace transform of
discrete signals; Z-transform and is inverse; pulse transfer functions; mapping from S-plane to Z-plane;

stability and minimum phases; physical reliability of H(z); recursive digital filter design; pulse invariant

techniques; bilinear Z-transform; and square magnitude techniques
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Computer Graphics
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Mathematical elements in 2-D computer graphics; viewport planning of 2-D graphics;
mathematical elements in 3-D computer graphics; viewing in three dimensions; perspective depth;
viewport planning for 3-D graphics; screen display of  3-D graphics; hidden line and surface removals;
visibility of single convex object; visibility of several objects; masking technique; image space algorithms;

shading model; applying shading model; and special effects
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Non Destructive Measurement and Testing
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Theory and application of inspection procedures; application of non-destructive testing of

materials for quality control and maintenance; infrared thermography; ultrasonic testing; infrared

spectroscopy; eddy current testing; magnetic particle testing; non contact instrument calibration; and

precision measurements
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Sensor Network and Data Fusion
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Sensors and data; use of multiple sensors; fusion applications; data fusion model;

architectural of sensor; estimation kalman filtering; decision level of fusion; knowledge based approaches;

design of optimal sensor systems; and implementing data fusion system

44-115-108  3AINTTURUEUA 3(3-0-6)
Robotic Engineering
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Industrial robot; positioning identification and robotic arm movement; speed and statistic
theory of Jacobean; dynamic of robotic arm; linear control of robotic arm; application industrial robotic
arm in modern manufacturing technology; identification and classification of industrial robot; movement

analysis; control; and sensor of robot; artificial intelligent; mechanical design; and application robot for

manufacturing industry
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Selected Topics in Control System and Instrumentation Engineering
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Select topics of interest in the field of control system and instrumentation engineering
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Advanced Digital Signal Processing
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Discrete-time signals and systems; efficient algorithms for filter design IIR and FIR;

spectrum estimations; multirate digital signal processing wavelets; multi-dimensional digital signal

processing; adaptive digital signal processing and neural networks

44-116-102  avupimian lWihuazmsnszaianau 3(3-0-6)

Electromagnetic Field and Wave Propagation
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Maxwell’s equations; wave equation and plane waves; nature of wave propagation;
induced fields in the conduction ground due to surface waves; propagation of waves through the sky;

wave propagation through some natural obstacles; and propagation of waves frequencies

44-116-103 TIE]‘HE]!!ﬁ$ﬂ1§®®ﬂ!mﬂﬁ1ﬂﬂ1ﬂ1ﬁ 3(3-0-6)

Antenna Theory and Design
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Antenna parameters; principle of antenna radiation. linear wire antennas; loop antennas;
arrays of wire antenna; broadband dipole antennas; traveling wave antennas; frequency independent
antennas; horn antennas; slot antennas; reflector and lens antennas; antenna synthesis and antenna

measurement techniques
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Intelligent Systems
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Model of a neuron; architecture network; learning processes; multilayer perception;
radial-basis function network; kohonen network; simple genetic algorithm; genetic operators;
multi-objective optimization using a genetic algorithm; fuzzy sets and systems; mamdani fuzzy model;

and takagi-sugeno fuzzy model
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Advanced Electromagnetics Engineering
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Electromagnetic theory; wave equation; potential theory; boundary conditions; rectangular;
cylindrical and spherical wave functions; conducting and dielectric guiding structures; scattering and

radiation; and introduction to numerical techniques
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Artificial Neural Networks
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Recognition and learning of human brain; artificial neural network supervised and
unsupervised learning neural network; neural network architectures; single and multi-layer perceptron of

neural network; training algorithms? neural networks design; and applications of artificial neural network
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Mobile and Wireless Networking
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Design and implementation of protocols; application of mobile and wireless network

system; channel; data access control; and problem of wireless network system
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Microwave Circuit and System Design

ﬂqyf]mﬁﬁw‘i’aﬁﬂﬂﬂmw"lmm' BJT, MESFET, MOSFET, Gunn t1ag laToa luTas
1 9 m3tszgnalFlunsveedyana 299500aFaan 2995UQIAA LAY IITHANTYIY N0
ﬂﬁf]f)ﬂLL‘U‘Uix‘U‘UlliJIﬂﬁL’JW L!ﬁ%ﬂﬁ@@ﬂl!‘ﬂ‘ﬂﬂﬁlélﬂ'fﬂuﬁvﬂvliﬂﬂilﬁw

Theory of microwave semiconductors; BJT; MESFET; MOSFET; Gunn and other
microwave diodes; applications in microwave amplifier; oscillator; modulator and mixer circuits;

microwave system design considerations; and microwave link design
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Selected Topics in Electronics and Telecommunications Engineering
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Select topics of interest in the filed of electronic and telecommunications
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Research investigation to acquire knowledge in electrical engineering using electrical

engineering technology; and thesis writing for academic publication
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Thesis
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Research investigation to acquire knowledge in electrical engineering using electrical

engineering technology; and thesis writing for academic publication
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