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WA NANTNUS (DOCTORAL THESIS COURSE)
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DOCTORAL THESIS
a U \ T
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a dy Y Yy o Aw Yo o I a a 4 ao dy £y Y
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This course provides an opportunity for a student to do research under the supervision of his/her advisor.

The research should emphasile the originality and aim toward new and useful results in engineering

sciences.
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HUIAIBIVIAY (ﬂﬁﬂmaﬂ%si‘fuge ADVANCED MATHEMATICS COURSE)

¢
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HIGHER ANALYSIS
a U U \J T
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=) A [ 3 o a a a o a 1 A A A A
NYHHNYINVEEN ITUVAVIIUIUII ‘]J%ﬂuiJLllﬁﬁﬂ“]f undianuuaoiied ﬂi@.lﬂfuﬂ
(] A A 1 a ad 4 a 14 14 an a a
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a J o v = [
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Set theory; real number system; metric spaces; continuous mapping; compact spaces;
connected spaces; complex numbers; normed spaces; Banach spaces; Hilbert spaces; spaces of continuous
functions; Stone-Weierstrass approximation theorem; derivatives of a continuous mapping; primitives and
integrals; partial derivatives; higher derivatives; differential operators; analytic functions and applications;

differential equations; spectral theory.
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01018402  1599AAATINMIANNINATIZT 3 (3-0-6)
SELECTED TOPICS IN MATHEMATICAL ANALYSIS
Jvnienunou : laidl
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The course will cover topics of interest selected by the instructor in the field of mathematical

analysis.
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NUMERICAL OPTIMILATION
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Linear search problems; linear programming; simplex and revised simplex methods;
constrained and unconstrained non-linear problems; local and global convergence; convergence rate and
complexity considerations; typical search techniques; gradient method; Fletcher-Powell method; dynamic

programming.
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First-order triangular elements for plane problems; representation of electromagnetic fields;
triangular elements for scalar Helmholtl equations; finite elements for integral operators; differential
operators in ferromagnetic materials; three-dimensional problems; numerical solution of finite element

equations.

#H3A3¥Uaen (ELECTIVE COURSE)
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ADVANCED TOPICS IN COMMUNICATION SYSTEMS
I sAvuney : 1l
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a & = A4 3 o v 9 A A A D v
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A 3 YA
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The course will cover recent advances and other topics of interest selected by the instructor

in the field of communication systems.

01018501 ﬂqyf]mﬂmmﬁ%uga 3 (3-0-6)
ADVANCED ANTENNA THEORY
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Electrical fields; element antennas and arrays; reflected type antennas; horn; lens and

aperture antennas; earth effects; measurement and design of practical systems.
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SELECTED TOPICS IN INFORMATION THEORY
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The course will cover recent advances and other topics of interest selected by the instructor

in field of information theory.

01018503 MSINSHATIRFARASIHI UM TAIATTUINA 3 (3-0-6)

ALGEBRAIC CODING FOR INFORMATION TRANSMISSION
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Coding; error detection and error correction in communication systems; linear block codes;
cyclic block codes; other random and burst correcting codes; convolutional codes; sequential and Viterbi

codes.
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STATISTICAL COMMUNICATION THEORY
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Bayes decision criteria; minimax tests; Neyman-Pearson tests; receiver operating
characteristics; M-hypothesis and models; Bayes estimation; non-random parameter estimation; Cramer-

Rao inequality; general Gaussian problems.
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DIGITAL COMMUNICATION
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Information in digital forms; statistics of digital signals; frequency analysis of digital signals;
effects of bandwidth limitation; Nyquist's criteria; baseband systems; multilevel signalling;
synchronilation and equalilation.
01018506 (303 ¥uUgIMadumeUNBIdNNIOling 3 (3-0-6)

ADVANCED TOPICS IN QUANTUM ELECTRONICS
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Quantum theory of LASER, LASER system, Josephson tunneling and applications. The
course may include other advances and topics of interest selected by the instructor in the field of quantum

electronics.
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SOLID STATE THEORY
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Dynamics of electrons in solids; energy band structure calculation; E-K diagram; tunneling
and optical transitions; effective mass in non-uniform fields; electron-photon interaction; cooperative

phenomena.

01018508 raeasnassmaduilandlsdnaimn 3 (3-0-6)
SELECTED TOPICS IN SOLID STATE PHYSICS
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The course will cover recent advances and other topics of interest selected by the instructor

in the field of solid state physics.
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SOLID STATE DEVICE PROCESSING
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Various fabrication processes; thermal; CVD; sputtering; diffusion; polysilicon and silicon
epitaxy; ion implantation; vacuum system and scanning electron microscope; design, fabrication and
characterilation of junction devices and field effect devices; various design techniques of SSI, MSI, LSI

and VLSI.
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ADVANCED CIRCUIT DESIGN
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Fundamentals of integrated circuits; passive components; parasitic effects; MOS capacitors;

transistor; spiral inductors; resistors; MOS and bipolar transistors in IC; thermal effects; Widlar circuit;

Gilbert’s gain cell; multipliers; saturating circuits (DTL, TTL, RTL, MTL); nonsaturating circuits(ECL);
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advanced techniques in digital and analog IC design.
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SELECTED TOPICS IN CIRCUITS AND DEVICES
Inverunen : il
PREREQUISITE: NONE
a dy ,&1 A ~ = 9 [ ‘a3 a 4
Iniaseuaguiilomnaulanmeve lasnsanueesuazginisioannyeling

tﬂy a 3 d Y

ierve 3 uduliawernsddaon
The course will cover topics of interest selected by the instructor in the field of electronic

circuits and devices.
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SELECTED TOPICS IN ADVANCED NETWORK ANALYSIS
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The course will cover recent advance and other topics of interest selected by the instructor in

the field of network analysis.
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ADVANCED FILTER DESIGN
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Filter specification and design processes; transfer functions; scaling and reactance
transformations; approximation theory; Chebyshev; least mean square and maximally flat design criteria;

general two-ort reactance networks; ladder and lattice networks; preliminary consideration of active
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filters; sensitivity; feedback; simulated inductance; frequency dependent negative resistance; active

distributed RC networks; switched filters.
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SELECTED TOPICS IN COMPUTER ENGINEERING
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The course will cover topics of interest selected by the instructor in the field of both software

and hardware computer engineering.
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COMPUTER IMAGE PROCESSING
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Image sampling; reconstruction; enhancement; restoration; data extraction and coding; FFT

in processing; remote sensing data analysis; statistical analysis; pattern recognition.
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SELECTED TOPICS IN DIGITAL SIGNAL PROCESSING
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The course will cover topics of interest selected by the instructor in the field of digital signal
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ADVANCED COMPUTER NETWORKS
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Distributed processing; task partitioning; interprocess communication; synchronilation;

reconfiguration; file allocation; analysis and synthesis of models.
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SELECTED TOPICS IN CONTROL ENGINEERING
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The course will cover topics of interest selected by the instructor in the field of control
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SELECTED TOPICS IN SYSTEM ENGINEERING
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The course will cover topics of interest selected by the instructor in the field of system
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COMPUTER-AIDED DESIGN OF MICROWAVE CIRCUITS
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Microwave circuits and computer-aided design; microwave network representation;
characterilation of transmission structures; sensitivity of transmission sources; coaxial line and waveguide
discontinuities; stripline and microstrip discontinuities; lumped elements in microwave circuits; two-
dimensional planar components; models for microwave semiconductor devices; measurement techniques
for modeling; evaluation of circuit performance; sensitivity analysis of microwave circuits; tolerance

analysis; time domain analysis of microwave circuits; matrix solution techniques; optimilation methods.
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TRANSFORM CODING OF IMAGES
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Image data compression; introduction of statistical properties images; orthogonal
transformation for image coding; transform coefficient; quantisation and Bit allocation; practical coding

technique; fast transforms and system implementation.
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WAVEFORM CODING
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Characteristics of speech and image waveforms; sampling; reconstruction of bandlimited
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waveforms; uniform and nonuniform quantilations; PCM and differential PCM codings; run-length

coding; sub-band coding; transmission error effects from sub-band coding.
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SELECTED TOPICS IN NEURAL NETWORKS
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The course will cover topics of interest selected by the instructor in the field of neural

networks.
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SELECTED TOPICS IN FUZZY SET
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The course will cover topics of interest selected by the instructor in the field of fuzzy sets.
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SPECIAL FUNCTIONS
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Gamma and Beta functions; hypergeometric function; generaliled and confluent
hypergeometric function; generation functions; Legendre polynomials; Hermite polynomials; Languerre

polynomials; purecurrence relations; Jocobi polynomails; ultraspherical and Gegenbauer polynomials;

elliptic functions; other polynomial sets.
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OBJECT-ORIENTED DATABASE SYSTEMS
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Study of object-oriented fundamentals; object identity; abstraction; inheritance; semantic
data models and persistent objects; OODBMS concepts and implementation; transaction processing in

OODBMS; object relational databases; object-oriented database applications.
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The course will cover recent advances and other topics of interest selected by the instructor

in the field of electrical power system.
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ADVANCED TOPICS IN ELECTROMECHANICAL ENERGY CONVERSION
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The course will cover recent advances and other topics of interest selected by the instructor

in the field of electromechanical energy conversion.
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ADVANCED TOPICS IN POWER ELECTRONICS AND DRIVES
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The course will cover recent advances and other topics of interest selected by the instructor

in the field of power electronics and drives.
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ADVANCED TOPICS IN ELECTRICAL INSULATING MATERIALS
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The course will cover recent advances and other topics of interest selected by the instructor

in the field of electrical insulating materials.
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Filtering and prediction of random processes; detection of known form signals; random

sequences; radar detection of scintillating targets; estimation of signal parameters; optimal receivers.
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SEMICONDUCTOR PHYSICS
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Transport and trapping phenomena in semiconductors; energy band theory; effective mass;
density of states; equilibrium and nonequilibrium carrier statistics; drift and scattering mechanisms;

tunneling and thermion emissions.

01018533 émﬁ’ﬂaﬁmae’huqﬂnmimiﬁ!eé'hm 3 (3-0-6)
SELECTED TOPICS IN SEMICONDUCTOR DEVICES
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The course will cover recent advances and other topics of interest selected by the instructor

in the field of semiconductor devices.
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ADVANCED ANALOGUE AND MIXED-SIGNAL IC DESIGN
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Design and implementation of high-performance analogue and mixed-signal integrated
circuits and systems. Introduction to VLSI technology and its impact to electronics, examples of digital,
analogue, and mixed-signal circuits and systems, Review of semiconductor devices and modeling, VLSI
design methodologies and fabrication processes, IC design automation, Mixed-signal IC building blocks,
digital-to-analogue converters, analogue-to-digital converters, comparators, operational amplifiers;
analogue circuit design, Digital circuit design; Logic gates, flip-flops; timing circuits, Layout techniques

and considerations for mixed analogue and digital circuits and systems.
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ADVANCED RF MICROELECTRONICS
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Analysis, design and implementation of RF integrated circuits and systems. Architecture and
circuit design issues with respect to monolithic implementation in both modern bipolar and CMOS VLSI
technologies. Introduction to RF wireless technology, Basic concepts in RF design, Modulation,
demodulation, multiple access techniques and wireless standards, Transceiver architectures, Low-noise

amplifiers and mixers, Oscillators and frequency synthesilers, Power amplifiers. Students who take the

course are required to have basic understanding of analog IC design and the theory of signals and systems.
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SELECTED TOPICS IN ARTIFICIAL INTELLIGENCE
Jvnienunou : laidl
PREREQUISITE: NONE
a dy dy v 9 A = Y v a ] Y A
Iniiemiasounguiveniauladgaeulunquilyanilssavgiludiaen
The course will cover topics of interest selected by the instructor in the field of Artificial
Intelligence.
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SELECTED TOPICS IN KNOWLEDGE ENGINEERING
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The course will cover topics of interest selected by the instructor in the field of knowledge

engineering.
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STABILITY THEORY
a U U \J =
Invsaunou : lud
PREREQUISITE: NONE
A A o [ A = a Y o w =
mmﬁm}a YAPNN ﬂmmqmmwawm fgﬂ‘wmmzﬁ:u WOYTNWBAUTUNINY LDYTNIN
4 a 7 = 2 an 2 = <] =
VDI TU-LFDIAN Lﬁﬂﬂ§ﬂ1W"U@\1UlLlﬂ’J1/I ’J‘ﬁmimmamuuaw TIQH;]GU’O\‘IT‘WW’OULETﬂEJiﬂ1WﬂQTIU
4
wazmIlszgna
Equilibrium; stationary points; energy minima; optimal points; asymptotic stability; Routh-

Hurwitl and Nyguist stability; Liapunov method; Popov’s theorem; Robust Stability and applications.
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FUNCTIONAL ELECTRONICS
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Dynamic characteristic of practical amplifier; frequency response and stability; slew-rate
limit and full-power bandwidth; logarithmic amplifiers; phase compensation of log amplifiers;

temperature effects in log amplifiers; multipliers; dividers; multifunction converters; square rooters;

power series and function generators.
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ADVANCED SIGNALS AND SYSTEMS
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Approximation of analog signals; sampling theorems; maximum system response under
constraints; analytic properties of Laplace transforms; complex inversion factorilation; windows;

extrapolation; maximum entropy; two-dimensional and Hankel transforms; diffraction; fourier optics;

ambiguity functions and pulse compression; and spectral estimation.
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ADVANCED ELECTRONIC CIRCUITRY
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Basic semiconductor physics; small signal; low-frequency models of bipolar junction
transistors and biasing; physics of models and biasing for field-effect transistors; general treatment of
nonlinear controlled sources; high-frequency models; single and multi-stage broadband small-signal

amplifiers; operational amplifiers; discrete and analog integrated circuits.
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FUZZY CONTROL
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Fuzzy sets; fuzzy controllers; fuzzy relational equations; design aspects of fuzzy controllers;
theoretical developments in construction of fuzzy controllers; identification of fuzzy models; prediction

and control in fuzzy models.
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PID CONTROLLER, THEORY, DESIGN AND TUNING
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Process models; static models and dynamic models; step response method; method of

moments; parameter estimation; approximate model; PID control; modification of PID algorithm;

integrator windup; digital implementation; commercial controllers; controller design; new tuning methods;

automatic tuning.
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MODERN CONTROL SYSTEM DESIGN METHOD
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Applications of state space design methods; linear regulator problem and applications for
tracking; stabililation and disturbance elimination; self-tuning regulators; state estimators; the second
method of Liapunov and applications in control systems design; applications of modern frequency domain

methods in control.
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LINEAR SYSTEMS
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Basic system concepts; equations describing continuous and discrete-time linear systems;
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time domain analysis; state variables; transition matrix; impulse response; transform methods; time

variable systems; controllability; observability; and stability.
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NONLINEAR AND SAMPLED-DATA CONTROL SYSTEMS
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Introduction to nonlinear systems; phase plane analysis; nonlinearities; linearilation; limit

cycles and averaging; stability techniques; describing function; Lyapunov functions; Popov locus and

circle criterion; analysis and design of sampled data systems by 1-transforms and state variable methods.

01018547  IBMIWIAUHIZNFAVDITZUY 3 (3-0-6)
SYSTEM OPTIMIZATION METHOD
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Formulation of system optimilation problems; elements of functional analysis applied to
system optimilation; local and global system optimilation with and without constraints; variational

methods; calculus of variations; and linear; nonlinear and dynamic programming iterative methods;

examples and applications.
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H,, FREQUENCY DOMAIN METHODS IN CONTROL
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This course will cover systems and operators; stabililability of stabililing controllers; Hy,

weighted sensitivity; minimilation for rational plants; H, controller and Hy, controller design.
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ADAPTIVE CONTROL
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Controllable and observable system models (ARMA models); parameter estimation (least

squares; projection algorithm; lattice filters); one and multi-step ahead prediction control; minimum

variance; pole placement; LQG control; model reference adaptive control.
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STOCHASTIC CONTROL
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Introduction to stochastic control; stochastic processes; covariance and spectral density;
stochastic state models; spectral factorilation of continuous or discrete time processes; parametric

optimilation; introduction to prediction and filtering theory; Wiener and Kalman filters.
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ADVANCED SYSTEM THEORY
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System modeling; connection among various kinds of systems; system transformation and
realilation; mode reduction and validation; applications.
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APPLIED NONLINEAR CONTROL
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This course aims at nonlinear system modeling and simulation; stability analysis; adaptive

and robust control; and control system design for mechatronic system.
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SELECTED TOPIC IN ELECTRONIC CIRCUITS
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The course will cover topics of interest selected by the instructors in the field of electronic

circuits.

L}
a ¥ oA a a a 4
’Jﬁ.ﬂ.(’Jﬁ]ﬂﬁﬁll?ﬂﬁﬁiﬂ‘]&lf]llmcﬂﬁ) ﬁW‘UT]"lﬂ’Jﬂ'Jﬂﬁﬁlﬂw%}\h AUSIAINTIUAITAT T



122

01018554 nyvudraesvesmsuaaazmstszainanaduanaduszuuasinees 3 (3-0-6)

MODELS OF TRANSDUCTION AND SIGNAL PROCESSING IN SENSORY

SYSTEMS
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General organilation of sensory systems; receptor mechanisms; receptor and neural models;
statistics of neural spike trains; peripheral signal processing in sensory systems with emphasis on vision
and audition; introduction to signal processing in the central nervous system; applications to development

of sensory prostheses.
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MULTI VARIABLE PROCESS CONTROL
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Multivariable process control; process interaction; relative gain; relative disturbance gain;
relative gain analysis and selection of control loops; design of noninteracting control loop; decoupling

control.
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This course will cover topics of research and of recent interest in advanced control theory
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selected and discussed by both the lecturer and doctoral degree students.
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This course will cover topics of research and of recent interest in Fuzzy control selected and

discussed by both the lecturer and doctoral degree students.
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This course will cover topics of research and of recent interest in Hy, controller selected and

discussed by both the lecturer and doctoral degree students.
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This course will cover topics of research and of recent interest in electronic controller

selected and discussed by both the lecturer and doctoral degree students.
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Differential geometric approaches for control of nonlinear systems and applications to robot
manipulators; introduction to Lie algebra and Lie bracket; multivariable inverses for nonlinear systems;
external feedback linearilation; lero dynamics; application of nonlinear control to robotics ; inverse

dynamics; feed forward control; PD and PID controllers; variable-structure control; adaptive control

techniques (STR and MRAC); force control.
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The course will cover recent advances and other topics of interest selected by the instructor

in field of microwave circuits.
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The course will cover recent advances and other topics of interest selected by the instructor

in field of satellite communication.
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The course will cover recent advances and other topics of interest selected by the instructor

in field of software engineering.
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The course will cover recent advances and other topics of interest selected by the instructor

in field of operating systems.
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The course will cover recent advances and other topics of interest selected by the instructor

in field of database management systems.
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This is the first in the series of required courses which must be taken consecutively by every
doctoral candidate. The purpose of this course is to develop student’s ability in reading and understanding
technical papers, and in researching and presenting the result to the audience in a seminar. The students
must also attend seminars given by distinguished scholars which are arranged by the Faculty of

Engineering or School of Graduate Studies. From such seminars, the students can learn about the works of

other scholars, gain a broader view point and develop self-confidence in presentation of one's work.
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