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ENEL 607 – Research Seminar Q(1-1/2S-0)
Catalogue# 2396
Instructor:  Dr. M. Okoniewski
Lecture (L01):
Wednesdays ; 1230 – 1345 hour ; ENE 239

Reports of studies of the literature of current research.  This course is compulsory for all full-time MSc & PhD graduate students only.

This course carries no letter grade and will not be included in the calculation of the grade point average.


ENEL 619.02 – Advanced Magnetic Resonance Imaging    H(3-1)
Catalogue# 1205

Instructor:  Dr. R. Frayne

Lecture (L01):  Mondays ; 1500 – 1800 hours ; HSC G821

Lab       (B01):  TBA

This course will provide an introduction to applications of nuclear magnetic resonance (NMR) in modern medicine. The course will first briefly describe the phenomena of NMR and then concentrate on the application of the NMR phenomena to the field of medical imaging known as magnetic resonance (MR). The course will cover basic NMR physics, the image science theory needed to understand MR imaging, the physical principles of excitation and signal detection, and selected clinical and research applications of MR imaging in medicine. Course is aimed at graduate students with sufficient technical background in signal processing and complex variables. MR will be taught from a systems/signal processing perspective. Special topic material will be presented by local experts. No knowledge of NMR physics is assumed. Background in either engineering or physics would be appropriate. The course could be taken by appropriately prepared 4th-year undergraduates (with permission of instructor).


ENEL 619.03 – Advanced Medical Imaging Processing   H(3-1) 
Catalogue# 1677

Instructor:  Dr. R. Mitchell

Lecture (L01):  Wednesdays  ; 0900 – 1200 hours ; HSC G815

Lab       (B01):  TBA

Medical imagining is a critical and rapidly expanding field of bioinformatics.  Over the past decade research into the processing and analysis of medical image data has begun to flourish.  As imaging techniques become more sophisticated and the data volume grows new methods are needed to extract and display information from medical images.  

This course focuses on state-of-art medical image processing techniques – algorithms under development to aid the diagnosis, monitoring and treatment of patients in the Calgary Health Region.  It is not an introduction to digital-signal or general image processing.  We expect its content to change from year to year as new advances in the field occur.  Students should expect to make significant contributions to research projects underway within the Departments of Diagnostic Radiology and Clinical Neurosciences at the University of Calgary.  Fifty percent of the course marks will be based on a major term-long team-based research software project.  (with permission of instructor)

 ENEL 619.23 – Theory and Practice for Advanced DSP Processor Architectures H(3-1)  

Instructor:  Dr. M.R. Smith
Catalogue# 3535





Lecture (L01):  Mondays,Wednesdays & Fridays ; ICT 305 ; 0900–1000 hrs  

                             (may be changed after discussion)

Lab       (B01): TBA
Review of architecture and application of single instruction single data (SISD) processors; Capability of single instruction multiple data (SIMD) and variable length instruction word (VLIW) processors; Developing high speed algorithms using a combination of custom high level (“C/C++”) and low level (assembly code) routines with examples taken from areas such as Audio processing, image and video processing and teleommunication; Real time issues including code timing and reliability, background DMA activity, code maintainability; Developing a personal software process appropriate for embedded system development; Students will be expected to demonstrate their knowledge through a mini project.

Prerequisites:  ENCM 597 or equivalent experience with the theory of digital signal processing, e.g.FFT transforms, FIR and IIR filter development. ENCM515 or equivalent experience with assembly language programming on processors capable of issuing multiple instructions within a single clock cycle.  
Note:  This course will be taught using Analog Devices SHARC (ADSP-21XXX), Blackfin (ADSP-BF5XX) and TigerSHARC (ADSP-TS1XX) evaluation boards – see the ECE-ADI-Project website for more details (http://www.enel.ucalgary.ca/People/Smith/ECE/ADI-Project/Index/).

This course enrolment has been limited to 1, which means that all students must directly contact the instructor to receive permission to enrol. 


ENEL 619.25 – Intelligent Control H(3-1)
Catalogue# 4691

Instructor:  Dr. C. Macnab

Lecture (L01): Tuesdays & Thursdays ; 1430 – 1545 hours ; Place: TBA

The objective is to apply knowledge of nonlinear systems analysis to intelligent control techniques.  Techniques include sliding-mode control, nonlinear observers, fuzzy systems, neural networks, genetic

algorithms, and control of chaotic systems.  Emphasis will be on guaranteed stability.  Examples and case studies from robotic control are presented.


ENEL 619.26 – Integrated CMOS Sensors H(3-1)
Catalogue# 4761

Instructor:  Dr. O. Yadid-Pecht

Lecture (L01):  Tuesdays & Thursdays ; 1030 – 1145 hour ; Place: TBA

Lab       (B01):  TBA
This course covers the different aspects of integrated sensors design.  The main topics of the course include: Fundamentals of Silicon-Based Photo-transduction, CMOS Active Pixel Sensor (APS) MTF Modeling, Photoresponse Analysis and Pixel Shape  Optimization for CMOS APS, APS Design – from pixels to systems.


ENEL 619.27 – Coding Techniques for Digital Communications  H(3-1)
Catalogue# 4763

Instructor:  Dr. P.L. Kafle

Leccture (L01):  Mondays & Wednesdays ; 1630 – 1745 hours ; Place: TBA

This course provides a comprehensive treatment of theory and applications of coding techniques for modern digital communication systems. The course begins with a review of source and channel coding concepts from information theory. Then the various block codes and convolutional codes will be covered with details on their code construction, decoding algorithms and performance analysis. Bandwidth efficient trellis coded modulation and its applications will be discussed. Then, the advanced coding topics such as turbo codes, serial concatenated codes and turbo coded modulation will be considered. Application of these coding techniques to OFDM, CDMA and MIMO wireless systems will be discussed. Space-time block and trellis coding, and space-time layering concepts for multiple antenna wireless systems will be introduced. Source coding techniques for data compression will be briefly treated with examples.

ENEL 619.49 – Fiber Optics System Studies H(3-1) 
Catalogue# 3922

Instructor: Dr.  B. Davies

Lecture (L01):  Tuesdays & Thursdays ;  1600  – 1715 hours ; ENA 235

Review of optical components: lasers, single mode fiber, receivers, noise, digital and analog fiber links, coherent and direct detection systems, SONET overview, chromatic dispersion effects such as pulse dispersion, PM-IM distortion, fiber and device nonlinearities and their effects on a communication system, second and third order harmonic distortion in subcarrier multiplexed optical links, polarization issues, Modal birefringence and Polarization Mode Dispersion, The electro-optic effect, waveguide, waveguide phase modulators, Mach Zehnder modulator, electro-absorption devices, microwave-optical links, radio on fiber: linear and non-linear systems, practical system studies focusing on SONET 

 and CATV systems.

ENEL 619.60 – Digital Video Processing H(3-1)

Catalogue# 1591

Instructor:   Dr. W. Badawy

Lecture (L01):  Tuesdays ; 1730 – 2030 hours ; ICT 446

This course introduces the fundamentals of digital video representation, filtering and compression, including popular algorithms for 2-D and 3-D motion estimation, object tracking, frame rate conversion, delinterlacing, image enhancement, and the emerging international standards for image and video compression, with such applications as digital TV, web-based multimedia, videoconferencing, videophone and mobile image communications.


ENEL 619.65 - Parallel Computing H(3-1)  

Catalogue# 1514

Instructor:  Dr. J. Leon

Lecture (L01):  Mondays & Wednesdays ; 1900  –  2015 hours 

Taxonomy of parallel computers, topology of interconnection networks.  The course will examine parallel computing on shared memory architectures including, examining factors such as cache coherence, false sharing etc.  It will also cover the basic principles of message passing computing and introduce PVM the student to PVM and MPI.

Prerequisite: ENEL 369 (Introduction to Computer Architecture).

ENEL 619.82 – Advanced Topics in VLSI and SOC H(3-1) 

Catalogue# 1419

Instructor: Dr. W. Badawy
Lecture (L01): Fridays ; 0900 – 1200 hours ; ICT 446

This is a directed reading course that will be cover advanced topics but not limited to the following areas:  Timing and power models; Issues in BIST for SOC; System and Circuit Optimization for SOC applications using compiler techniques; System-on-a-chip design methodology; Topics in Architectural low-power techniques; Design methodology for embedded architectures; Advanced architectures for image/video/speech/audio/internet/wireless applications; Topics in algorithm/architecture design under timing and throughput constraints.


ENEL 619.87 – Selected Topics in Cryptography and Number Theory with Applications H(3-1) Instructor:  Drs. G. Jullien/V. Dimitrov 

Catalogue # 1658

Lecture (L01): Mondays ; 0900 – 1115 hours ; ICT 446

Lab (B01):  TBA
Basic facts about abstract algebra, finite rings, fields.  Elementary number theory preliminaries, modular arithmetic, basic properties of the prime numbers.  Extensions of finite fields and rings, polynomial interpretation.  Fundamentals theorem of arithmetic, basic properties of the prime numbers.  Extensions of finite fields and rings, polynomial interpretation.  Fundamentals of cryptography, the concept of one-way functions.  Diffie-Hellman protocol, discrete logarithms.  RSA cryptosystem.  Residue Number Systems, QRNS, MRRNS, Montgomery multiplication.  Elliptic curve cryptosystems.  Miscellaneous issue oriented towards cryptography; non-standard number representations.


ENEL 619.88 – Arithmetic Techniques for DSP Applications (H 3-1) 
Catalogue# 2390

Instructor:  Drs. G. Jullien/V. Dimitrov
Lecture (L01):  Wednesdays ; 0900 – 1115 hours ; ICT 446

Lab (B01): TBA
Number representations, binary, signed-digit representations, redundancy vs unique representation.  Basic arithmetic algorithms for binary number representation.  The use of redundancy in implementing basic arithmetic algorithms, on-line arithmetic.  DSP fixed-point CSD fixed-coefficients; implementation; distributed arithmetic, systolic arrays.  Floating-point computer arithmetic.  RNS Implementations; the use of modular arithmetic in DSP problems; Number-Theoretic Transforms.  Implementation of PRNS, MRRNS and fault tolerances.  Introduction to the theory and applications of the double-based number system.


ENEL 623 – Biomedical Instrumentation  H(3-2)


Catalogue# 4167

Instructor:  Dr. M. Mintchev

Lecture (L01):  Mondays, Wednesdays, Fridays  ;  1100 – 1150  ; ENA 301
Lab (B01/02):  Mondays  ;  1300 – 1700 hours  in  ENA06

Instruction to biomedical instrumentation.  The four elements of an electronic monitoring system.  Errors and error handling.  Instrument modelling.  Sensors:  Basic Concepts.  Conversion of different processes into voltages or currents.  Introduction to biomedical amplifiers.  Ideal op amp.  The concept of patient protection.  Differential and instrumentation amplifiers.  Non-I dealities in biomedical amplifiers.  Noise and noise sources.  Error analysis.  Offsets and offset compensation.  Power supplies for instrumentation circuits.  Frequency characteristics of biomedical amplifiers.  Frequency conditioning circuits.  Active filters.  Isolation amplifiers and details on patient protection.  Analog-to-Digital conversion.  Basic principles and conversion errors.  Nyquist theorem of discretization and antialiasing requirements.  Multichannel data acquisition.  Real-time requirements.  Real-time digital conditioning of monitored biomedical signals.  The concept of closed-loop real-time control of biomedical systems.


ENEL 625 – Detection and Estimation Theory  H(3-1)


Catalogue# 2213

Instructor:  Dr. A.B. Sesay

Lecture (L01):  Wednesdays ; 0900 – 1200 hours ; ICT 352

Detection and estimation theory as it is applied in communication systems, as well as measurement system in radar, biomedical engineering, geomatics etc.  The specific topics covered are: Sufficient statistics, Hypothesis testing, Neyman-Person Detectors, Bayesian Detectors, Minimum Variance Unbiased Estimators, Maximum Likelihood Estimators, Cramer-Rao Lower Bounds, Bayesian Estimators, Minimum Mean Squared Error Estimators, Least Squares Estimators, Linear Prediction.  Applications in communications and measurement systems.  An emphasis will be put upon modern methods in detection and estimation, in particular subspace methods.


ENEL 627 – Antennas H(3-1)



Catalogue# 1781

Instructor:  Dr. M. Okoniewski
Lecture (L01):  Tuesdays & Thursdays ; 0930 – 1045  hours ; ICT 352

Foundations of theory and practice of modern antennas.  Topics covered will include: theoretical background, antenna paramaters, simple radiators, antenna array theory, wire antennas, broadband antennas, microstrip antennas, aperture radiators, base station antennas, antennas for mobile communications, antenna measurements.


ENEL 629 – Advance Logic Design of Electronic & Nanoelectronic Devices H(3-0) Catalogue# 1970

Instructor:  Dr. S. Yanushkevich

Lecture (L01):  Tuesdays & Thursdays ; 1300 – 1415 hours ; ICT 352
The topics covered are: two-level and multi-level logic synthesis; flexibility in logic design; multiple-valued logic for advanced technology; multi-level minimization; Binary Decision Diagrams, Word-level Decision Diagrams, sequential and combinational equivalence checking; technology mapping; technology-based transformations; logic synthesis for low power, optimizations of synchronous and asynchronous circuits, logical and physical design from a flow perspective; challenges of design of nanoelectronic devices.  Students will be expected to collaborate on the logic design software systems SIS (available from department Linux server), CUDD, ESPRESSO. The practical problems will be assigned and tested on benchmark circuits. 
Pre-requisites for the students to register in the course:  Students are expected to have a background in digital logic design, discrete mathematics, and computational algorithms at undergraduate level, for instance:

Computer Organization or equivalent (or Permission from the instructor)
Digital Systems Design or equivalent (or Permission from the instructor)
C/C++ programming skill and Unix/Linux environment skill are assumed.


ENEL 631 – System Identification and Parameter Estimation  H(3-1)
Catalogue# 2013

Instructor:  Dr. D. Westwick

Lecture (L01):  Tuesdays & Thursdays ; 0930 – 1045 hours ; ICT 446

Lab       (B01):  TBA

Parametric models of linear time-invariant systems.  System and noise models.  Estimation of model parameters.  Structure and order selection.  Model validation.  Convergence and sensitivity analysis.  Experiment design.  MIMO systems.  Subspace methods.  Introduction to nonlinear and/or time-varying systems.


ENEL 671 – Adaptive Signal Processing H(3-1)  


Catalogue# 2038

Instructor:  Dr. A.B. Sesay

Lecture (L01):  Tuesdays & Thursdays ; 1100 –  1215 hours

Lab      (B01):  TBA

Fundamentals: Performance objectives, optimal filtering and estimation, the Wiener solution, orthogonality principal.  Adaptation algorithms,  MSE performance surface, gradient search methods, the Widro-Holf LMS algorithm, convergence speed and misadjustment.  Advanced techniques:  recursive least-squares algorithms, gradient and least-squares lattice filter, frequency domain algorithms, adaptive pole-zero filters.  Applications: system identification, channel equalization, echo cancellation, linear prediction, noise cancellation, speech.


ENEL 677 – Advanced Data Communications H(3-1)


Catalogue# 3092

Instructor:  Dr. J. Nielsen

Lecture (L91):  Mondays & Wednesdays ; 1800 – 1850 hours; ENC  33

Efficient signalling with coded waveforms.  Linear block codes.  Convolutional codes.  Trellis coded modulation and Ungerbeck codes.  Digital signalling over a bandwidth constrained linear filter channel.  Signal design for bandlimited channels.  Linear equalization.  Decision feedback equalization.  Maximum likelihood sequence estimation for ISI corrupted signals.  Digital signalling over fading multipath channels.  Binary signalling over a frequency nonselective slowly fading channel.  Diversity techniques for fading multipath channels.  Spread spectrum signals for digital communications.  Direct sequence and frequency hopped spread spectrum signals.

ENEL 697 – Digital Image Processing H (3-1) 
Catalogue# 2020

Instructor: Dr. R.  Rangayyan

Lecture (L01):  Mondays and Wednesdays ; 1600 – 1715 hours ; ENC 33

Image formation and visual perceptual processing.  Digital image representation.  Two-dimensional Fourier transform analysis.  Image enhancement and restoration.  Image reconstruction from projections.  Image coding for data compression and transmission.  Introduction to image understanding and computer vision.

ENEL 699 – Multidimensional Signal Processing  H(3-1) 
Catalogue# 4464
Instructor:  Dr. L.T. Bruton

Lecture (L01):  Tuesdays & Thursays ; 9:30 – 11:00 hours ; ICT 305

Lab       (B01):  TBA

Characterization of multidimensional (MD) signals, the MD Laplace, Fourier and Z transforms.  Practical analog and digital signals and their MD energy density spectra.  Aliasing, convolution, boundary conditions, causality, and stability in MD.  Characterization of linear shift-invariant systems using MD transform transfer functions.  State variable representations of MD systems.  Elementary decompositions of MD transfer functions and bounded-input bounded-output stability.  Design and implementation of MD digital filters.  Applications of MD signal processing in engineering systems.  Two and three-dimensional digital signal processing in seismic, sonar, imaging and broadcast television.


SENG 609.17 – Software Engineering Standards and Models (Q 3-0)
Catalogue# 1459

Instructor: Dr. Y. Wang

Lecture (L01): Wednesdays ; 1730 – 2030 hours ; ICT 516

Empirical software engineering: Roles, Processes, Best practices, Experience epository, Benchmarks, Standardization.  Formal description and algorithms of current software engineering standards and models:  The capability maturity model (CMM), The ISO software life-cycle process assessment standard (ISO 15504), and The unified software engineering process reference model (SEPRM).  Case studies.  Trends and future development in software engineering standardization.

Prerequisite:  SENG 621


SENG 609.23 – Object Oriented Analysis and Design (Q 3-0)

Catalogue# 3264
Instructor:  Dr. B. Far
Lecture (L01):   Mondays ; 1730 – 2030 hours ; ICT 518

Lab      (B01):   TBA

In this course, the students will learn how to produce detailed object models and designs from system requirements; use the modeling concepts provided by UML; identify use cases and expand into full behavioral designs; expand the analysis into a design ready for implementation and construct designs that are reliable.  The course begins with an overview of the object oriented analysis and design.  The topics are presented 1) Introduction and Overview; 2) Producing Requirements Models; 3) Establishing the Object Model; 4) `Generating the Behavioral Model; 5) Object-Oriented Design.


SENG 689 – Discipline Software Engineering Development Part 1 H(3-1)

Instructor:  Dr. M.R. Smith

This course is not offered for W04 but will  be scheduled for W05.

The effect of current industrial software practices.  A comparison of the Software Engineering Institute (SEI) Capability Maturity Model (CMM) for firms and Humphrey’s Personal Software Process (PSP) for individuals.  Advantages of having a defined software process.  Development of a consistent basis for measuring progress, size measurement, recording procedures and the advantages of personal coding standards.  Use of the process improvement proposal (PIP) to record process problems, experiences and improvement suggestions.  Size and resource estimation, task and schedule planning.  Developing a customized review process.  Introduction to CAD tools for software process management.  Introduction of the PSP to others.  This course, appropriate as a 4th year elective as it is only takes the student from the PSP baseline 0.0 process to PSP level 1.1.

Prerequisite:
Knowledge, and experience in using a programming language.

(This is a heavy workload course and has a limited enrolment.  Permission from the instructor is required.  For more information, please check the World Wide Web Page: 

http://www.enel.ucalgary.ca/People/Smith/enel619.html/).


Notes to student registering as an Unclassified Student:

· Permission from the instructor is required for registering all ECE graduate courses.

· Priority is given to students registered in degree programs.

· Decision on request to register will be communicated to you as soon as possible, but it may be late as the day of the first class.
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