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Graduate Fields 
Definition and Proposal Template 

 
Definition 
 
In graduate programs, field refers to an area of specialization or concentration (in multi/interdisciplinary 
programs a clustered area of specialization) that is related to the demonstrable and collective strengths of 
the program’s faculty. Institutions are not required to declare fields at either the masters or doctoral 
level. Institutions may wish, through an expedited approval process, to seek the endorsement of the 
Quality Council. 
 
Graduate Field Proposal Guidelines 
  
1. Indicate the name of the field being proposed and identify the parent program. 
 
Field: Computer Engineering 
Parent program: MASc in Electrical and Computer Engineering 
 
2. Provide a description of the field (its intellectual focus, etc.) including the appropriateness and 
consistency of the field name with current usage in the discipline or area of study. 
 
Computers control power generation systems, aircraft, automobiles, homes and many other systems.  
Computer engineering is a discipline that focuses on the design, construction, implementation, and 
maintenance of software and hardware components of computers. Within the computer engineering field 
of the graduate program, students will significantly expand and deepen their understanding of the theory 
and practice of computer engineering in at least one of the following areas: computer systems 
engineering and interactive systems engineering.  The former area concentrates on the architecture, 
design, and evaluation of large-scale hardware and software systems. Examples include real-time 
systems, distributed computing and networking, and computer architectures. The latter area focuses on 
systems that interact intelligently with the user or the environment. Examples include mobile robotics, 
computer vision, natural-language speech recognition and synthesis, and advanced interface design. 
 
3. Comment on the relationship of the admission requirements for the field to those of the parent 
program. If the same, describe the program admission requirements. If different, describe the 
field admission requirements, indicate how they are different from those of the parent program, 
and provide a rationale for the difference in relation to the focus and learning outcomes of the 
field. 
 
The admission requirements for the field are the same as those of the parent program. Since these 
requirements are being slightly amended to include mentioning of software engineering for applicant 
credentials, please refer to Appendix A of the Major Modification Proposal. 
 
4. Comment on the relationship of the curricular requirements for the field to those of the parent 
program. If the same, describe the program requirements. If different, describe the field 
requirements, indicate how they are different from those of the parent program, and provide a 
rationale for the difference in relation to the focus and learning outcomes of the field. 
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The curricular requirements for the field are the same as those of the parent program. Since these 
requirements are being changed in terms of number of courses and breadth requirement, please refer to 
Appendix A of the Major Modification Proposal. 
 
5. Provide a list of courses that will be offered in support of the field. The list of courses must 
indicate the unit responsible for offering the course (including cross-lists and integrations, as 
appropriate), the course number, the credit value, the short course description, and whether or 
not it is an existing or new course. For existing courses, the frequency of offering should be noted. 
For new courses, full course proposals are required and should be included in the proposal as an 
appendix. (The list of courses may be organized to reflect the manner in which the courses count 
towards the program/field requirements, as appropriate; e.g. required versus optional; required 
from a list of specified courses; specific to certain concentrations, streams or fields within the 
program, etc.) 
 
All the courses listed below are optional. They are all existing courses. The supervisor plays an 
important role in the course selection and will normally encourage students to take these courses. 
 
Course: EECS 5101 3.0 
Title: Advanced Data Structures 
Short course description: The course discusses advanced data structures: heaps, balanced binary search 
trees, hashing tables, red-black trees, B-trees and their variants, structures for disjoint sets, binomial 
heaps, Fibonacci heaps, finger trees, persistent data structures, etc. When feasible, a mathematical 
analysis of these structures will be presented, with an emphasis on average case analysis and amortized 
analysis. If time permits, some lower bound techniques may be discussed, as well as NP-completeness 
proof techniques and approximation algorithms. 
Number of offerings (in last five years): 4 
 
Course: EECS 5323 3.0 
Title: Computer Vision 
Short course description: This course introduces the basic concepts in computer vision. Primarily a 
survey of current computational methods, we begin by examining methods for measuring visual data 
(image based operators, edge detection, feature extraction), and low-level processes for feature 
aggregation (optic flow, segmentation, correspondence). Finally, we consider some issues in "high-
level" vision by examining current high-level vision systems. 
Number of offerings (in last five years): 4 
 
Course: EECS 5324 3.0 
Title: Introduction to Robotics 
Short course description: This course introduces concepts in robotics. The course begins with a study of 
the mechanics of manipulators and robot platforms. Trajectory and course planning, environmental 
layout and sensing are discussed. Finally, high-level concerns are introduced. The need for real-time 
response and dynamic-scene analysis are covered, and recent development in robotics systems from an 
artificial intelligence viewpoint are discussed. 
Number of offerings (in last five years): 4 
 
Course: EECS 5326 3.0 
Title: Artificial Intelligence 
Short course description: This course will be an in-depth treatment of one or more specific topics within 
the field of artificial intelligence.  
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Number of offerings (in last five years): 3 
 
Course: EECS 5327 3.0 
Title: Introduction to Machine Learning and Pattern Recognition 
Short course description: Machine learning is the study of algorithms that learn how to perform a task 
from prior experience. This course introduces the student to machine learning concepts and techniques 
applied to a pattern recognition problem in a diversity of application areas. 
Number of offerings (in last five years): 3 
 
Course: EECS5331 3.0  
Title: An Introduction to Computer Graphics  
Short course description: This course provides an introduction to computer graphics. The first half will 
cover window systems, display hardware, graphical primitives, scan conversion, two and three 
dimensional transformations and the mathematics of planar geometric projection. This will provide the 
groundwork for thinking and working in three dimensions. The second half of the course will 
concentrate on raster algorithms and on understanding the problems and approaches required to generate 
realistic looking images. Some of the topics include visible surface algorithms, modeling, shading, anti-
aliasing, texture mapping, ray tracing and radiosity. 
Number of offerings (in last five years): 5 
 
Course: EECS 5351 3.0 
Title: Human-Computer Interaction 
Short course description: This course introduces the concepts and technology necessary to design, 
manage and implement interactive software. Students work in small groups and learn how to design user 
interfaces, how to realize them and how to evaluate the end result. Both design and evaluation are 
emphasized. 
Number of offerings (in last five years): 3 
 
Course: EECS 5421 3.0 
Title: Operating System Design 
Short course description: A modern operating system has four major components: process management, 
input/output, memory management, and the file system.  This project-oriented course puts operating 
system principles into action and presents a practical approach to studying implementation aspects of 
operating systems.  A series of projects are included for students to acquire direct experience in the 
design and construction of operating system components and have each interact correctly with the 
existing software.  The programming environment is C/C++ under UNIX. 
Number of offerings (in last five years): 4 
 
Course: EECS5431 3.0  
Title: Mobile Communications  
Short course description: This course provides an overview of the latest technology, developments and 
trends in wireless mobile communications, and addresses the impact of wireless transmission and user 
mobility on the design and management of wireless mobile systems. 
Number of offerings (in last five years): 3 
 
Course: EECS 5441 3.0 
Title: Real-Time Systems Theory 
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Short course description: Specification and verification techniques for real-time systems with many 
interacting components.  Formal design of real-time systems using (a) programming languages with 
unambiguous semantics of time-related behavior and (b) scheduling algorithms. 
Number of offerings (in last five years): 1 
 
Course: EECS 5442 3.0 
Title: Real-Time Systems Practice 
Short course description: The course will focus on the technologies related to the design and 
implementation of real-time systems.  Topics may include: typical real-time applications, process 
models of real-time systems, scheduling technologies in real-time systems, design and implementation 
of real-time systems software, real-time systems hardware, real-time operating systems, real-time 
programming languages, and inspection and verification methods for real-time systems 
Number of offerings (in last five years): 2 
 
Course: EECS 5443 3.0 
Title: Mobile User Interfaces 
Short course description: This course teaches the design and implementation of user interfaces for 
touchscreen phones and tablet computers. Students develop user interfaces that include touch, multi-
touch, vibration, device motion, position, and orientation, environment sensing, and video and audio 
capture. Lab exercises emphasize these topics in a practical manner. 
Number of offerings (in last five years): 4 
 
Course: EECS 5501 3.0 
Title: Computer Architecture 
Short course description: This course presents the core concepts of computer architecture and design 
ideas embodied in many machines and emphasizes a quantitative approach to cost/performance 
tradeoffs. This course concentrates on uniprocessor systems. A few machines are studies to illustrate 
how these concepts are implemented; how various tradeoffs that exit among design choices are treated; 
and how good designs make efficient use of technology. Future trends in computer architecture are also 
discussed. 
Number of offerings (in last five years): 5 
 
Course: EECS5640 3.0  
Title: Medical Imaging Techniques 
Short course description: Principles and Applications This course introduces principles of medical 
imaging, focusing on major imaging modalities including ultrasound, X-ray radiography, computed 
tomography, magnetic resonance imaging, and nuclear medicine imaging. The course covers the physics 
and engineering aspects of how various imaging signals are acquired and processed in order to form 
medically useful images. The course also covers essentials of medical image analysis. 
Number of offerings (in last five years): New course 
 
Course: EECS 6111 3.0 
Title: Advanced Algorithm Design and Analysis 
Short course description: This is an advanced theoretical computer science course directed at non-theory 
students with the standard undergraduate background. The goal is to survey the key theory topics that 
every computer science graduate student should know. In about two weeks for each selected topic, we 
will gain insights into the basics and study one or two example in depth. These might include a 
deepening of student's knowledge of key algorithmic techniques, randomized algorithms, NP-
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completeness, approximation algorithms, linear programming, distributed systems, computability, 
concurrency theory, cryptography, structural complexity, data structures, and quantum algorithms.  
Number of offerings (in last five years): 2 
 
Course: EECS 6117 3.0 
Title: Distributed Computing 
Short course description: Can a given problem be solved in a distributed system? If so, how efficiently? 
This course investigates how the answers to these questions depend on aspects of the underlying 
distributed system including synchrony, fault-tolerance and the means of communication between 
processes. Topics include models of distributed systems, mutual exclusion, agreement problems, lower 
bounds and consensus hierarchy. 
Number of offerings (in last five years): 3 
 
Course: EECS 6323 3.0 
Title: Advanced Topics in Computer Vision  
Short course description: An advanced topics course in computer vision which covers selected topics in 
greater depth. Topics covered will vary from year to year depending on the interests of the class and 
instructor. Possible topics include stereo vision, visual motion, computer audition, fast image processing 
algorithms, vision-based mobile robots and active vision sensors, and object recognition.  
Number of offerings (in last five years): 3 
 
Course: EECS6325 3.0  
Title: Mobile Robot Motion Planning  
Short course description: The focus of this course is on robot motion planning in known and unknown 
environments. Both theoretical (computational-geometric) models, as well as practical case studies will 
be covered in the course. 
Number of offerings (in last five years): 1 
 
Course: EECS6326 3.0  
Title: Principles of Human Perception and Performance in Human-Computer Interaction  
Short course description: This course considers the role of human perception in human-computer 
interaction particularly computer generated graphics/sound and immersive virtual reality. Fundamental 
findings from sensory physiology and perceptual psychophysics are presented in the context of interface 
and display design. 
Number of offerings (in last five years): 1 
 
Course: EECS 6327 3.0 
Title: Probabilistic Models & Machine Learning 
Short course description: Intelligent systems must make effective judgments in the face of uncertainty. 
This requires probabilistic models to represent complex relationships between random variables 
(learning) as well as algorithms that produce good estimates and decisions based on these models 
(inference). This course explores both probabilistic learning and inference, in a range of application 
areas. 
Number of offerings (in last five years): 2 
 
Course: EECS 6329 3.0 
Title: Advanced Human-Computer Interaction 
Short course description: This course examines advanced concepts and technologies for human-
computer interaction. Students will learn about advanced input and output devices (e.g. for mobile 
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computing and/or virtual reality), about advanced design methods, how to implement effective 
interfaces, and how to perform rapid, effective iterative user tests. 
Number of offerings (in last five years): 3 
 
Course: EECS6330 3.0  
Title: Computational Pragmatics  
Short course description: This course examines advanced concepts and technologies for Human-
Computer Interaction. Students will learn about advanced input and output devices (e.g., for mobile 
computing and/or Virtual Reality), about advanced design methods, how to implement effective 
interfaces, and how to perform rapid, effective iterative user tests. 
Number of offerings (in last five years): 2 
 
Course: EECS 6331 3.0 
Title: Advanced Image Synthesis 
Short course description: This course concentrates on raster algorithms and image synthesis. Some of 
the topics may include visible surface algorithms, modeling, shading, global illumination, anti-aliasing, 
texture mapping, and animation. 
Number of offerings (in last five years): 1 
 
Course: EECS6333 3.0  
Title: Multiple View Image Understanding  
Short course description: This course considers how multiple images of a scene, as captured by multiple 
stationary cameras, single moving cameras or their combination, can be used to recover information 
about the viewed scene (e.g., three-dimensional layout, camera and/or scene movement). Theoretical 
and practical issues of calibration, correspondence/matching and interpretation will be considered. 
Prerequisite: EECS5323 3.0 Introduction to Computer Vision or permission of the instructor. 
Number of offerings (in last five years): 1 
 
Course: EECS 6339 3.0 
Title: Introduction to Computational Linguistics  
Short course description: Introduction to Computational Linguistics explores computational techniques 
for understanding, translating and producing natural language, and investigates the structure and 
meaning of sentences and connected discourse. Some applications are discussed, e.g., question 
answering, machine translation, text classification, information extraction and so on. 
Number of offerings (in last five years): 1 
 
Course: EECS 6340 3.0 
Title: Embodied Intelligence  
Short course description: This course is intended as a follow-on from a first course on artificial 
intelligence. Whereas such first courses focus on the important foundations of AI, such a knowledge 
representation or reasoning, this course will examine how these separate foundational elements can be 
integrated into real systems. This will be accomplished by detailing some general overall concepts that 
form the basis of intelligent systems in the real world, and then presenting a number of in-depth cases 
studies of a variety of systems from several applications domains. The embodiment of intelligence may 
be in a physical system (such as a robot) or a software system (such as in game-playing) but in both 
cases, the goal is to interact with, and solve a problem in, the real world. 
Number of offerings (in last five years): 2 
 
Course: EECS 6390A 3.0 
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Title: Special Topics: Knowledge Representation  
Short course description: This course examines some of the techniques used to represent knowledge in 
artificial intelligence and the associated methods of automated reasoning. The emphasis will be on the 
compromises involved in providing a useful but tractable representation and reasoning service to a 
knowledge-based system. The topics may include: formal models of knowledge and belief, systems of 
limited reasoning, languages of limited expressive power, defaults and exceptions, meta-level 
representation and reasoning, reasoning about action, and theories of rational agency. 
Number of offerings (in last five years): 2 
 
Course: EECS 6390B 3.0 
Title: Scheduling in Hard Real-Time Systems 
Short course description: This course discusses concepts and methods for satisfying timing constraints 
in large, complex hard-real-time systems.  Topics include characteristics of hard-real-time systems, 
timing constraints, periodic and asynchronous processes, run-time and pre-run-time scheduling, cyclic 
executives, priority scheduling, preemptive and non-preemptive scheduling, synchronization, 
schedulability analysis, resource management, and real-time programming language constructs. 
Number of offerings (in last five years): 1 
 
Course: EECS 6390D 3.0 
Title: Computational Models of Visual Perception  
Short course description: This course examines the problem of developing rigorous computational 
models for visual processing. Computational strategies may draw upon techniques in statistical 
inference, signal processing, optimization theory, graph theory and distributed computation. 
Number of offerings (in last five years): 1 
 
Course: EECS 6412 3.0 
Title: Data Mining 
Short course description: This course introduces fundamental concepts of data mining.  It presents 
various data mining technologies, algorithms, and applications.  Topics include association rule mining, 
classification models, sequential pattern mining and clustering. 
Number of offerings (in last five years): 5 
 
Course: EECS 6421 3.0 
Title: Advanced Data Systems  
Short course description: This course provides an introduction to and an in-depth study on several new 
developments in database systems and intelligent information systems. Topics include Internet 
databases, data warehousing and OLAP, object-relational, object-oriented, and deductive databases. 
Number of offerings (in last five years): 4 
 
Course: EECS 6431 3.0 
Title: Software Re-Engineering 
Short course description: Industrial software systems are usually large and complex, while knowledge of 
their structure is either lost or inadequately documented.  This course presents techniques that aid the 
comprehension and design recovery of large software systems. 
Number of offerings (in last five years): 1 
 
Course: EECS 6432 3.0 
Title: Adaptive Software Systems 
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Short course description: Adaptive software systems are software systems that change their behavior 
and structure to cope with changes in environment conditions or in user requirements.  Adaptation 
includes self-optimization, self-protection, self-configuration and self-healing.  This course covers basic 
and advanced concepts in engineering adaptive systems and has a special focus on self-optimization.  It 
introduces the students to the mathematical foundations of adaptive systems including performance 
models, estimators for performance models, feedback loop architectures and strategies, and 
optimization. 
Number of offerings (in last five years): 2 
 
Course: EECS 6444 3.0 
Title: Mining Software Engineering Data to Support the Development, Testing, and Maintenance of 
Large Scale Software Systems 
Short course description: Software engineering data (such as source code repositories, execution logs, 
performance counters, developer mailing lists and bug databases) contains a wealth of information about 
a project's status and history.  Applying data mining techniques on such data, researchers can gain an 
empirically based understanding of software development practices, and practitioners can better manage, 
maintain and evolve complex software projects. 
Number of offerings (in last five years): 3 
 
Course: EECS 6490A 
Title: Concurrent Object-Oriented Languages 
Short course description: In this course, we focus on concurrent programming in the object-oriented 
language Java.  The course consists of three main parts.  In the first part, we discuss concurrent 
programming in general.  In the second part, we concentrate on writing concurrent programs in Java.  In 
the third and final part, we look at techniques and tools to verify concurrent Java programs. 
Number of offerings (in last five years): 2 
 
Course: EECS 6590A 3.0 
Title: Special Topics: High-Performance Computer Networks  
Short course description: This course focuses on high-performance computer networks. It presents a 
comprehensive study of modern high-speed communication networks that is capable of providing data, 
voice, and video services. It also covers mobile and wireless communication networks. 
Number of offerings (in last five years): 4 
 
6. Comment on the expertise of the faculty who will actively support/participate the field and 
provide a Table of Faculty by field, as follows: 
 
All faculty members mentioned in the table below conduct research in the field and supervise graduate 
students in the field. 
 

Faculty Member & Rank Home Unit Primary Field Category 
Mokhtar Aboelaze, Associate professor EECS Computer Engineering Associate member 
Robert Allison, Professor EECS Computer Engineering Full member 
James Elder, Professor EECS Computer Engineering Full member 
Petros Faloutsos, Professor EECS Computer Science Full member 
Richard Hornsey, Professor EECS Electrical Engineering Full member 
Michael Jenkin, Professor EECS Computer Science Full member 
Hui Jiang, Professor EECS Computer Engineering Full member 
Hossein Kassiri, Assistant professor EECS Electrical Engineering Full member 
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Regina Lee, Associate Professor ESSE Computer Engineering Full member 
Scott MacKenzie, Associate professor EECS Computer Science Full member 
Sebastian Magierowski, Associate 
professor 

EECS Electrical Engineering Full member 

Uyen Nguyen, Associate professor EECS Computer Science Full member 
Ali Sadeghi-Naini EECS Electrical Engineering Full member 
Amir Sodagar, Associate professor EECS Electrical Engineering Full member 
Hina Tabassum, Assistant professor EECS Electrical Engineering Full member 
Vassilios Tzerpos, Associate professor EECS Software Engineering Full member 
Natalija Vlajic EECS Computer Science Full member 
Ping Wang, Associate professor EECS Electrical Engineering Full member 

 
Note: Up-to-date CVs of faculty who will actively participate in delivering the graduate program must 
be included as an appendix. 
 
7. Comment on the projected in-take into the field, including the anticipated implementation date 
(i.e. year and term of initial in-take), and indicate if the projected in-take is within or in addition 
to the existing enrolment targets for the parent program. 
 
The in-take into the field was 6 students this year. This projected in-take is within the existing enrolment 
targets for the parent program. 
 
The field highlights Computer Engineering within the broad spectrum covered by the parent program 
and, therefore, will be helpful for recruitment of new students.  Within the highly regulated discipline of 
engineering, recognition of the type of engineering is very valuable for graduates when seeking 
employment. 
 
8. Comment on the impact of the field on the parent program, focusing on the extent of diversion 
of faculty from existing graduate courses and/or supervision, as well as the capacity of the 
program to absorb any anticipated additional enrolment. 
 
The introduction of this field will not impact the parent program.  The course requirements are not 
changed.  There is sufficient capacity for supervision. 
 
9. Support statements 
 
• from the relevant Dean(s)/Principal, with respect to the adequacy of existing resources 

necessary to support the new field, as well as the commitment to any plans for new/additional 
resources necessary to implement and/or sustain the new field 

• from the relevant Faculties/units/programs confirming consultation on/support for the new 
program, as appropriate 

• from professional associations, government agencies or policy bodies with respect to the 
need/demand for the proposed program, as appropriate 


