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P.S. Anderson – telecommunication and broadcasting 
policy; communication technology; communication to 
mitigate disasters/emergency communications
R.S. Anderson – international development; 
communication in conflict and intervention; 
community economic development; negotiation as 
communication; research methods in field situations
E. Balka – women and information technologies; 
technology assessment; participatory design of 
technology; information technology and work; 
technology and social movements
A.C.M. Beale – communication theory; history of 
communication; cultural policy; feminist analyses; film 
and video
G.W. Faurschou – media analysis; aesthetics and 
popular culture; social and political theory; economic 
discourse and market populism
R.S. Gruneau – popular culture, media; 
communications and cultural theory
D. Gutstein – journalism studies; information policy; 
access to information; documentary research 
techniques
R.A. Hackett – political communication; journalism 
and media studies; news analysis; press policy; 
media democratization
L.M. Harasim – computer mediated communication 
and collaboration; telelearning and telework; social 
network design and evaluation
M.P. Hindley – interpersonal communication; 
communication and psychological issues; family 
communication; conflict resolution
J.A.D. Holbrook – measurement and quantitative 
analysis of innovation and S&T activities; regional 

systems of innovation; innovation and S&T policy 
analysis
P.M. Howard – communication in the computerized 
workplace; technology transfer; knowledge systems 
in development; risk communication with a focus on 
biotechnologies
R.W. Howard – communication in development; 
conflict and communication; international 
environmental issues; participatory research
S. Kline – advertising; children’s media and culture; 
audience research; public communication campaigns; 
non-broadcast video designs and uses
M. Laba – popular culture; media; applied 
communication for social issues
B. Lewis – Pacific Rim; film, broadcasting and 
communications policy; documentary media
M. Lipsett – science, technology and innovation 
metrics; management of technology; policy 
development and analysis
R.M. Lorimer – publishing; mass communication
C.A. Murray – strategic marketing, policy and 
regulation in telecommunications and broadcasting; 
political communication and opinion research; social 
marketing
W.D. Richards – communication/social network 
theory and network analysis methods; simulation 
methods; organizational communication/information 
networks and network analysis
R.K. Smith – management of technological 
innovation; innovation and cross-cultural 
communication; information society; the role of design 
in new service formulation
B.D. Truax – acoustic and electroacoustic 
communication; audio aspects of media and 
advertising; electroacoustic and computer music
J.W. Walls – intercultural communication; 
communication in East Asian languages and cultures; 
language and culture in translation
Y. Zhao – political economy of international 
communication; relationship between communication, 
development and democracy; media and 
telecommunication industries in China

Communication is a comparatively new discipline that 
builds on traditional social science disciplines. It 
focuses on analysis of the context and means in 
which information in its diverse forms is created, 
packaged, circulated, interpreted, and controlled. As 
an applied science, communication is important in the 
creation and critical evaluation of legal and public 
policies in broadcasting, telecommunications, and 
community and international development. The study 
of communication has also become prominent in the 
professions, notably in law, education, community 
medicine, counselling, and mental health, and in 
business administration, advertising, and 
broadcasting.

The school draws on a variety of perspectives, but it is 
most readily distinguished by the fact that it treats 
communication as a humanistic social science with 
both theoretical and applied dimensions. Students are 
given opportunities to explore communication theory 
and practice and are encouraged to apply research 
and theory to issues and problems in contemporary 
societies and cultures.

The school offers graduate programs leading to an 
MA degree or PhD degree.

Fields of Study and Research
Faculty resources provide for graduate studies in the 
following general areas of interest. Students may wish 
to specialize in one or more of these general areas, or 
to select related aspects from two or more.

• theoretical foundations in communication studies
• communication in history
• broadcasting and telecommunication regulation, 

policy and practice
• communication, development and environment
• the information society/economy
• computer mediated networks and virtual 

environments
• publishing
• international communication, inter-cultural 

communication
• science and technology policy, technology-transfer, 

communication of science
• media and cultural studies
• cultural policy and cultural politics
• acoustic environments and communication
• management of technology
• telework, telelearning, distance education
• political communication
• communication in conflict and intervention
• crisis/emergency communication

Research and Training Facilities
Assessment of Technology in Context Design 
Laboratory
Graduate Resource Centre
Interactive Media Lab (network and multimedia 
studies)
Media Analysis Laboratory
Sonic Research Studio and Soundscape Archives
Telematics Laboratory

MA Program

Admission
Admission requires a bachelor’s degree in 
communication (with at least a good second-class 
standing) or an equivalent degree in an 
interdisciplinary or humanities program, in one of the 
social sciences, or in socially oriented information 
systems, or biological sciences. However, qualified 
students will be accepted only if the communication 
graduate studies committee find a suitable thesis 
supervisor. Besides applications from communication 
students, the school encourages applications from 
those with experience in humanities, social or 
biological sciences, and interdisciplinary studies.

All applications should be directed to the graduate 
studies committee and, in addition to general 
university requirements, should include the following.

• an application form along with the application fee.
• a 2-3 page succinct statement of interests and 

goals, together with an account of relevant 
academic and personal background.

• two samples of scholarly and/or other written work 
relevant to the applicant’s objectives and any tapes, 
films, etc. the applicant considers relevant.

• three references, at least two of whom should be 
familiar with the applicant’s academic work.

The application deadline is January 15. The 
committee announces decisions before the last week 
of April. Students enter the program in fall semester.

The school recognizes the special needs of working 
individuals who wish to upgrade their qualifications. 
The graduate program in communication has been 
approved for part time students; however, University 
regulations require all MA students to complete their 
studies within 12 full time equivalent semesters or six 
years, whichever is shorter.
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Advising and Supervision
Each new student is assigned an interim advisor upon 
program admission. The student selects a senior 
supervisor and in consultation with this faculty 
member selects one or two other faculty to serve on a 
supervisory committee by the beginning of the 
student’s third semester. Although the graduate 
studies committee (GSC) will endeavor to provide 
interim advisors with expertise in the student’s stated 
area of research interest, there is no obligation to 
select the interim advisor as senior supervisor.

Degree Requirements
Graduate courses are organized into six groups. 
Group 1 contains survey courses that define and map 
the field in addition to exposing students to faculty 
interests and programs of research. Group 2 contains 
courses in research methods and methodology 
designed to help students with research projects in 
the field. Group 3 contains courses in the various 
research areas available in the school. Group 4 
courses provide the opportunities for students to do 
field work or to work and study in a professional 
setting. Group 5 courses allow students the 
opportunity to carry out research and/or reading 
under the direct supervision of a faculty member. 
Group 6 refers to the course designations for work on 
theses, projects, extended essays, or dissertations in 
process, for colloquia where students present such 
work, and for comprehensive examinations.

Candidates for the master’s degree must normally 
satisfy the following.

Course Work
At least six graduate courses (normally completed 
before beginning a thesis, a project, or two extended 
essays) which must include the following.

• one course from group 1
• one course from group 2
• CMNS 860-2 (graduate colloquium)
• three additional courses, at least one of which is to 

be selected from within the school and may include 
other courses from groups 1 and 2. A maximum of 
two courses may be taken from groups 4 and 5. No 
more than one group 4 or 5 course may be taken 
with the same instructor, except by permission of 
the graduate studies committee.

• an original thesis or; an original project which, 
because of content or method, does not conform to 
the usual definition of a thesis; or extended essays: 
at least two extended essays in the form of research 
papers to be submitted and defended orally. These 
papers will be bound and deposited in the University 
library. Procedures used in the supervision and 
examination of extended essays are the same as 
those used for theses.

• supervision: a supervisory committee should be 
approved by the graduate studies committee at the 
beginning of the third semester.

• formal review: graduate degree candidates will have 
an annual formal review of their academic progress 
by the graduate studies committee.

Group 1 Courses: Surveys of History and 
Theory
CMNS 800, 802, 804

Group 2 Courses: Research Design and 
Methods
CMNS 801, 805

Group 3 Courses: Research Area Courses
CMNS 815, 830, 840, 845, 855, 856, 859

Group 4 Courses: Research Internship and 
Fieldwork
CMNS 881, 882

Group 5 Courses: Directed Readings and 
Studies
CMNS 850, 851, 880

Group 6 Courses: Colloquia, Theses and 
Comprehensives
CMNS 860, 895, 898, 899

Co-operative Master’s Option
In the fall of 1998, the School of Communication 
introduced a co-operative education option on a trial 
basis for master’s students. This program combines 
professional work experience with academic studies. 
After the first two semesters of the program, students 
may alternate work and academic terms. All work 
positions are in paid, study related jobs and may lead 
to the communications project or extended essay in 
lieu of a master’s thesis. Application for the 
co-operative education program is made through the 
school’s co-op co-ordinator and the University office 
of Co-operative Education.

PhD Program
The school will offer PhD students the opportunity to 
choose from the fields of study and research listed 
above under Faculty and Areas of Research and 
Fields of Study and Research.

Admission
Admission requirements for this program will normally 
include a master’s degree or an exceptional record of 
undergraduate and/or graduate work in a relevant 
area of study. Enrolment is strictly limited by the 
school.

For general university admission requirements, see 
“Graduate General Regulations” on page 295. In 
addition to satisfying general requirements, 
applicants are asked to provide

• an application form along with the application fee.
• a 2-3 page succinct account of their past academic 

experience, scholarly work, and research 
accomplished or in progress

• an account of the applicant’s relevant previous 
experience including teaching and degree of 
responsibility for course content

• samples of scholarly writing, research reports, or 
other material

• references from three persons (at least two of whom 
should be familiar with the applicant’s academic 
work)

• a brief outline of the applicant’s research objectives, 
with representative bibliographical references and 
other source material, where applicable

Students will normally enter the program in the fall 
semester. The annual deadline for applications is 
January 15. The committee will announce its 
decisions to applicants before the last week of April.

Degree Requirements
All doctoral candidates must complete course work, 
take a comprehensive examination, and submit a 
dissertation which demonstrates the student’s ability 
to make an original contribution to the field of 
communication. Candidates must normally satisfy the 
following requirements.

Course Work
Students must complete course work consisting of a 
minimum of nine courses at the graduate level for 
those students entering with a bachelor’s degree 
(including CMNS 860) or five graduate courses for 
students who have completed a master’s degree. The 
graduate studies committee may require additional 
courses depending upon a student’s background and 
dissertation project. These courses are normally 
completed before taking the comprehensive 
examinations, or beginning a dissertation, and will 
include the following.

• two courses from group 1
• one course from group 2

• a minimum of two additional five credit courses for 
students entering with a master’s degree at least 
one of which is to be selected from within the school 
and may include other courses from groups 1 and 2. 
A minimum of five additional courses will be 
required of students admitted to the PhD program 
who have not first obtained a master’s degree. 
CMNS 860, the graduate colloquium is required for 
students entering with a bachelor’s degree and may 
be included as one of the six required courses. A 
minimum of four of these courses must be taken 
from course offerings within the school. For all 
students a maximum of two courses may be taken 
from groups 4 and 5. No more than two of group 4 or 
5 courses may be taken with the same instructor, 
except by permission of the graduate studies 
committee.

• students will be required by the communication 
graduate studies committee to demonstrate 
adequate command of any language essential to 
the completion of their dissertations

Group 1 Courses: Surveys of History and 
Theory
CMNS 800, 802, 804

Group 2 Courses: Research Design and 
Methods
CMNS 801, 805

Group 3 Courses: Research Area Courses
CMNS 815, 830, 840, 845, 855, 856, 859

Group 4 Courses: Research Internship and 
Fieldwork
CMNS 881, 882

Group 5 Courses: Directed Readings and 
Studies
CMNS 850, 851, 880

Group 6 Courses: Colloquia, Theses and 
Comprehensives
CMNS 860, 895, 898, 899

The Comprehensive Examination
With the consent of their supervisory committee, 
students may apply to take the comprehensive 
examination following completion of required course 
work and normally no later than the third year of 
study. Upon passing, the student will be admitted to 
full degree candidacy. The examination may be 
retaken once.

To prepare for the comprehensive exam, the student 
shall select at least three fields of interest related to 
communication. At least one field shall focus on either 
the theory, methodology, or history of communication.

The student shall submit a short definition paper, 
including bibliography, on each of the fields selected 
in preparation for both a written and oral examination. 
Specific guidelines for these examinations are 
available from the departmental graduate secretary.

An Original Dissertation
PhD students complete a doctoral dissertation that 
demonstrates an ability to make an original 
contribution to the field of communication.

Advising and Supervision
Students are advised to read section 6 of the General 
Regulations and the school’s Guidelines for 
Supervisory Committees.

Each new student is assigned an interim advisor upon 
program admission. The student is expected to select 
a senior supervisor and in consultation with this 
faculty member to select two or three other faculty to 
serve on a supervisory committee by the beginning of 
the student’s third semester. Although the graduate 
studies committee will endeavour to select interim 
advisors with expertise in the student’s stated area of 
research interest, there is no obligation to choose the 
interim advisor to be senior supervisor.
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Students have the right to discuss their programs and 
status with communication graduate studies at any 
stage, to ask for a review of any recommendation or 
grade, and to appeal any committee, supervisor or 
faculty decision.

Graduate Courses
CMNS 800-5 Contemporary Approaches in 
Communication Studies
This course surveys current interdisciplinary 
perspectives in communication studies and theory. It 
is normally offered in the fall term, and expected in 
the first year of graduate study. 

CMNS 801-5 Design and Methodology in 
Communication Research
A survey course which examines the problems, 
methods and theoretical assumptions in 
communication research using case studies of 
research design and methods. Students may design a 
research project and conduct a small pilot study in a 
selected area. Normally offered in the spring 
semester and expected in the first year of graduate 
study. 

CMNS 802-5 History of Communication Theory
A survey of classic works, issues and debates in 
communication theory. 

CMNS 804-5 Seminar in Advanced 
Communication Theory
CMNS 805-5 Communication Research 
Methods and Techniques
Survey of research methodology and techniques 
used in empirical communication studies. Includes 
research design, measurement, and the use of the 
computer in evaluation. 

CMNS 815-5 Social Construction of 
Communication Technologies
A study of the social theory of information 
technologies, examining issues affecting computer-
mediated communication. 

CMNS 830-5 Popular Culture and Media Theory
Examines recent debates in popular culture and 
media theory, including post-modernism, hegemony, 
resistance and culture at the margin. 

CMNS 840-5 Political Economy of 
Communications
A study of the political, economic and social process 
that produces the structure and policies of mass 
media, and of telecommunication agencies in their 
historical setting. 

CMNS 845-5 Communication, Knowledge 
Systems and Development
A study of communication in development, with a 
special emphasis on indigenous knowledge systems, 
the processes of globalization and cross-cultural 
communication, and the sustainability of local 
cultures. Prerequisite: one of CMNS 800, 801, 802. 

CMNS 850-5 Directed Readings and Research
Pursuance of particular areas of interest related to a 
student’s program. 

CMNS 851-5 Directed Study
Pursuance of interest in specific areas, including field 
studies related to the student’s program. May include 
work and study in supervised professional settings. 

CMNS 855-5 Selected Topics in 
Communication Studies
Specialized one-time graduate course offerings on 
topics related to the current research of school faculty 
of visiting professors. 

CMNS 856-5 Graduate Seminar
Advanced work in an area of specialization. Review 
and evaluation of research in progress. 

CMNS 859-5 Acoustic Dimensions of 
Communications
Special topics in sound and communication studies 
with emphasis on specific problems in psycho-
acoustics, theories of sound cognition and information 
processing, soundscape studies, acoustic design, 
community noise surveys, media analysis and related 
technology. Students will gain experience in 
designing and conducting research projects in one of 
these areas. Prerequisite: CMNS 359 or equivalent. 

CMNS 860-2 Graduate Colloquium
Discussion of essentials of researching, writing, and 
defending a thesis. Presentation by students of thesis 
related research plans or results, thesis architecture, 
of finished chapters for critical review by faculty and 
students. MA students must complete this course 
once before proceeding to a thesis defence. S/U 
standing only. 

CMNS 880-5 Directed Readings and Research
Supervised enquiry in concentrated areas of 
specialization. 

CMNS 881-5 Research Internship
Work and study in an approved professional setting. 

CMNS 882-5 Research Field Work
External research beyond regular contact with the 
University. 

CMNS 891-0 Co-op Practicum I
CMNS 892-0 Co-op Practicum II
CMNS 895-0 Comprehensive Examination
Examination of three areas of which one must be on 
the theoretical or methodological framework/
procedures indicated by the proposed dissertation. S/
U standing only. The exam may be retaken once in 
the event of unsatisfactory performance. 

CMNS 898-0 MA Thesis
CMNS 899-0 PhD Thesis

School of Computing 
Science
9971 Applied Sciences Building, (604) 291-4277 Tel, 
(604) 291-3045 Fax, www.cs.sfu.ca

Director
Z.N. Li BSc (Chinese Sci & Technol), MSc, PhD (Wis)

Graduate Program Director
(to be announced)

Faculty and Areas of Research
For a complete list of faculty, see “School of 
Computing Science” on page 112.

M.S. Atkins – medical computing, medical image 
analysis, operating systems and distributed system 
design
B.K. Bhattacharya – pattern recognition, 
computational geometry
F.W. Burton – functional programming, parallel 
computing
T.W. Calvert – information processing in man and 
machines, biomedical applications, graphics
R.D. Cameron – programming languages and 
systems, software engineering
V. Dahl – logic programming, computational 
linguistics, artificial intelligence
J.P. Delgrande – artificial intelligence, knowledge 
representation
J.C. Dill – computer graphics, computer aided 
engineering, design and manufacturing
M.S. Drew – multimedia, computer graphics, 
computer vision, colour reproduction
B.V. Funt – artificial intelligence, computer vision, 
colour perception
A. Gupta – constructive combinatorics, parallel 
complexity theory

R.F. Hadley – artificial intelligence, automated 
learning, philosophical foundations of cognitive 
science, computational semantics, 
L.J. Hafer – constrained optimization, design 
automation
J.W. Han – database and knowledge-base systems, 
deductive databases, logic programming
R. Harrop – medical applications, automata theory, 
logic
W.S. Havens – expert systems, constraint reasoning, 
artificial intelligence
P. Hell – computational combinatorics, algorithm 
graph theory
R.F. Hobson – very large scale integrated design, 
computer design, circuit design
T. Kameda – analysis of algorithms, computer 
communications networks, database systems
R. Krishnamurti – reconfigurable architectures, 
parallel computing, image processing, 
interconnection networks
Z.N. Li – computer vision, image processing, artificial 
intelligence
A.L. Liestman – analysis of algorithms, distributed 
algorithms, graph theory
W.S. Luk – database systems, distributed processing
D. Mitchell – constraint satisfaction; propositional 
proof complexity; automated reasoning
T. Möller – computer graphics, scientific visualization
M.B. Monagan – computer algebra, symbolic 
computation, computer graphics, data structures
J.G. Peters – combinatorial approximation, parallel 
processing, distributed processing
F. Popowich – computational linguistics, logic 
programming, artificial intelligence
R.D. Russell – numerical solution of ODE, 
mathematical software
T.C. Shermer – computational geometry, graph 
theory, computer graphics
T.D. Sterling – statistics and data processing 
applications, social applications, systems design
E. Ternovska – logical methods in program 
verification and database theory; complexity issues in 
knowledge representation
M. Trummer – numerical analysis
K. Wang – database systems and data mining
Q. Yang – scheduling, case-based reasoning, 
constraint problem solving

Research Facilities
The School of Computing Science operates several 
interconnected local area networks in co-operation 
with other departments in the Faculty of Applied 
Sciences. These networks are connected to SFU 
LAN, the campus-wide network, which also provides 
access to the Internet.

Facilities include over 300 networked workstations, 
file servers, CPU servers, and other specialized 
systems. The workstations are mostly SUN 
UltraSparc and PC, with some Silicon Graphics and 
Macintosh workstations. Additionally, the school has 
comprehensive resources to facilitate VLSI design, 
simulation, fabrication and testing.

Other computing resources are provided by 
Academic Computing Services including six large 
SGI 4D multi-processor systems, four Sun SPARC-II 
computers, an IBM RS6000, and an Auspex file 
server. These systems and a range of software and 
services are available to the campus community.

Degrees Offered
The School of Computing Science offers programs 
leading to the MSc and PhD in computing science. It 
provides students with graduate studies in the 
following areas: theoretical computing science; 
artificial intelligence; database systems; computer 
graphics and multimedia computing; hardware 
design; distributed computing; programming 
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languages and systems; computer vision and medical 
imaging.

Admission
To qualify for admission to the MSc program, a 
student must satisfy the University admission 
requirements stated in section 1.3 of the Graduate 
General Regulations and must have a bachelor’s 
degree or the equivalent in computing science or a 
related field.

To qualify for admission to the PhD program, a 
student must satisfy the University admission 
requirements stated in Graduate General Regulations 
1.3 (page 295) and

• have a master’s degree or the equivalent in 
computing science or a related field or

• have a bachelor’s degree or the equivalent in 
computing science or a related field, with a 
cumulative grade point average of 3.5 (on a scale of 
0.0-4.0) or the equivalent.

At its discretion, the school’s graduate admission 
committee may offer either MSc or PhD admission to 
students applying to the PhD program without a 
master’s degree or equivalent in computing science 
or a related field. Students enrolled in the MSc 
program may apply to transfer to the PhD program 
after two semesters in the MSc program; the school’s 
evaluation procedure for such applications is the 
same as that used for outside applicants.

Breadth and Course Requirements
For purposes of defining the MSc and PhD breadth 
requirements, a set of sub areas are identified and 
grouped into three major areas: Formal Topics in 
computing science, computer systems, and 
knowledge and information systems. Table 1 shows 
the standard sub areas within each area.

Table 1
Area I – Formal Topics in Computer Systems
algorithms and complexity
formal logic and language semantics
discrete mathematics
operations research

Area II – Computing Systems
operating systems and networks
computer design and organization
programming languages and compilers
software methodology and engineering

Area III – Knowledge and Information Systems
artificial intelligence and robotics
database and information retrieval systems
numerical and symbolic computing
computer graphics and interfaces

The course requirements for the MSc and PhD 
degrees each have a distribution requirement to 
ensure breadth across the major areas defined in 
table 1. This requirement is specified in terms of 
number of courses and sub-areas selected from each 
of the three major areas. At its discretion, the 
graduate breadth evaluation committee may accept 
requests to define sub-areas other than those in table 
1 for the purpose of satisfying MSc or PhD breadth 
requirements.

Supervisory Committees
A supervisory committee, at either the MSc or PhD 
level, consists of the student’s senior supervisor, at 
least one other computing science faculty member, 
and other members (typically faculty) as appropriate. 
The choice of senior supervisor should be made by 
mutual consent of the graduate student and faculty 
member based on commonality of research interests. 
The student and senior supervisor should consult on 

the choice of the remainder of the committee 
members.

Section 1.6 of the Graduate General Regulations 
specifies that a senior supervisor be appointed 
normally no later than the beginning of the student’s 
third semester in the program, and that the remainder 
of the supervisory committee be chosen normally in 
the same semester in which the senior supervisor is 
appointed.

Research Topics Seminars
The research topics seminar series is presented over 
the course of the year by faculty and graduate 
students. Faculty presentations acquaint new 
graduate students with the research interests of the 
faculty. Graduate student presentations typically 
showcase thesis research. Students in the first year 
of graduate study are required to attend faculty 
research topics seminars to become familiar with the 
research interests of the faculty.

MSc Program
Students are expected to acquire breadth of 
knowledge through a sequence of courses and depth 
of knowledge through completion and defence of a 
thesis or a project. Under normal circumstances, an 
MSc program should be completed within six 
semesters and should not require longer than eight 
semesters. An MSc student must choose between 
thesis and project options by the end of the second 
semester. Any change in option thereafter must be 
approved by the graduate program committee.

Breadth Requirement
MSc students choosing the thesis option complete at 
least 15 credit hours of graduate work (typically five 
courses) such that at least one course is chosen from 
each of areas I, II and III of table 1. At least 12 of the 
15 credit hours (typically 4 courses) must be taken in 
computing science. Course work will normally be 
completed by the end of the fifth semester.

MSc students choosing the project option complete at 
least 27 credit hours of graduate work (typically nine 
courses) such that at least two courses are chosen 
from each of areas I, II and III of Table 1. The two 
courses taken in each area should be from different 
sub-areas. At least 21 of the 27 credit hours (typically 
seven courses) must be taken in computing science. 
The project should be roughly equivalent to five credit 
hours of work.

All breadth requirements are sugject to approval by 
the student’s supervisor and the Graduate Breadth 
Evaluation Committee.

Depth Requirement
MSc students submit and defend a thesis or project 
report based on their independent work. Thesis 
option students consult with his/her supervisory 
committee, and formulate and submit a written thesis 
proposal for approval, normally not later than the end 
of the program’s third semester.

Regulations specifying the examining committee’s 
composition and procedures for the final thesis or 
project exam appear in the Graduate General 
Regulations 1.9  (page 299) and 1.10 (page 300). 
MSc students with thesis option are required to give a 
seminar about their thesis research in the interval 
between distribution of the thesis to the committee 
and the defence.

PhD Program
Students in the PhD program are required to 
demonstrate breath of knowledge as outlined below 
and demonstrate the capacity to conduct original 

research through the completion and defence of an 
original thesis. Under normal circumstances a PhD 
degree should be completed within 12 semesters and 
should not require longer than 15 semesters.

Breadth Requirement
PhD students are required to demonstrate breadth to 
a level equivalent to at least 21 credit hours of 
graduate level course credit (typically seven courses), 
subject to the following distribution.

• three courses chosen such that one course is drawn 
from each of areas I, II and III of Table1.

• two additional courses chosen from any two of 
areas I, II and III and from sub-areas different from 
those used for the first three courses.

• two additional courses chosen by the student.

Up to two courses outside of computing science may 
be used in satisfying the breadth requirement, subject 
to approval by the student’s supervisory committee 
and the graduate breadth evaluation committee. A 
PhD student must achieve a minimum CGPA of 3.4 
and passing marks in all courses.

Students submit, within two months of program entry, 
a proposal to satisfy breadth requirements or may 
request that up to four courses and any portion of the 
breath distribution be waived based on previous 
graduate work, or by examination. A minimum of 9 
credit hours (typically three courses) is required. The 
graduate breadth evaluation committee may approve 
the proposal or recommend alternatives at its 
discretion. The breadth requirement is normally 
completed by the end of the third to sixth program 
semester, in proportion to the number of courses 
actually required.

Depth Requirement
PhD students demonstrate depth of knowledge in 
their research area through a public depth seminar 
and oral examination, give a thesis proposal seminar, 
and submit and defend a thesis based on their 
independent work which makes an original 
contribution to computing science.

Depth Examination
The depth seminar and examination may be 
scheduled at any time following the completion of 
breadth requirements. Typically this is between the 
fifth and seventh semester in the PhD program; a 
recommendation is made by the graduate breadth 
evaluation committee, in proportion to the amount of 
course work required to satisfy the breadth 
requirement. The examining committee consists of 
the supervisory committee and one or two additional 
examiners recommended by it and approved by the 
graduate program committee. The exam centres on 
the student’s research. The examining committee, in 
consultation with the student, specifies the topics in 
the examination. The student prepares a written 
survey and gives a public depth seminar; the oral 
exam follows, and then the committee evaluates the 
student’s performance in the program to that point. 
The committee’s evaluation is diagnostic, specifying 
additional work in weak areas if such exists. A second 
depth examination or withdrawal from the program 
may be recommended in extreme cases.

Thesis Proposal
The student, in consultation with her/his supervisory 
committee, formulates and submits, for approval, a 
written thesis proposal consisting of a research plan 
and preliminary results. The student gives a seminar 
and defends the originality and feasibility of the 
proposed thesis to the supervisory committee. The 
thesis proposal is normally presented and defended 
within three semesters of the depth examination.

Thesis Defence
Regulations specifying the examining committee 
composition and procedures for the final public thesis 
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defence are in sections 1.9 and 1.10 of the Graduate 
General Regulations. PhD students give a seminar; 
typically this will be about their thesis research and is 
presented in the interval between distribution of the 
thesis to the committee and the defence.

Graduate Courses
CMPT 601-5 Computing Science Education I
This course will introduce graduate students in 
Education to the basics of computing science. 
Emphasis will be placed on the use of 
microcomputers. Topics will be programming 
microcomputers; file handling; microcomputer 
hardware; word processing; graphics; social, 
economic and legal implications. Prerequisite: 
graduate status in education. If the student has an 
adequate background in computing, this course must 
be replaced by other computing science 
undergraduate or graduate courses. 

CMPT 602-5 Computing Science Education II
This course introduces some formal topics in 
Computing Science to the graduate student in 
education. Topics include discrete mathematical 
structures; models of computing; data structures; 
formal languages and algorithms. Also, methods will 
be introduced for the design and implementation of 
large programs using structured modular design. 
Prerequisite: CMPT 601 or consent of instructor(s). 

CMPT 710-3 Computational Complexity
This course provides a broad view of theoretical 
computing science with an emphasis on complexity 
theory. Topics will include a review of formal models of 
computation, language classes, and basic complexity 
theory; design and analysis of efficient algorithms; 
survey of structural complexity including complexity 
hierarchies, NP-completeness, and oracles; 
approximation techniques for discrete problems. 

CMPT 720-3 Artificial Intelligence
Artificial Intelligence brings concepts such as 
computation, process, sub-procedure, data structure, 
and debugging to bear upon questions traditionally 
raised by psychologists, linguists, and philosophers. 
In this course we will study a representative sample of 
work in the field. This will include programs which 
process written English, ‘see’, play games, prove 
theorems, and solve problems. 

CMPT 730-3 Foundations of Programming 
Language
This course will cover basic concepts in the area of 
programming languages. The course will be largely of 
a theoretical nature and will concentrate on 
fundamental concepts of lasting importance, rather 
than topics of current interest. 

CMPT 740-3 Database Systems
Introduction to advanced database system concepts, 
including query processing, transaction processing, 
distributed and heterogeneous databases, object-
oriented and object-relational databases, data mining 
and data warehousing, spatial and multimedia 
systems and Internet information systems. 

CMPT 750-3 Computer Architecture
Parallel processing: SIMD & MIMD systems, 
pipelining, data flow architecture; microprogramming; 
control memory minimization, optimization and 
verification of micro-programs. 

CMPT 760-3 Operating Systems
This course will discuss design issues relating to the 
functionality and performance of modern workstation 
operating systems, such as methods for sharing 
memory, file and data objects, and choice of 
communication protocols. The special needs of high 
performance multiprocessor systems and real time 
systems will also be addressed. 

CMPT 770-3 Computer Graphics
This course covers advanced topics and techniques 
in computer graphics such as solid modelling, curves 
and surfaces, fractals, particle systems, advanced 
rendering techniques, animation and post-production 
techniques. Research topics in virtual reality, human 
figure animation, CAD, scientific visualization and 
other areas will also be discussed. Students with 
credit for CMPT 461 or equivalent may not take 
CMPT 770 for further credit. 

CMPT 813-3 Computational Geometry
This course covers recent developments in discrete, 
combinatorial, and algorithmic geometry. Emphasis is 
placed on both developing general geometric 
techniques and solving specific problems. Open 
problems and applications will be discussed. 

CMPT 814-3 Algorithmic Graph Theory
Algorithm design often stresses universal approaches 
for general problem instances. If the instances 
possess a special structure, more efficient algorithms 
are possible. This course will examine graphs and 
networks with special structure, such as chordal, 
interval, and permutation graphs, which allows the 
development of efficient algorithms for hard 
computational problems. 

CMPT 815-3 Algorithms of Optimization
This course will cover a variety of optimization 
models, that naturally arise in the area of 
management science and operations research, which 
can be formulated as mathematical programming 
problems. 

CMPT 816-3 Theory of Communication 
Networks
This course investigates the design, classification, 
modelling, analysis, and efficient use of 
communication networks such as telephone 
networks, interconnection networks in parallel 
processing systems, and special-purpose networks. 

CMPT 817-3 Knowledge Bases with Visual and 
Natural Language
This course examines recent significant advances in 
knowledge bases, focusing in particular on 
knowledge representation, reasoning, and integration 
of knowledge bases with friendly front ends such as 
visual and natural language interfaces. It is expected 
that students who complete the course will gain 
sufficient background to begin research projects at 
the master’s or doctoral levels in the topics covered. 
Students from computing science, mathematics, 
linguistics, education, philosophy, psychology, 
cognitive science and engineering science are 
especially encouraged to register for this course. 

CMPT 820-3 Multimedia Systems
This seminar course covers current research in the 
field of multimedia computing. Topics include 
multimedia data representation, compression, 
retrieval, network communications and multimedia 
systems. Computing science graduate student or 
permission of instructor. 

CMPT 821-3 Robot Vision
This course discusses issues and research results 
pertinent to robot vision. Topics include depth 
recovery for robot navigation, three dimensional 
object recognition and scene analysis, model-based 
approaches, parallel vision machines and algorithms, 
and case studies of contemporary robot vision 
systems. 

CMPT 822-3 Computational Vision
A seminar based on the artificial intelligence 
approach to vision. Computational vision has the goal 
of discovering the algorithms and heuristics which 
allow a two dimensional array of light intensities to be 
interpreted as a three dimensional scene. By reading 
and discussing research papers — starting with the 
original work on the analysis of line drawings, and 
ending with the most recent work in the field — 

participants begin to develop a general overview of 
computational vision, and an understanding of the 
current research problems. 

CMPT 823-3 Formal Topics in Knowledge 
Representation
This course surveys current research in formal 
aspects of knowledge representation. Topics covered 
in the course will centre on various features and 
characteristics of encodings of knowledge, including 
incomplete knowledge, nonmonotonic reasoning, 
inexact and imprecise reasoning, meta-reasoning, 
etc. Suggested preparation: a course in formal logic 
and a previous course in artificial intelligence.

CMPT 825-3 Natural Language Processing
In this course, theoretical and applied issues related 
to the development of natural language processing 
systems and specific applications are examined. 
Investigations into parsing issues, different 
computational linguistic formalisms, natural language 
syntax, semantics, and discourse related phenomena 
will be considered and an actual natural language 
processor will be developed. 

CMPT 826-3 Automated Learning and 
Reasoning
This course covers topics shared both by AI and 
cognitive science. Current AI research papers are 
examined from the perspective of cognitive science, 
and vice versa. Topics covered in a given semester 
will vary, depending upon the instructor, but most of 
the following topics will be addressed in any given 
semester: connectionist models of intelligence; 
‘human-like’ automated deduction; reasoning by 
analogy; topics in natural language; automated 
concept learning; and computational approaches to 
semantics. Prerequisite: at least one graduate or 
undergraduate AI course, or instructor’s permission. 

CMPT 827-3 Intelligent Systems
Intelligent systems are knowledge-based computer 
programs which emulate the reasoning abilities of 
human experts. This introductory course will analyse 
the underlying artificial intelligence methodology and 
survey advances in rule-based systems, constraint 
solving, incremental reasoning, intelligent 
backtracking and heuristic local search methods. We 
will look specifically at research applications in 
intelligent scheduling, configuration and planning. The 
course is intended for graduate students with a 
reasonable background in symbolic programming. 

CMPT 830-3 Compiler Theory
Precedence, LL(k), LR(k) grammars; SLR(k), 
LALR(k), L(m)R(k) and LR(k) parsing techniques; 
transduction grammars; general compiler 
organization, code generation and optimization; 
memory allocation for object programs; garbage 
collection. 

CMPT 831-3 Functional Programming
This course will cover functional programming 
including introduction to a functional programming 
language, program transformation and verification, 
implementation of functional programming languages, 
and other selected topics which may include parallel 
evaluation of functional programs, analysis of 
performance, and advanced applications. 

CMPT 842-3 Concurrency Control in Database 
Systems
Transactions, recoverability, serializability theory, 
schedulers, locking, timestamping, optimistic 
schedulers, multiversion database systems; recovery, 
commit protocols, termination protocols; replicated 
database systems, quorum based concurrency 
control; distributed snapshot taking, distributed 
deadlock detection, reliable storage systems; 
concurrency control in object oriented database 
systems. 
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CMPT 843-3 Principles of Database and 
Knowledge Base Systems
An advanced course on database systems which 
focuses on data mining and data warehousing, 
including their principles, designs, implementations, 
and applications. It may cover some additional topics 
on advanced database system concepts, including 
deductive and object-oriented database systems, 
spatial and multimedia databases, and database-
oriented Web technology. 

CMPT 852-3 VLSI Systems Design
This course links two fields that traditionally have 
been considered two separate entities: computer 
architecture and integrated circuit design. The vehicle 
used to demonstrate the interaction of layout issues 
and architectural concepts is metal oxide 
semiconductor technology. 

CMPT 853-3 Computer-Aided Design/Design 
Automation for Digital Systems
Algorithms for logic synthesis and physical CAD/DA. 
Emphasis on routing, placement, partitioning, and 
gate level logic synthesis. 

CMPT 873-3 User Interface Design
This course provides an overview of a number of 
research areas in human-computer interaction. Topics 
may include: overview of HCI (historical/intellectual, 
GUI, case studies), interactive systems (design, 
evaluation, software development), interaction 
methods (vision, graphic design, touch, speech, etc.), 
human factors (information processing, capabilities), 
research frontiers (computer supported co-operative 
work, intelligent systems, hypertext, multimedia, 
virtual reality, cyberspace). Recommended: CMPT 
363 or equivalent (instructor discretion).

CMPT 878-3 Scientific Visualization
This course presents advanced topics in the field of 
scientific visualization. Topics may include: an 
introduction to visualization (importance, basic 
approaches and existing tools), abstract visualization 
concepts, human perception, visualization 
methodology, 2D and 3D display and interaction, 
advanced techniques (polygon reduction, volume 
rendering, multivariate representations, parallel 
algorithms, etc.) and virtual reality. Prerequisite: 
CMPT 461, 770 or equivalent (by permission of 
instructor). 

CMPT 880-3 Special Topics in Computing 
Science
This course aims to give students experience to 
emerging important areas of computing science. 
Prerequisite: instructor discretion. 

CMPT 881-3 Special Topics in Theoretical 
Computing Science

CMPT 882-3 Special Topics in Artificial 
Intelligence

CMPT 883-3 Special Topics in Programming 
Languages

CMPT 884-3 Special Topics in Database 
Systems

CMPT 885-3 Special Topics in Computer 
Architecture

CMPT 886-3 Special Topics in Operating 
Systems

CMPT 887-3 Special Topics in Hardware 
Design

CMPT 888-3 Special Topics in Computer 
Graphics
This course introduces graduate students to 
specialized topics in computer graphics. In most 
cases, such topics will build upon those discussed in 
previous graphics classes, or of prime interest to 
faculty (such as current research topics). 

CMPT 889-3 Special Topics in Interdisciplinary 
Computing
CMPT 891-3 Advanced Seminar
Grade given: S (satisfactory) or U (unsatisfactory). 

CMPT 894-3 Directed Reading
CMPT 897-0 MSc Project
CMPT 898-0 MSc Thesis
CMPT 899-0 PhD Thesis

School of Engineering 
Science
9851 Applied Sciences Building, (604) 291-4371, 
(604) 291-4951 Fax, http://fas.sfu.ca/ensc

Director
J.D. Jones BSc (Sus), PhD (Reading), PEng

Graduate Program Chair
M. Saif BSc, MSc, PhD (Cleveland), PEng

Faculty and Areas of Research
For a complete list of faculty, see “School of 
Engineering Science” on page 116.

J.S. Bird – statistical signal processing, system 
performance analysis, underwater acoustics and 
optics, radar, sonar and communications applications
C.R. Bolognesi – fabrication and characterization of 
advanced compound semiconductor devices such as 
high electron mobility and heterojunction bipolar 
transistors, development of new materials and 
processes for high speed devices, optoelectronics, 
heterostructure fabrication and characterization; solid 
state phenomena
J.K. Cavers – mobile communications, signal 
processing, network protocols
G.H. Chapman – microelectronics (fabrication, defect 
avoidance techniques, device physics), laser 
processing of materials, VLSI/wafer scale integration, 
computer aided engineering
V. Cuperman* – signal processing, speech coding 
and recognition, multimedia information compression, 
digital communications, digital signal processing 
structures and hardware
M.J. Deen – microelectronics, high frequency 
electronics, semiconductor devices and circuits, 
device physics, device modelling
J.C. Dill – computer graphics, computer aided design, 
user interfaces, intelligent design
D.A. George* – adaptive signal processing for 
communications and remote sensing systems
W.A. Gruver – intelligent robotics, machine sensing 
and sensor-based control with applications to service 
robots, rehabilitation engineering, and manufacturing 
automation
K.K. Gupta – computer vision, robotics, interpretation 
of three dimensional scenes, motion planning, spatial 
reasoning
R.H.S. Hardy – computer networks, interaction 
between network and device technologies and 
network performance, wireless networks
P.K.M. Ho – mobile communications, modulation and 
detection techniques, joint source and channel coding 
techniques, integration of stream and packet mode 
CDMA traffic
R.F. Hobson – very large scale integrated design, 
computer design, interpreter design
J.D. Jones – applications of artificial intelligence to 
engineering design, design for manufacturing, finite 
element analysis, heat transfer and thermodynamics
A.M. Leung – microelectronics, integrated circuit 
technology, integrated sensors, optical lithography
M. Parameswaran – silicon micromachining, 
integrated microelectronics and micromechanical 
sensors and actuators, commercial integrated circuit 
process compatible sensors and actuators design, 
integrated circuit design, (application of 
micromachining for biomedicine and biotechnology) 

microelectronic processing, process and device 
simulation
S. Payandeh – robot mechanics and control, 
modelling and control of grasping and manipulation, 
interpretation of contact forces and tactile images, 
kinematic geometry of mechanisms
A.H. Rawicz – reliability physics and engineering, 
very large scale integrated reliability, physical 
transducers, integrated sensors, film, technology, 
nonlinear optics, materials processing in 
microelectronics
M. Saif – estimation and control theory, model based 
fault diagnosis, large scale systems, optimization, and 
application of the above to engineering systems
S.P. Stapleton – passive radio frequency/microwave 
circuits, GaAs monolithic microwave integrated 
circuits, nonlinear radio frequency microwave devices, 
active radio frequency microwave circuits
M. Syrzycki – microelectronics, semiconductor 
devices, digital and analog VLSI design, integrated 
circuit technology, integrated sensors, integrated 
circuit fabrication defects, yield and reliability of VLSI 
integrated circuits
L. Trajkovic – data communications (collection, 
characterization and modelling of traffic in high speed 
networks), computer aided design tools (novel 
algorithms for simulation of transistor circuits); theory 
of nonlinear circuits and systems
J. Vaisey – image compression and processing, 
signal processing, digital communications

Associate Members
P.N.S. Bawa, Kinesiology
R.F. Frindt, Physics
J.A. Hoffer, Kinesiology

*emeritus

Degrees Offered
The School of Engineering Science offers two distinct 
master’s degrees, master of engineering (MEng), or 
master of applied science (MASc) and a doctor of 
philosophy (PhD) degree.

Master’s Program
The MEng program, for part time study by practising 
engineers, is based on a set of courses, normally 
offered in the evenings, plus a project performed in 
industry. The principal areas of study for the MEng 
program are electronics; communications and signal 
processing; intelligent systems; and control theory. 
The MASc is a full time program with primary 
emphasis on the thesis, rather than course work, is 
more exploratory than the MEng, and covers a 
greater range of study.

Admission
The normal admission requirement to the MEng and 
MASc programs is a bachelor’s degree in electrical 
engineering, computer engineering, engineering 
science or a related area, with a cumulative GPA of at 
least 3.0 (B grade) from a recognized university, or 
equivalent. The quantity of faculty members limits the 
number of MASc students accepted into the 
programs.

Transfer from MEng Program to MASc 
Program
Normally transfer from MEng program to MASc 
program will be considered under the following 
conditions.

• Undergraduate GPA. Minimum undergraduate 
CGPA of 3.3 required.

• MEng GPA. On at least two courses, a minimum 
CGPA of 3.5.

http://fas.sfu.ca/ensc
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Degree Requirements – MEng Program
Course Work
MEng candidates are required to complete a 
minimum of 21 credit hours of course work at the 
graduate level. All students must take ENSC 820. 
Students must also specialize in an area of study and 
take the required course or courses(s) as follows. 
Students specializing in communications must take 
ENSC 805 and 810. Those specializing in electronics 
must take one of ENSC 851, 852 or 853. Those 
specializing in intelligent systems or control theory 
must take ENSc 801. Elective courses from the list 
below normally make up the remainder of the 21 
required credit hours. Additional courses may be 
required to correct deficiencies in the student’s 
background.

In addition to course work, a student must complete a 
project, expected to take a minimum of two person 
months. In the event that the project is performed in 
the student’s work place, the student will receive 
academic supervision from the senior supervisor, and 
day-to-day supervision from the student’s manager, or 
designated associate. Industrial supervisors, who are 
on the supervisory committee, will be appointed by 
the graduate chair in consultation with the senior 
supervisor. In very small companies, alternate 
arrangements will be made for industrial supervision.

In addition to submission of a technical report at the 
completing the project, the student will make an oral 
presentation to the supervisory committee and the 
graduate chair. A grade will be assigned based on the 
quality of the submitted report, the presentation, and 
the student’s understanding of the subject. A grade of 
‘complete’ or ‘in progress’ will reflect the majority 
decision. In the case of an ‘in progress’ grade, the 
student is required to re-submit the project report and 
present it again.

MEng Fees
Students registered in the MEng program may 
complete their program before paying the minimum 
total fee for a master’s degree. In such cases, an 
additional payment is required prior to graduation to 
satisfy the minimum fee requirement of six full-time 
fee units. See “Graduate Fees” on page 302.

Degree Requirements – MASc Program
MASc candidates complete 30 credit hours consisting 
of a minimum of 12 credit hours of course work, plus 
a thesis equal to 18 credit hours. In consultation with 
the senior supervisor, the courses will normally be 
selected from the list below, except that ENSC 820 
may not be used towards the course requirement of 
the MASc degree. Additional courses may be 
required to correct deficiencies in the student’s 
background. The thesis is based on an independent 
project with a significant research component. The 
student defends the thesis at an examination, in 
accordance with regulations.

Research Seminar
All MASc students are required to register for ENSC 
800 in the fall and spring semesters. In addition to 
attending the course, students are encouraged to give 
one or two talks during the course of their MASc 
program.

Graduate Research Internship
With the approval of the supervisory committee, 
students accepted in the MASc or PhD programs 
have the option of doing research internship in 
industry. The responsibility for finding a suitable 
internship rests with the student, though the senior 
supervisor will provide guidance.

In addition to satisfying the program’s degree 
requirements, students who choose this option must 
satisfy the following conditions.

Proposal
The proposal must be approved by the supervisory 
committee and by the graduate committee. The 
proposal must include the following.

• justification for undertaking the work in industry
• agreement regarding intellectual property and 

publications
• funding arrangement

On-campus Presence
During the internship, the student must spend at least 
one day per week (or equivalent as approved by the 
graduate committee) on campus to meet with his/her 
supervisor and attend regular seminars. This is in 
addition to time spent on campus for course work.

Oral Presentations
A minimum of two oral presentations for the 
supervisory committee (not including the thesis 
defence) on the progress of the student’s work will be 
given during the internship.

Duration
The duration of the internship will not exceed two 
semesters, in the case of a MASc student, or four 
semesters, in the case of a PhD student.

Failure to Comply
See “1.8 Progress, Withdrawal and Leave” on 
page 299.

PhD Program

Admission
To qualify for admission, a student must have a 
master’s degree in electrical engineering, mechanical 
engineering, physics, computer science or a related 
field, have submitted evidence that he or she is 
capable of undertaking substantial original research 
in engineering science, and have identified a faculty 
member willing to act as senior supervisor.

See “Graduate General Regulations” on page 295 for 
other PhD program admission requirements.

Residence Requirement
Students will conform to the residence requirement as 
outlined in General Regulations 1.7.3 (page 298).

Transfer from the Master’s Program to 
the PhD Program
Proceeding to a PhD program without first completing 
a master’s degree is discouraged. However, a student 
may be admitted after at least 12 months in the MASc 
program if all the requirements have been completed 
with a 3.67 or better CGPA, outstanding potential for 
research has been shown, and approval of the 
student’s supervisory committee, graduate program 
committee and senate graduate studies committee 
been given.

Degree Requirements
Course Work
The minimum requirement is 18 credit hours beyond 
that of the of the MASc degree. Six of these hours will 
be for prescribed courses in the option in which the 
student is enrolled; alternatives can be substituted 
with the approval of the student’s supervisory 
committee. At most, six hours may be senior level 
undergraduate courses. At most, six credit hours may 
be directed studies. At least, six credit hours must be 
within engineering science, except that ENSC 820-3 
may not be used towards the course requirement of 
the PhD degree. Additional courses may be required 
to correct deficiencies in the student’s background.

Research Seminar
All PhD students are required to register for ENSC 
800 in the fall and spring semester. In addition, PhD 
students are required to present at least one research 
seminar per year in ENSC 800.

Qualifying Examination
To qualify the student will submit a brief written 
research proposal and defend it orally to his/her 
supervisory committee within the first 14 months of 
admission. The proposal defence will be judged 
according to the feasibility and scientific merits of the 
proposed research, and demonstration of a 
sophisticated understanding of general material in the 
student’s major area of research. This level of 
understanding is associated with senior 
undergraduate and first year graduate course 
material. The possible outcomes of the qualifying 
examination are ‘pass,’ ‘marginal’ and ‘fail’ (a student 
with ‘marginal’ will be required to re-submit the 
research proposal and defend it for the second and 
final time within six months and/or to take more 
courses, a ‘failing’ grade requires withdrawal).

Thesis
Students define and undertake original research, the 
results of which are reported in a thesis. An 
examining committee is formed as defined in 1.9.3 of 
the Graduate General Regulations. Students conform 
to residence requirements (1.7.3 of the Graduate 
General Regulations). The senior supervisor will be 
an engineering science faculty member approved by 
the department’s graduate program committee.

The student’s progress will be reviewed every 12 
months by a supervisory committee of three or more 
faculty members. At each annual review, the student 
presents a summary of his/her work to date, with the 
first review being the research proposal defence 
described in the section for Qualifying Examination. 
Students not making satisfactory progress in their 
research topics, or failing to demonstrate satisfactory 
knowledge and understanding of recent publications 
in their general area of research, or failing to have 
their revised research proposal approved by the 
supervisory committee within 20 months of admission 
may be required to withdraw as per section 1.8.2 of 
the Graduate General Regulations.

Research Seminar
PhD students present at least one research seminar 
per year as a part of regularly organized 
departmental seminars, including some based on 
completed or nearly completed thesis work. Students 
are expected to attend all the research seminars of 
the school.

Directed Studies and Special 
Topics Courses
Directed studies (ENSC 891, 892) and special topics 
(ENSC 894, 895) courses may be offered by the 
following research groups, subject to student interest 
and demand.

Communications Group
estimation theory
ATM network performance evaluation
optical telecommunications networks
advanced modulation techniques
spread spectrum communications
information flow and decision theory
adaptive arrays
active and passive sonar systems
synthetic aperture radar

Microelectronic group
analog VLSI signal and information processing
applied solid state electronics
CMOS compatible micromachining
embedded VLSI systems
low power, low noise, high frequency circuits
optoelectronic devices
photonics and laser applications in engineering
reliability engineering
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sensor – principles and applications
VLSI circuits for telecommunications

Intelligent Systems and Control Group
design optimization
algorithms for robotics
intelligent design
intelligent control of robotic systems
intelligent manufacturing systems
model-based fault diagnostics in control systems
multivariable control systems
nonlinear control systems
numerical modelling of heat transfer
robotic synthesis

Graduate Courses
ENSC 800-0 Graduate Seminar in Engineering
A seminar series presented by graduate students, 
university researchers, government or industrial labs 
on recent developments in engineering science. All 
full time graduate students are required to register for 
this course in fall and spring semesters. Grading will 
be restricted to satisfactory/unsatisfactory (S/U), and 
to attain a satisfactory grade, students need to attend 
at least two thirds of the seminars. (0-0-0)

ENSC 801-3 Linear Systems Theory
State-space analysis of finite dimensional continuous 
and discrete time linear systems. Linear vector 
spaces, linear operators, normed linear spaces, and 
inner product spaces. Fundamentals of matrix 
algebra; generalized inverses, solution of Ax=y and 
AXB=Y, least square and recursive least square 
estimation, induced norm and matrix measures, 
functions of a square matrix, Cayley-Hamilton and 
Sylvester’s theorems, Singular Value Decomposition 
(SVD) with applications. Analytical representation of 
linear systems, state-space formulation, solution of 
the state equation and determination of the system’s 
response. Controllability, observability, duality, 
canonical forms, and minimal realization concepts. 
Stability analysis and the Lyapunov’s method. 
Prerequisite: graduate standing. 

ENSC 802-3 Stochastic Systems
The application of theories in probability, random 
variables and stochastic processes in the analysis 
and modelling of engineering systems. topics include: 
a review of probability and random variables; random 
deviate generation; convergence of random 
sequences; random processes; autocorrelation and 
power spectral-density; linear systems with stochastic 
inputs; mean-square calculus; AR and ARMA 
models; Markov chains; elementary queuing theory; 
an introduction to estimation theory. Areas of 
application include digital communications, speech 
and image processing, control, radar and Monte 
Carlo simulations. Prerequisite: graduate standing. 

ENSC 805-3 Techniques of Digital 
Communications
This course discusses the fundamental techniques 
used in the physical layer of a digital communication 
system. The main topics are as follows: digital 
modulation, including complex baseband 
representations, the concept of the signal space, 
optimal demodulation, bit error probability analysis, as 
well as timing and carrier recovery; error control 
techniques, including soft decision decoding and the 
Viterbi algorithms; and various kinds of equalization 
(linear, decision feedback, and maximum likelihood 
sequences estimation). Sub topics of the equalization 
section include pulse shaping and eye diagrams. The 
emphasis may vary slightly in different offerings. 
Prerequisite: ENSC 802 or permission of instructor. 

ENSC 810-3 Statistical Signal Processing
Processing techniques for continuous and discrete 
signals with initially unknown or time-varying 
characteristics. Parameter estimation; Bayes, MAP, 

maximum likelihood, least squares the Cramer-Rao 
bound. Linear estmation, prediction, pwer spectrum 
estmation, lattice filters. Adaptive filtering by LMS and 
recursive least squares. Kalman filtering. 
Eigenmethods for spectral estimation. 
Implementation issues and numerical methods of 
computation are considered throughout. Prerequisite: 
ENSC 802 and 429 or their equivalents. 

ENSC 815-3 Multirate Signal Processing
An advanced digital signal processing course. Topics 
include: sampling rate conversion; multirate and 
polyphase representations and implementations; 
multirate filter banks and the discrete wavelet 
transform; modulated filter banks. Applications are 
drawn from areas such as transmultiplexing, echo 
suppression, signal compression and modulation. 
Prerequisite: ENSC 429 or equivalent. 

ENSC 820-3 Engineering Management for 
Development Projects
This course focuses on the management and 
reporting activities of typical engineering development 
projects. Through seminars and workshops it builds 
the student’s skills at estimating project cost and 
schedule, keeping a project on track, and handing 
over the completed project to a customer or another 
team. A writing workshop emphasizes techniques for 
writing proposals, and writing and controlling 
documentation. Note that ENSC 820 will not count 
towards the course work requirement of students 
enrolled in the MASc and PhD programs. 
Prerequisite: permission of instructor. 

ENSC 832-3 Mobile and Personal 
Communications
Propagation phenomena, modulation techniques and 
system design considerations for mobile and personal 
networks. Topics include: fading and shadowing, 
noise and interference effects, analog and digital 
transmission, cellular designs, multiple access 
techniques. Prerequisite: ENSC 802 or permission of 
instructor. 

ENSC 833-3 Network Protocols and 
Performance
This course covers the techniques needed to 
understand and analyse modern communications 
networks. The main topics are as follows: practical 
techniques for the design and performance analysis 
of data communication networks; performance 
analysis of error control, flow and congestion control, 
and routing; networks of queues using stochastic and 
mean value analysis; polling and random access 
LANs and MANs; wireless networks; broadband 
integrated services digital networks and 
asynchronous transfer mode; optical networks. 
Prerequisite: ENSC 802 or permission of instructor. 

ENSC 834-3 Fundamentals of Optical 
Communication
This course discusses modern fibre optics 
communication systems. The major topics to be 
covered are as follows: the analysis of optical 
transmission media, including multimode and single 
mode technology; bandwidth limitations imposed by 
dispersive behaviour of fibre; modified fibre profiles 
for third generation fibre communication systems; 
solitons; semiconductor laser diodes; external 
modulation; PIN photo diodes and avalanche photo 
detectors; bandwidth and noise limitations; optical 
amplifiers’ semiconductor laser amplifiers; doped 
fibre amplifiers; optical receiver and transmitter 
circuits; quantum limited receiver performance; BER 
performance; optical communication networks. 

ENSC 835-3 High-Speed Networks
(3-0-0) Prerequisite: ENSC 427 or permission of the 
instructor. 

ENSC 850-3 Semiconductor Device Theory
Detailed treatment at the graduate level of 
semiconductor fundamentals and theory. Electronic 

properties and characteristics of selected 
semiconductor devices: pn junctions, schottky barrier 
junctions, silicon-based heterojunctions and ohmic 
contacts; bipolar junction transistors; field effect 
transistors; heterostructures; charge coupled devices 
and microwave devices. (3-0-0) Prerequisite: PHYS 
365 or permission of instructor. 

ENSC 851-3 Integrated Circuit Technology
Review of semiconductor physics. Technology of 
semiconductor devices and integrated circuits: 
material evaluation, crystal growth, doping, epitaxy, 
thermal diffusion, ion implantation, lithography and 
device patterning, and thin film formation. Design and 
fabrication of active and passive semiconductor 
devices, packaging techniques and reliability of 
integrated circuits. 

ENSC 852-3 Analog Integrated Circuits
Models for integrated circuit activity and passive 
devices and their implementation; computer aided 
design tools and their use in designing analog 
integrated circuits; analysis of single transistor 
amplifiers; current sources, current mirrors, and 
voltage references; op-amps characteristics, analyses 
and circuit design examples; frequency response of 
integrated circuits; noise in integrated circuits; low 
power integrated circuits; non-linear analog integrated 
circuits. The students will be required to either design, 
fabricate and test simple analog ICs in the 
microelectronics lab, or do a project which involves 
the design, analysis, modeling and simulation of an 
analog integrated circuit. Prerequisite: ENSC 850 or 
permission of instructor. 

ENSC 853-3 Digital Semiconductor Circuits 
and Devices
MOS device electronics. Second Order Effects in 
MOS transistors. BJT device electronics. Static and 
transient analysis of inverters. Digital gates, circuits 
and circuit techniques. Speed and power dissipation. 
Memory systems. Gate arrays, semicustom and 
customized integrated circuits. CAD tools. Students 
are required to complete a project. 

ENSC 854-3 Integrated Microsensors and 
Actuators
Microelectronic transducer principles, classification, 
fabrication and application areas. Silicon 
micromachining and its application to integrated 
microelectronic sensors and actuators. CMOS 
compatible micromachining, Static, dynamic and 
kinematic microactuator fabrication. Integrated 
transducer system design and applications. Students 
will be required to complete a micromachining project 
in the microfabrication lab at ENSC. Prerequisite: 
ENSC 370, 453, 495 or permission of instructor. 

ENSC 855-3 Modern Semiconductor Devices
The course will present the physical concepts 
required to participate in (or gain appreciation for) the 
field of high performance, high speed semiconductor 
devices used in telecommunication systems. Topics 
include: basic semiconductor energy band structure, 
low and high field transport in semiconductors, 
ballistic transport, the depletion approximation and 
beyond, heterostructures, band line-ups, lattice 
mismatched heterostructures – strain as design 
parameter, charge recombination, operating 
principles of modern semiconductor devices such as 
SiGe or III-V HBTs, MESFETs/HEMTs, 
photodetectors, quantum well lasers. 

ENSC 856-3 Compound Semiconductor Devic 
Technology
The course will present the necessary tools and 
techniques required in the fabrication of compound 
semiconductor devices. Because of the wide disparity 
between III-V and silicon semiconductor devices, the 
course is orthogonal to the silicon device fabrication 
course ENSC 851. Topics to be cover include: basics 
of HBTs and HEMTs, elements of III-V compound 
semiconductor materials science, III-V substrate 



322 Faculty of Applied Sciences – School of Kinesiology
preparation and properties, doping of III-V 
compounds and amphoteric behavior, epitaxial 
growth by MBE, MOCVD, characterization of epitaxial 
layers, lithography: optical and electron beam, 
Schottky and Ohmic contact formation, plasma 
processing techniques such as RIE and PECVD. 

ENSC 858-3 VLSI Systems Design
Topics of relevance to the design of very large scale 
integrated (VLSI) circuits in CMOS technologies are 
covered. Key design techniques and fundamental 
limitations for high-speed computer and 
communication circuits are discussed. Most of the 
material will be presented through a series of case 
studies. The main topics are: CMOS technology, cell 
library design, memory design (SRAM, DRAM, ROM, 
PLA), arithmetic unit design, and embedded 
processor design. Parallelism, pipelining, and 
clocking are also discussed. (3-0-0) Prerequisite: 
ENSC 450 or equivalent, or permission of the 
instructor. 

ENSC 861-3 Source Coding in Digital 
Communications
This course presents basics of information theory and 
source coding with applications to speech/audio, 
images/video and multimedia. The course first covers 
the topics of entropy, information, channel capacity 
and rate-distortion functions. Various techniques used 
in source coding, such as entropy coding, scalar and 
vector quantization, prediction, transforms, analysis 
by synthesis, and model based coding are then 
discussed. Prerequisite: ENSC 802 or equivalent. 

ENSC 883-3 Optimal Control Theory
Review of finite dimensional linear systems 
represented in state space formulation. Bellman’s 
principle of optimality and dynamic programming with 
applications to control of discrete and continuous time 
systems. Introduction to variational calculus, 
Pontryagin’s maximum principle, Hamilton-Jacoby-
Bellman Equation, and variational treatment of control 
problems. Several optimal control problems such as 
optimal linear quadratic regulator (LQR), optimal 
tracking and suboptimal output controllers will be 
discussed. Prerequisite: ENSC 483 or 801. 

ENSC 887-3 Computational Robotics
A main goal of computational robotics is to 
automatically synthesize robot motions to achieve a 
given task. This course discusses geometric and 
algorithmic issues that arise in such an endeavour. 
For examples: how can a robot plan its own collission-
free motions? How does it grasp a given object? How 
do we account for uncertainty? The course employs a 
broad range ot tools from computational geometry, 
mechanics, algoithms and control. The material 
covered also finds applications in designing devices 
for automation and in computer animation. The 
course involves a substantial project which exposes 
students to practical and implementational issues 
involved in building automatic motion planning 
capabilities for robotic systems. Prerequisite: ENSC 
438 and a basic course in data structures and 
algorithms, or permission of the instructor. 

ENSC 888-3 Finite-Element Methods in 
Engineering
Overview of FEM and its use in industry mathematical 
foundations of FEM; Galerkin method; finite element 
interpretation of physical problems in one, two and 
three dimensions; numerical techniques for storing 
and solving sparse matrices; checking for 
convergence, error estimation; pre- and post-
processing; automatic mesh generation. 

ENSC 889-3 3D Object Representation and 
Solid Modelling
Introduction to concepts of 3D geometric modelling. 
Curve and surface descriptions including Bezier, B-
Spline and NURBS. Polygonal representations. 
Regularized boolean set operations, primitive 
instances, sweep representations boundary 

representations, spatial partitioning and constructive 
solid geometry. Discussion of geometric coverage 
versus modeller complexity. User interface issues for 
solid modelers. Description of existing solid modelers 
and discussion of applications and limitations of solid 
modelling. Prerequisite: ENSC 439 and CMPT 351. 

ENSC 890-3 Advanced Robotics: Mechanics 
and Control
Robotic applications are extensively involved in 
various fields such as manufacturing and health care 
with new, efficient tools and methods having been 
developed for modelling and co-ordinating such 
devices. The main focus of this course is to introduce 
these tools and methods for kinematic and dynamic 
modelling approaches. These new approaches allow 
more intuitive and geometrical representation of 
motion and interaction in any articulated multi-body 
system such as robotics devices. The course offers 
valuable background for students involved in 
computer graphics (e.g. animation), human/machine 
interface (eg. haptic interface), control engineers (e.g. 
trajectory planning, master/slave system) and robotic 
designers. The course involves individual projects in 
modelling and co-ordination of a robotic device. 
Prerequisite: introductory course in robotics (ENSC 
488) or permission of the instructor. 

ENSC 891-3 Directed Studies I*
ENSC 892-3 Directed Studies II*
ENSC 894-3 Special Topics I*
ENSC 895-3 Special Topics II*
ENSC 897-0 MEng Project
ENSC 898-0 MASc Thesis
ENSC 899-0 PhD Thesis

Courses Offered by Other Departments
Of particular interest to engineering science graduate 
students are these courses. Complete descriptions 
can be found elsewhere in this Calendar.

BUEC 820-4 Analysis of Dynamic Processes
CMPT 720-3 Artificial Intelligence
CMPT 750-3 Computer Architecture
CMPT 815-3 Algorithms of Optimization
CMPT 821-3 Robot Vision
CMPT 822-3 Computational Vision
CMPT 827-3 Expert Systems
CMPT 851-3 Fault-Tolerant Computing and 
Testing
CMPT 852-3 VLSI Systems Design
CMPT 853-3 Computer-Aided Design/Design 
Automation for Digital Systems
KIN 885-3 Seminar on Man-Machine Systems
MATH 851-4 Numerical Solutions of Ordinary 
Differential Equations
PHYS 425/821-3 Electromagnetic Theory
PHYS 810-3 Fundamental Quantum Mechanics
PHYS 861-3 Introduction to Solid State 
Physics

School of Kinesiology
K9625 Shrum Science Centre, (604) 291-3573 Tel, 
(604) 291-3040 Fax, www.sfu.ca/kinesiology

Director
J.B. Morrison BSc, ARCST (Glas), PhD (Strath)

Graduate Program Chair
A.J.  Davison BSc (Cape Town), MSc, PhD (Rutgers)

Faculty and Areas of Research
For a complete list of faculty, see “School of 
Kinesiology” on page 119.

E.A. Accili – Ion channels, signal transfuction, 
pacemaker mechanisms of the heart
P.N.S. Bawa – neuroscience
A.P. Blaber – environmental and aerospace 
physiology

T.W. Calvert – human figure animation, telelearning, 
computer graphics and computer-human interaction
A.J. Davison – oxygen and the anti-oxidant vitamins - 
benefits and hazards
J. Dickinson – motor learning and human factors
D.T. Finegood – regulation of carbohydrate 
metabolism
D. Goodman – motor control and learning
J.A. Hoffer – neural control of movement and neural 
prostheses
C. Krieger – physiology and pathophysiology of motor 
control
C.L. MacKenzie – motor control
R.G. Marteniuk – motor control
T.E. Milner – human biomechanics/neural control of 
movement
J.B. Morrison – bioengineering and environmental 
ergonomics
W.S. Parkhouse – exercise physiology and 
biochemistry
S.N. Robinovitch – biomechanics, falls and fall-related 
injuries in the elderly
M.P. Rosin – environmental carcinogenesis
G.F. Tibbits – cardiac biology
A.V. Vieira – biochemistry and cell biology of vitamin 
and hormone research
D. Weeks – human factors psychology

Adjunct Professors
J.M. Berry – environmental carcinogenesis
D.O. Cheyne – psychophysiology of movement; 
magnetoencephalography
D.J. Darvill – human factors related to human-
machine interaction
A.A. Eisen – neuromuscular diseases
B.D. Fisher – models of perceptual-motor behavior 
and human-computer interaction
K.M. Hamilton – cognitive psychomotor performance, 
environmental stress effects, man machine systems
G.G. Korienek – biological robotics and locomotion in 
hypogravity
M. Lepawsky – hyperbaric medicine
A.J. Lomax – 3D technology for endoscopic surgery 
and human/machine interaction in laparoscopic 
surgery
G.I. Morariu – human underwater penetration, 
technological and physiological aspects
P. Pretorius – physiology of aging
L.C. Schwarz – transforming growth factor-beta and 
apoptosis
T. Smith – occupational health and safety
L. Zhang – oral carcinogenesis

Admission
For admission requirements, See “1.3 Admission” on 
page 295. At least 24 hours of appropriate 
undergraduate science courses are required.

MSc Program
Although the minimal requirements for the MSc are 
12 credit hours of graduate courses and a thesis, 
most supervisory committees require more than the 
minimum. At least six of these hours must be from the 
graduate course offerings in kinesiology. Courses will 
be chosen by the candidates’ supervisory committee 
after consultation with the candidate. For further 
information and regulations, see “Graduate General 
Regulations” on page 295.

Thesis
The school encourages early submission of the thesis 
proposal which is circulated to faculty and resident 
graduate students, and formally presented for 
discussion at an open forum. A formal defence of the 
completed thesis is made to the examination 
committee at an open forum. The thesis proposal 
must precede the defence by at least four months. For 
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further information and regulations, see “Graduate 
General Regulations” on page 295.

Time Required for Degree
Degree requirements can normally be completed in 
six semesters.

PhD Program

Degree Requirements
Students are admitted to the program in an area 
defined and determined prior to acceptance by the 
school’s graduate program committee. The program 
must be within the student’s and the school’s 
capabilities. Students must show competence in 
methodology relevant to proposed research.

Normally the supervisory committee will prescribe 
courses necessary to complete the student’s 
academic preparation. In exceptional circumstances, 
the supervisory committee may allow the student to 
proceed without additional course work over and 
above that for a master’s degree.

Study and research is designed to suit the 
background and research objectives of each student 
and may differ widely from student to student.

A student may be directed to acquire an adequate 
knowledge of a language which would be relevant to 
his/her studies.

The student will present two seminars plus a 
dissertation proposal on topics approved by the 
student’s supervisory committee. They will be 
presented during the regularly scheduled school 
seminar time, normally between the first and sixth 
semesters. Both the timing and subject matter of 
seminars will be chosen by the supervisory 
committee in consultation with the student.

Comprehensive Examinations
At a time set by the supervisory committee, and within 
six semesters of residence, the student takes written 
and oral comprehensive examinations. The 
comprehensive examination committee consists of a 
minimum of five people, at least three of whom must 
be faculty members of the School of Kinesiology, 
including the senior supervisor and the school’s 
graduate program chair (or designate, who will act as 
the committee chair), plus one faculty member from 
outside the school.

Written
There will be four written examinations.

Part One
One exam paper will be devoted to the student’s field 
of specialization and will permit extensive exploration 
of the research area. This examination is typically set 
by the senior supervisor in consultation with the 
comprehensive examination committee and consists 
of the following format.

• an initial response, based on a four to six hour 
single sitting, closed book exam.

• a further three days during which the student will 
prepare and submit a response to the same 
question.

Part Two
The other three examinations are based on three 
supplementary and related areas chosen by the 
comprehensive examination committee after 
consultation with the student. Decision of the 
examining committee is by simple majority.

Possible results of each written exam are pass, defer 
or fail. A deferral is used when the examiner wishes to 
defer judgment until after the oral examination. A 
student who fails one examination must rewrite that 
component. A complete rewrite of all four 
examinations at a subsequent sitting is required in the 

case of either failure of more than one or passing less 
than two of the written comprehensive examinations. 
An unsatisfactory performance on the second trial 
necessitates withdrawal from the program.

Oral
Students proceed to the oral examination when a 
pass or deferred (maximum of two) grade on all four 
sections of the written examination is received. The 
oral examination is held by the comprehensive 
examination committee. The student will be examined 
primarily in the areas covered by the written 
examination, but questions may range over the entire 
discipline. Possible results of the oral examination are 
pass, defer or fail. A student who fails the oral 
examination may take it again only once. A deferral 
results in specific conditions of remedial work or re-
testing as determined by the examining committee. A 
deferred evaluation will not be converted to a pass 
unless the comprehensive examination committee’s 
conditions have been met within the established time 
frame. Otherwise, the deferral will lapse to a fail. The 
student cannot proceed to the dissertation proposal 
until the oral comprehensive exam has been passed.

Dissertation
Dissertation Proposal
Upon successful completion of the comprehensive 
examinations, the candidate prepares a dissertation 
proposal, which is circulated to faculty and resident 
graduate students, and will formally present this 
proposal for discussion at a school open forum. The 
proposal must precede the dissertation defence by at 
least one year.

Completed Dissertation
The completed dissertation is judged by the 
candidate’s examining committee. If the dissertation 
defence is failed, the candidate is ineligible for further 
candidacy in the degree program at this University.

For information and regulations, refer to the Graduate 
General Regulations (page 295).

Graduate Courses
Note: If the subject matter of a listed course has been 
previously completed with graduate credit, the course 
may not be taken again for credit.

KIN 805-3 Directed Studies
Seminar opportunity to develop under a faculty 
supervisor, special interest in considerable depth. 
Normally, KIN 805 may be taken not more than once 
for credit toward a degree. 

KIN 806-3 Special Topics
Special topics in areas not currently covered within 
the graduate program offerings. The course may be 
offered as a lecture or a seminar course. 

KIN 807-3 Special Topics
Special topics in areas not currently covered within 
the graduate program offerings. The course may be 
offered as a lecture or a seminar course. 

KIN 808-3 Special Topics
Special topics in areas not currently covered within 
the graduate program offerings. The course may be 
offered as a lecture or a seminar course. 

KIN 810-3 Seminar in Exercise Biochemistry
A detailed study of current topics in exercise 
metabolism including endocrine control of exercise 
metabolism, protein turnover in muscle, metabolic 
fatigue mechanisms in muscle, and cellular 
adaptation to training. Prerequisite: KIN 407, 410 and 
430, or equivalent. 

KIN 812-3 Molecular and Cellular Cardiology
This course involves biochemical and biophysical 
analyses of cardiac function. Topics for discussion 
include excitation, contraction, E-C coupling and the 
regulation of pHi. Prerequisite: Introductory 
biochemistry and biophysics. 

KIN 821-3 Advanced Cardio-respiratory 
Physiology
Detailed review of the current topics in cardio-
vascular and respiratory physiology in health and 
disease. Prerequisite: KIN 305, 306 and 407. 

KIN 825-3 Seminar — Learning and Motor 
Development
Study selected topics from skill learning and motor 
performance. 

KIN 826-3 Motor Control: A Behavioral 
Perspective
The study of selected aspects of research in motor 
behavior. The focus will be on delineating the 
problems of a viable theory of action, and on seeking 
solutions to the problems. Prerequisite: KIN 467, or 
equivalent. 

KIN 835-3 Kinanthropometry and Human 
Development
To provide detailed insights into stratagems and 
tactics in studying human size, shape, composition, 
proportion, maturation, gross function as related to 
normal and atypical growth, exercise, performance 
and nutrition. 

KIN 840-3 Adaptive Control of Body Mechanics
Adaptive control of body mechanics by modifying 
voluntary muscle activity and reflex feedback will be 
examined in the context of interaction between 
humans and their mechnical environment. 
Experimental approaches and analysis methods will 
be presented in the laboratory. (2-1-0) Prerequisite: 
KIN 416. 

KIN 850-3 Cellular and Metabolic Control 
Systems
Molecular mechanisms of cellular control, and their 
relationship to the integration of metabolism and 
physiological function. The course will cover 
mechanisms of hormone action, immunoregulation, 
carcinogenesis, and the principles of metabolic 
control. 

KIN 851-3 Recent Advances in Experimental 
Carcinogenesis
This class will integrate current knowledge on the 
process of carcinogenesis in tissues in which cancer 
commonly occurs in North America. Discussions will 
focus on new techniques being developed to identify 
individuals at risk for cancer and new approaches 
being used to intervene to prevent development of the 
disease. Prerequisite: KIN 431. 

KIN 861-3 Control Mechanisms in Human 
Physiology
An intensive study of human neuro-muscular control 
and neuro-endocrine control phenomena. 
Prerequisite: KIN 305, 306 and 407. 

KIN 865-3 Neural Control of Movement
The course covers the peripheral nervous system 
including reflexes and spinal cord organization in 
detail. This prepares the student with a thorough 
understanding of general functioning of the nervous 
system. In addition, the course covers the 
neurophysiology of the cerebellum, motor cortex, 
basal ganglia, vestibular system and other related 
structures involved in central control of movement. 
Laboratory demonstrations are part of the course. 

KIN 870-3 Human Systems Modelling
Systems analysis will be applied to a variety of 
physiological problems. Quantitative tools will be 
developed and computer simulation introduced. 

KIN 875-3 Histo-Physiology
Histo-physiology, biochemical cytology and fine 
structural studies of mammalian tissue with emphasis 
on human organ system. The course will comprise 
seminars and research projects where cytochemical 
and fine structural techniques can be adopted to 
investigate the project. Prerequisite: KIN 336 or 
equivalent. 
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KIN 880-3 Internal Biomechanics
To relate the laws of mechanics to the function and 
structure of tissues and systems of the human body. 
Emphasis will be in relation to internal events 
occurring in normal and abnormal human states. 
Prerequisite: KIN 402. 

KIN 885-3 Seminar on Human-Machine 
Systems
A study of the principles involved in integrating human 
capabilities into complex machine systems. 

KIN 890-3 Engineering Aspects of Human 
Function
The application of engineering principles to the study 
of normal and abnormal human function. 

KIN 898-0 MSc Thesis
KIN 899-0 PhD Dissertation

School of Resource and 
Environmental 
Management
9677 Shrum Classroom Building, (604) 291-4659 Tel, 
(604) 291-4968 Fax, www.rem.sfu.ca

Director
P.W. Williams BA (Ott), MA (Wat), PhD (Utah State)

Emeritus Professor
J.L. Knetsch BS, MS (Mich State), MPA, PhD (Harv)

Professors
J.C. Day BS, MSc (W Ont), PhD (Chic)– resource 
management policy, water resources, impact 
assessment
R.M. Peterman BSc (Calif), PhD (Br Col) – fish 
population dynamics and management, simulation 
modelling, risk assessment, decision analysis
P.W. Williams BA (Ott), MA (Wat), PhD (Utah State) – 
policy, planning and management issues in tourism 
and outdoor recreation

Associate Professors
A.M. Gill BA (Hull), MA (Alta), PhD (Manit) – tourism, 
resource communities*
F. Gobas BSc, MSc (Amst), PhD (Tor) – 
environmental chemistry and toxicology, 
environmental fate modelling
T.I. Gunton BA, MA (Wat), PhD (Br Col) – regional 
resource and development planning
M. Jaccard BA, MRM (S Fraser), PhD (Grenoble) – 
resource and environmental economics with primary 
research interests in the field of energy and 
sustainable economics
K. Lertzman BSc (Man), MSc, PhD (Br Col) – forest 
ecology, long term forest dynamics, landscape 
ecology, conservation biology, global change
E. Pinkerton BA (Wellesley), MAT (Harv), MA, PhD 
(Brandeis) – maritime anthropology, community roles 
in management of adjacent renewable resources

Assistant Professors
W. Haider MSc (Austria), MA (Car), PhD (McG) – 
parks and outdoor recreation, human dimensions in 
resource management, choice modelling, social 
decision support systems
D. Knowler BA, MA (Alta) PhD (York, UK) – ecological 
economics, bioeconomic modelling, natural resource 
management in developing countries, valuation of 
environmental resources

Associated Faculty
A.S. Harestad, Biological Sciences
M. Roseland, Geography
R.D. Routledge, Mathematics
M. Schmidt, Geography

Adjunct Professors
T. Berry BSc (Sask), MRM (S Fraser) – Principal, 
Compass Resource Management Ltd. (resource and 
environmental economics, sustainability analysis, 

electricity market reform, multi-criteria decision 
analysis)
D. Bisson BEnvStud (Wat), BLaw (Calg), MBC 
(S Fraser) – Senior Advisor, Environmental Health, 
Safety, Westcoast Energy Inc., Corporate 
(environmental legal and management advice, 
development and implementation of environmental 
management system EMS, environmental audit 
standards, ISO 14000 gap analysis and cost benefit 
analysis, GHG emission reduction trading pilot)
D. Boyd BComm (Alta), BLaw (Tor), MA (McG) – 
Senior Association, Faculty of Law, University of 
Victoria (environmental law)
M.J. Bradford BSc, MSc (S Fraser), PhD (McG) – 
research scientist Department of Fisheries and 
Oceans (water flow effects on chinook salmon)
A. Fall BSc, PhD (S Fraser) – research consultant 
working on landscape ecology, spatially explicit 
simulation, natural disturbance models and 
sustainable forest management
H. Harker BSc (Kings Point, NY), MSc (Alaska), PhD 
(Wat) – Director of Planning, Regional District of 
Comox-Strathcona
E. Heyerdahl BSc (Ore), MSc, Phd (Wash), Research 
Forester, USDA Forest Service (dendochronology, fire 
ecology and the analysis of historical fire regimes)
R. Hoos BSc (Calg), MSc (Vic, BC) – Director of 
Northern Affairs, Polar Gas, Calgary (environmental 
impact assessment)
M. Ikonomou BSc (Trent), MSc, PhD (Alta) – research 
scientist, Department of Fisheries and Oceans (mass 
spectrometry, environmental analytical chemistry and 
environmental pollution as it relates to fresh water 
and marine ecosystems)
M. Kent BA (S Fraser), MSc (Alta) – Director, Highway 
Environment, BC Ministry of Transportation and 
Highways (impact assessment, environmental 
conflicts)
W. Kurz DipHolzwirt (Hamburg), PhD For (Br Col) – 
forest ecology and management, global carbon 
budgets
D. Marmorek BES (Wat), MSC (Br Col) – Director and 
partner, Environmental and Social Systems Analysts 
Ltd. (ESSA), Vancouver BC (adaptive environmental 
assessment and management; ecological impacts of 
acid deposition)
J. Marra BA (Montana), PhD (Cant) – Principal 
Shoreland Solutions, Newport, Oregon (coastal 
processes, geomorphology, planning and 
management, hazards, public involvement, GIS)
D.W.I. Marshall BSc (Qu) – Program Director, Fraser 
Basin Management Program (environmental and 
social impact assessment)
J.S. MacDonald BSc (S Fraser), PhD (WOnt) – 
fisheries scientist, Department of Fisheries and 
Oceans (ecosystems processes in watersheds, tophic 
ecology and habitat science)
A. MacKinnon BSc, MSc (Br Col), Manager, Forest 
Ecology, BC Ministry of Forests (forest ecology)
A. Murray BEnvStu (Wat), MSc Res Mgmt (Cant) – 
Manager, Environment, Vancouver International 
Airport Authority (environmental assessment at 
airports, impact assessment, environmental 
management systems, ISO 14,000 standards)
J. Nyboer BSc (Alta), BEd (Tor), MRM, PhD 
(S Fraser) – Executive Director, Canadian Industry 
Energy End-Use Data and Analysis Centre 
(CIEEDAC) and Energy Research Group (ERG) 
(energy system modelling, industrial energy use 
analysis, energy efficiency analysis, technology 
assessment
D. O’Gorman BA (Alta), MA (Br Col) – Deputy 
Commissioner, Commission on Resources and 
Environment, Victoria
N. Pellatt BSc, PhD (S Fraser) – Coastal Ecologist, 
Parks Canada (coastal ecology, paleoecology)
P. Ross BSc (Trent), MSc (Dal), PhD (Utrecht) – 
environmental contaminants in marine mammals, 
modelling contaminants in the eco-system

S.G. Sigurdson BA (Manit), QC – Principal, The CSE 
Group (development of regulatory frameworks and 
conflict management systems; fisheries issues to 
environmental assessments; forest management to 
health care, resource, land use, and environmental 
matters, often involving First Nations)
D. Ware BSc, PhD (Br Col) – research scientist, 
Northwest Ecosystems Institute (fish population 
ecology, dynamics and productivity)
P. Wright BS (Lakehead), MS, PhD (Ohio State) – 
(environmental conflict resolution, parks and outdoor 
recreation)

*joint appointment with geography

The School of Resource and Environmental 
Management offers two interdisciplinary graduate 
programs in resource management: a master’s 
degree (MRM) in resource management and a PhD 
degree in resource and environmental management.

These programs are designed for recent graduates 
from a range of disciplines, and for individuals with 
experience in private organizations or public agencies 
dealing with natural resources and the environment. 
Relevant disciplines of undergraduate training or 
experience include fields such as biology, 
engineering, chemistry, forestry and geology, as well 
as business administration, economics, geography, 
planning and a variety of social sciences. The 
graduate programs provide training for professional 
careers in private or public organizations and 
preparation for further training for research and 
academic careers. Some courses are scheduled in 
the evenings or week long blocks. An optional 
co-operative education program permits students to 
work in a private organization or a resource 
management agency to gain first hand experience.

Students take an integrated sequence of courses in 
complementary fields, pursue further courses in their 
area of specialization in the school and throughout 
the University, and complete a research project on a 
topic involving more than one traditional discipline. 
The aim is to increase familiarity and competence in 
understanding the dynamics of natural resources, the 
strategies and techniques of natural resource and 
environmental planning and management, and the 
biological, ecological, physical, social, economic and 
institutional implications of resource decisions. 
Students also become familiar with various 
quantitative methods of analysis and aids to decision 
making. In the field of natural resources, in particular, 
it is important that an academic program stress 
problem-solving as well as creative and critical 
thinking skills rather than focus primarily on subject 
matter such as fisheries, economics, or forestry.

The courses are designed specifically for resource 
and environmental management students. This full 
time faculty complement provides a strong focus and 
integration that significantly enhances the graduate 
educational experience.

Faculty and student research evaluates the 
effectiveness of existing natural resource 
management policies and, where appropriate 
develops alternatives. Innovative strategies often 
emerge from research into the biological dynamics of 
natural resources, or the institutional, social, 
economic or public policy aspects of their 
management. The emphasis in course materials and 
research programs is not simply to identify and 
describe resource and environmental problems, but to 
better understand causes and design acceptable 
solutions. Researchers apply a range of approaches 
including cost-benefit analysis, simulation modelling, 
legal and institutional assessment frameworks, and 
social surveys to address critical and emerging 
natural resource management and environmental 
issues on local, national, and international scales. 
Considerable research is in collaboration with 

http://fas.sfu.ca/rem/rem.html
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resource management agencies to facilitate 
implementation of research results.

Co-operative Education
The REM co-operative education program places 
students in a resource or environmental management 
agency (government or private) to gain professional 
work experience in applied problem solving. The 
optional co-op program can lead to work that is 
directly applicable to REM 699 Research Project.

Centres and Institutes

Co-operative Research Management 
Institute
REM faculty play an active role in the Co-operative 
Research Management Institute. This institute is a 
unit on the Burnaby Mountain campus that houses 
personnel from natural resources management 
agencies. The institute can facilitate solutions to 
difficult multidisciplinary issues in resource 
management by providing an environment where 
personnel from different management agencies such 
as forestry, fisheries and wildlife can work side-by-
side along with SFU faculty, graduate students, post-
doctoral fellows and research associates on a daily 
basis. The university benefits from greater 
concentration of expertise in resource management 
on campus and from new opportunities for 
multidisciplinary, collaborative research programs.

Tourism Research
In keeping with its multidisciplinary character, the 
school plays a leading role in Simon Fraser 
University’s Centre for Tourism Policy and Research 
which undertakes research, professional 
development seminars and workshops, and conducts 
planning and marketing research projects for public 
and private sector tourism organizations.

Admission Requirements
Refer to the Graduate General Regulations (page 
295) for admission requirements. Contact the School 
of Resource and Environmental Management directly 
for an application package.

Those with degree qualifications in fields not directly 
related but with extensive experience in resource 
management are encouraged to apply.

Individuals will vary in their preparation for the various 
disciplines involved in the school. Therefore, 
admission to the school might be conditional upon the 
completion of certain undergraduate courses.

Application deadline: February 15.

Master’s Program

Requirements
Students must complete seven required courses (see 
list below), six graduate level elective courses and a 
research project (REM 699). A minimum of 69 credit 
hours is required to complete the degree, consisting 
of 43 credit hours of required courses and 26 credit 
hours of elective courses. In exceptional cases, if a 
student provides evidence of advanced education that 
is equivalent to one of the required courses, the 
student may be granted a waiver for that course, 
thereby reducing the number of required courses to 
six.

Prerequisite Courses
All students must be familiar with the material covered 
in an undergraduate course in parametric and 
nonparametric statistics.

Required Courses
Students must complete all of
REM 601-5 Natural Resources Management I: 

Theory and Practice
REM 611-5 Applied Population and Community 

Ecology
REM 621-5 Economics of Natural Resources
REM 631-5 River Basin Analysis, Planning and 

Management
REM 698-3 Field Resource Management Workshop
REM 699-10 Research Project
REM 801-5 Principles of Research Methods and 

Design in Resource and Environmental 
Management

and one of
REM 642-5 Regional Planning I
REM 644-5 Public Policy Analysis and Administration

Elective Courses
To fulfil the requirement for six elective courses, 
students generally choose courses that support and 
complement their particular research interests. 
Students may, in consultation with their senior 
supervisor, select REM courses and/or courses from 
other departments.

Doctoral Program

Admission
To qualify for admission, an applicant must satisfy all 
of the university requirements for admission as 
outlined in SFU’s graduate general regulations. 
Applicants must have:

• the ability to carry out innovative, independent and 
original PhD level research in that field

• high academic standing in previous university work
• a master’s degree in a related discipline

All applicants must submit the following with their 
application:

• all university transcipts
• a short curriculum vitae providing evidence of 

awards, academic performance, publications and 
relevant research and work experience

• a 500-1,000 word statement of interest describing 
how this program fits into the applicant’s research 
and career objectives

• three letters of reference (using the form provided in 
the application package) from respected academics/
researchers who have firest-hand knowledge of the 
applicant’s research capabilities and academic 
training

• results from the GRE Writing Assessment Test and
• official results of the TOEFL and TWE or IELTS 

exams (for applicants whose first language is not 
English and whose previous education has been 
conducted in another language)

Applicants must be accepted by an identified senior 
supervisor prior to admittance. PhD applicants are 
strongly advised to visit the University for an inteview 
prior to February 15 of the year of requested 
admission. See “1.3.4 Admission to a Doctoral 
Program” on page 296.

Transfer from the Master’s Program to 
the PhD Program
A student in the MRM program who shows 
exceptional ability may apply to transfer to the PhD 
program only if the student has the ability to carry out 
innovative independent and original PhD level 
research in that field and he or she has obtained high 
academic standing in previous university work. All 
applicable university regulations governing such 
transfers must be met, and such transfers are only 
permitted when the student has been in the master’s 

program for at least two but not more than four 
semesters.

Transfer applications must be approved by the 
student’s supervisory committee, the REM graduate 
studies committee, and the senate graduate studies 
committee. Transfer students will be eligible to earn 
only the PhD degree.

Degree Requirements
Courses
All REM PhD students must complete

REM 801-5 Principles of Research Methods and 
Design in Resource and Environmental 
Management

REM 802-5 Institutional Design and Decision Making 
for Environmental Management

REM 698-3 Field Resource Management 
Workshop

and two elective graduate courses

The selection of elective courses must be approved 
by the student's senior supervisor.

Elective courses, which are meant to support the 
student's preparation for comprehensive 
examinations and/or dissertation research, may be 
taken outside REM, if approved by the student's 
supervisory committee.

The student's supervisory committee may 
recommend that the student completes courses in 
addition to the three required and two elective 
courses in order to strengthen the student's 
background in areas directly related to the student's 
thesis research.

Students who have transferred from the REM 
master's program into the REM PhD program may 
obtain a course waiver for REM 801, 802, and 698 if 
they have received credit for these courses within five 
years of their commencement of the PhD program. 
Students cannot obtain course waivers for the two 
elective courses. If a student receives a course 
waiver, the student is not required to replace the 
course for which the waiver was received with another 
course.

Students who have completed the REM master's 
program and are accepted into the REM PhD 
program within a period of five years after completing 
the REM master’s program, must substitute other 
suitable graduate level courses for any of the PhD 
program required courses (listed above) that they 
have taken as part of the REM master's program. 
These course substitutions must be approved by the 
student's senior supervisor.

Comprehensive Examinations
To complete the PhD degree the student must pass 
the REM PhD comprehensive examination. The 
purpose of the examination is to examine the 
candidate's knowledge and abilities in disciplinary 
areas that are different from but related to the area of 
the student's thesis research. The comprehensive 
examination process includes three main disciplinary 
areas, i.e.

• environmental sciences 
• policy and planning in resource and environmental
 management 
• natural resource and environmental economics

To complete the comprehensive examination, the 
student must prepare three written field statements. 
The field statements are then evaluated by the 
comprehensive examination committee in 
accordance with the policies and procedures of the 
School of Resource and Environmental Management.

If the candidate fails the comprehensive exam, and 
this assessment is approved by the graduate studies 
committee, the student will be required to withdraw 
from the PhD program.
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Detailed information about the comprehensive 
examination procedures, dates, and deadlines are 
provided in the PhD Handbook of the School of 
Resource and Environmental Management.

Thesis Proposal
All PhD candidates must submit a written thesis 
proposal by the end of the seventh semester of full 
time enrolment in the program. In conjunction with the 
members of the supervisory committee, students 
develop a detailed written research proposal which 
must be defended before the supervisory committee. 
This thesis proposal is intended to demonstrate that 
the candidate's research abilities are adequate for 
PhD level research and to determine that the 
proposed research is feasible and has merit. The 
student must pass the thesis proposal defence to 
remain in the program.

Thesis
A written thesis based on the candidate's original 
contribution to research in the field of resource and 
environmental science and management is the final 
requirement for the PhD program and must include 
aspects of at least two disciplinary areas (such as 
ecology and policy, or toxicology and law). The topic 
must be approved as noted above and the student's 
progress will be evaluated annually in accordance 
with the graduate general regulations. When the 
thesis is essentially complete, the student must first 
present it to a departmental colloquium, prior to 
proceeding to the formal thesis defence. This 
presentation shall form the basis of the supervisory 
committee’s recommendation as to readiness for 
defence. All PhD candidates must then pass the 
formal thesis defence, which is conducted in 
accordance with University regulations. All other 
general requirements for a PhD are as outlined in the 
graduate general regulations.

Residence Requirement
A PhD candidate must be registered and in residence 
at Simon Fraser University for the minimum number of 
semesters as described in the Graduate General 
Regulations (page 295).

Curriculum
All REM PhD students must complete at least four 
courses as follows.

REM 801-5 Principles of Research Methods and 
Design in Resource and Environmental 
Management

REM 802-5 Institutional Design and Decision Making 
for Environmental Management

At least one course in the student’s primary field
At least one course in the student’s secondary field

All courses in the school can be taken for credit 
toward a PhD degree except REM 601 and directed 
studies courses.

Graduate Courses
REM 601-5 The Social Science of Natural 
Resources Management
An introduction to the relevance of social science 
perspectives, data and analytical tools in resource 
management, especially as these complement, 
supplement or critique perspectives from natural 
science or economics. Not for credit toward a PhD in 
resource and environmental management. 

REM 602-5 Natural Resource Management II: 
Advanced Seminar
A professional group workshop course focusing on 
specific resource and environmental problems. 
Prerequisite: eight REM courses or permission of 
instructor. 

REM 610-5 Applied Environmental Toxicology 
and Environmental Management of 
Contaminants
A study of the environmental behavior and toxic 
effects of chemical substances in the environment 
and the application of methodologies for their 
assessment and management. 

REM 611-5 Population and Community 
Ecology
A review of population, community, and ecosystem 
ecology; implications of these areas for methods of 
resource management and environmental 
assessment. 

REM 612-5 Simulation Modelling in Natural 
Resource Management
Methods of constructing simulations models and 
analyzing them through sensitivity analysis. 
Application of simulation modelling to research and 
management of environmental and resource systems. 
Topics will include management of wildlife, forests, 
insect pests, fisheries, pollution problems, energy 
resources, and recreational land use. Prerequisite: 
REM 611 or permission of the instructor. 

REM 613-5 Current Topics in Fisheries 
Management
Models of fish population dynamics, methods of data 
analysis, and management in the context of 
uncertainty. Case studies of management of various 
world fisheries. In-depth exploration of selected 
current fisheries problems including extensive data 
analysis. Focus will be primarily on biological aspects 
of fisheries management while illustrating how these 
interface with economic, social and institutional 
concerns of managers. Prerequisite: permission of 
instructor. 

REM 621-5 Ecological Economics
Introduction to economic concepts for management of 
the environment and specific natural resources. Key 
issues are definitions of sustainability, the substitution 
capability between human-made and natural capital, 
and the appropriate application of economics to 
sustainable development analysis and policies. 

REM 625-5 Risk Assessment and Decision 
Analysis for Management of Natural 
Resources
Use of quantitative methods of risk assessment and 
decision analysis to explicitly take uncertainty into 
account when making decisions in management of 
natural resources. Methods of quantifying uncertainty 
and the resulting risks. Examples from management 
of forests, wildlife, fisheries, water resources, energy, 
and toxic chemicals. Communicating information 
about uncertainties and the resulting risks to resource 
managers, the public, and scientists. Advantages and 
limitations of various quantitative methods. Includes 
computer laboratories. Prerequisite: REM 612 and 
621, or permission of instructor. 

REM 631-5 River Basin Analysis, Planning and 
Management
A review of geomorphic and hydrologic principles; the 
morphology of drainage basins and rivers; selected 
case studies of impact assessment and river 
restoration. 

REM 632-5 Terrain Evaluation
The extensive classification of a landscape based on 
geology, geomorphology, soils, vegetation, historic 
and current land use, and the assessment of 
qualitative values as an aid to multiple land use 
management. 

REM 633-5 Introduction to Remote Sensing 
and Aerial Photographic Interpretation
The application of these techniques in the acquisition 
and display of selected resource data. Topics include 
air photo interpretation, multi-band photography, 
thermal infrared imagery, satellite imagery, 

orthophotography, topographic and thematic 
mapping, and computer cartography. 

REM 641-5 Law and Resources
A study of legal interventions related to resource 
planning and environmental control. The course looks 
at several aspects of environmental and recourse law 
including administrative and constitutional law, 
fisheries and forestry regulation, and native rights. 

REM 642-5 Regional Planning I
Theory and techniques of regional analysis; planning 
models and their application to key resource sectors. 

REM 643-5 Environmental Conflict and Dispute 
Resolution
This course examines theoretical aspects of conflict 
and dispute resolution in natural resource 
management settings and is designed to assist 
students in understanding the nature of 
environmental conflict and the role of environmental 
dispute resolution (EDR) techniques. 

REM 644-5 Public Policy Analysis and 
Administration
Analysis of methods of policy-making and problem 
solving with particular emphasis on natural resource 
issues. Topics include goal setting, problem definition, 
program scheduling, policy evaluation, policy 
implementation and public administration. A practical 
analysis of the structure and processes surrounding 
major contemporary policy issues. 

REM 645-5 Resource Development 
Communities
Examination of the impact of resource developments 
on communities in Canada. An overview of the social 
organization of resources-based communities and an 
analysis of the participatory process in decision 
making in resource management. 

REM 646-5 Environmental and Social Impact 
Assessment and Environmental Management 
Systems
Evaluation and application of current methodologies 
for social, economic, and biophysical impact 
assessment and the ISO 14001 standard for 
environmental management systems. 

REM 647-5 Parks and Outdoor Recreation 
Planning
The course examines a combination of both 
ecological and market-based resource assessment 
and planning techniques for conservation and use of 
parks, forests, and protected areas. Visitor behavior 
and management in recreation and protected areas 
settings will be examined. 

REM 648-5 The Tourism System
This course will examine the social, environmental 
and economic components of tourism. Topics will 
include theoretical concepts and elements of tourism, 
historical evolution, spatial patterns, and case studies 
of tourism development in various parts of the world. 
Discussion of tourism planning and management will 
focus on the development of tourism as a renewable 
resource. 

REM 649-5 Tourism Planning and Policy
The course provides frameworks and methodologies 
for understanding the policy and planning initiatives of 
public and private sector organizations. Foundations 
for resource assessment, market analysis, product-
market matching and regional tourism strategy 
development are explored in detail. Prerequisite: 
permission of instructor. 

REM 650-5 Energy and Materials Management 
and Policy
Management strategies and policies to achieve 
sustainable flows of energy and materials in the 
economy. Eco-efficiency strategies reduce these 
flows while resource substitution strategies seek 
more environmentally benign flows. Applies expertise 
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from economics, ecology, thermodynamics, 
engineering, geology and behavioural sciences. 

REM 651-5 Project Evaluation and Non-market 
Valuation Methods
This course extends environmental and ecological 
economics concepts to the field of project appraisal 
and non-market valuation. Includes the methods and 
limitations of standard cost-benefit analysis (CBA), as 
well as new techniques in the valuation of non-market 
environmental resources and ways to incorporate 
considerations such as the depletion of natural 
resources in project work. The course concludes with 
treatment of a number of alternatives to CBA, 
including multi-attribute techniques and the 
precautionary principle. Prerequisite: ECON 200, 
REM 621, or permission of instructor. Prerequisite: 
ECON 200, REM 621, or permission of instructor. 

REM 652-5 Community Tourism Planning and 
Development
The course critically examines approaches employed 
by communities incorporating tourism into their 
development strategies. Techniques for optimizing the 
resource potential of communities from economic, 
social, cultural and environmental perspectives are 
explored with a view toward developing policies for 
‘appropriate’ community tourism. Prerequisite: 
permission of instructor. 

REM 655-5 Water Planning and Management
Evaluation of theoretical models and management 
experiences; federal, provincial and international 
institutional arrangements and jurisdictional 
responsibilities; emerging problems and 
opportunities. This is primarily a field course in which 
water and environmental management systems in 
British Columbia are compared with those in the 
states of Washington, Oregon, and California. 

REM 658-5 Energy Systems Modelling
Training and practical experience in the use of the 
range of techniques for modelling energy systems: 
linear programming, econometrics, input-output, 
energy service models, integrated systems. 
Prerequisite: REM 621 and 650. 

REM 660-5 Special Topics in Natural 
Resources Management
Special topics in areas not currently offered within the 
offerings of the resource and environmental 
management program. 

REM 661-5 Special Topics in Resources 
Management
Special topics in areas not currently offered within the 
offerings of the resource and environmental 
management program. 

REM 662-5 Special Topics in Resources 
Management
Special topics in areas not currently offered within the 
offerings of the resource and environmental 
management program. 

REM 663-5 Special Topics in Resource 
Management
Special topics in areas not currently offered within the 
offerings of the resource and environmental 
management program. 

REM 664-5 Directed Studies
Special topics in areas not currently offered within the 
offerings of the resource and environmental 
management program. 

REM 670-5 Introduction to Forestry
Examines the theory and practice of forest 
management based on an understanding of the 
linkages between forest ecosystem dynamics, 
economics, policy and social concerns. Principles are 
illustrated with reference to contemporary forestry 
issues. Prerequisite: REM 611 or permission of 
instructor. 

REM 671-5 Forest Ecology
Structure, function and development of forest 
ecosystems. Population, community, ecosystem and 
landscape approaches are used to enable students to 
understand the biology and management of forests in 
terms of the processes driving spatial and temporal 
dynamics. 

REM 672-5 Silviculture
Principles and practice of silviculture; lecture and 
laboratory, with added emphasis on the state of the 
art in British Columbia. Prerequisite: REM 671, 
equivalent course, or permission of instructor. 

REM 690-0 Practicum I
First semester of work experience in the School of 
Resource and Environmental Management’s 
Co-operative Education Program. 

REM 691-0 Practicum II
Second semester of work experience in the School of 
Resource and Environmental Management’s 
Co-operative Education Program. Prerequisite: 
students must have completed at least one 
semester’s courses and permission of REM’s co-op 
co-ordinator. 

REM 698-3 Field Resource Management 
Workshop
An intensive field course introducing students to the 
diversity of issues and viewpoints concerning 
management of natural resources. Problem areas will 
include forestry, mining, fisheries and wildlife 
management, energy, recreation and land use 
planning. 

REM 699-10 Research Project
A research project dealing with a specific 
interdisciplinary problem in resource management, 
administration or allocation. The study must result in 
the preparation of a formal paper and the 
presentation of a seminar. 

REM 801-5 Principles of Research Methods 
and Design in Resource and Environmental 
Management
Students will develop skills and insight into the 
design, implementation and analysis of 
interdisciplinary research in natural resource and 
environmental management. This will help prepare 
students to carry out their own research projects. 
Students who entered REM during or prior to the Fall 
1994 semester and who have received credit for any 
one of MRM 601, 611 or 621 may not take REM 801 
for credit. 

REM 802-5 Institutional Design and Decision 
Making for Environmental Management
Students will develop a sophisticated understanding 
of the institutional structure and methods of decision 
making in natural resource and environmental 
management. This course complements material 
covered in a variety of masters level courses. 

REM 899-0 PhD Thesis
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