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2 Education

University Of Western Ontario (UWO) 1979-1983 HBSc Applied Maths 1983-1984 M.Sc. Ap-
plied Maths 1984-1988 Ph.D. Applied Maths Scholarhip Award 1985-1987 NSERC PGS II
Teaching Experience Teaching Assistant, University of Western Ontario, 1981-1988. Teach-
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3 Career

1. 2003-present: Full Professor, department of Engineering Mathematics, Dalhousie Uni-
versity.

2. 1998-2002: Associate Professor with tenure, department of Engineering Mathematics,
Dalhousie University.

3. 1993-1998: Assistant Professor department of Engineering Mathematics, Dalhousie
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4. 1988-1993: Consultant applied mathematician, Beak Consultants, Toronto, Canada.

5. September 1989 - March 1990: part-time Postdoctoral fellow, OCIAM, Oxford Uni-
versity UK, with J.R. Ockendon.

6. September - October 1990, February - April 1991, and August 1991 -January 1992 and
September 1992 - February 1993: Visiting Research Associate, OCIAM (with Dr. A.C.
Fowler)

7. August 1993: Assistant Professor, Department of Applied Mathematics, Technical
University Of Nova Scotia

8. July - August 1994, July 1995, July 1996: Visiting Research Associate, OCIAM (with
Dr. A.C. Fowler)
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4 Experience

4.1 Industrial

Provided project technical direction, 1988-1993, while at Beak Consultants Ltd., Toronto,
Canada, for environmental engineering projects and project management relating to the
development and modification of numerical models used to simulate the movement of con-
taminants in estuaries, lakes and rivers as well as underground contaminants.

4.2 Scientific

The following research subjects have been variously pursued during 1988 to the present. The
current focus is mainly on the first two topics.

1. Neural control of the heart Unlike industrial controllers, neural controllers need noise
to function and this dis- covery is proving important for experimental design, data
analysis, and mathematical modelling of neural control. This work is conducted with
a team of medical researchers and involves animal experimentation, data analysis, and
mathematical modelling. Keywords: Aperiodic stochastic resonance, Neurocardiology,
Pulsatile flow, Elastic arterial trees.

2. Industrial Control over IP The focus is on remote predictive control of manufacturing
processes over noisy, shared networks. This work is conducted in collaboration with a
controls group at University of New Brunswick, and involves hardware, physical and
mathematical modelling. Keywords: Fuzzy logic, Model Predictive Control, Nonlinear
optimization.

3. Exponential asymptotics The divergent tail of asymptotic expansions are usefully re-
summed to reveal subtle physics. This work is in collaboration with Dr. Andrew Fowler
and involves the continuation of studies into developing exponentially corrected approx-
imations. All problems studied stem from physical problems, e.g. ice sheet dynamics
and climate prediction. Keywords: Asymptotic methods, exponential asymptotics,
Borel summation, matched asymptotic expansions.

4. Ecg compression, and pattern recognition using fuzzy logic Quality controlled compres-
sion of biomedical signals is of general importance when data is discarded to decrease
storage requirements. Keywords: Compression, Pattern recognition, Biomedical signal
processing.

5. Signal Processing of Biological Signals The central tool is Takens theorem for the
construction of a state space representation from a time series of measurements taken
from a typically high order process. Methods to optimize this representation and
further its development in prediction and noise removal are continuing. Keywords:
State space, embedding, nonlinear prediction, noise filtering.

6. Mathematical Modelling of Passive Neurons These models are used to help distinguish
parameters in neuron preparations. Asymptotic analysis and study of the inverse
problem aids in the estimation of model parameters.
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aperiodic stochastic resonance in cardiac sensory neurons’, Physical Review E, Vol.
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Comments on Theoretical Biology, Vol. 6, pp. 379-397 (2001).
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(Oxford University Press, New York, 2004).
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6 Funding

Funded by the Canadian Space Agency from 1994-1996, 150K. Project was mathematical
modelling of directional solidification of gallium arsenide with Professor Noubar Yemenidjian
of the department of mining and metallurgy at TUNS. Also funded through an NSERC
operating grant (pure discovery grant) 10K per year since 1994. This grant has gradually
increased to the present level of 15K per year (average grantee level is about 12K).

7 Patents

US provisional patent application No. 60/909,330 on KLT-Based Quality controlled Com-
pression, with T. Blanchett and G. A. Fenton. (submitted July 1999). Full patent approval
from US patent office obtained July 2000.

8 Principal collaborators

1. Professor J. A. Armour: Department of Pharmacology, University of Montreal, Mon-
treal, Quebec, Canada.

2. Professor M. Zamir: Department of Applied Mathematics, University of Western On-
tario, Canada.

6



3. Professor Rickey Dubay: Department of Mechanical Engineering, University of New
Brunswick, Canada.

4. Dr. S. Mansour: Department of Engineering Mathematics, Dalhousie University,
Canada.

5. Professor Gordon A. Fenton: Department of Engineering Mathematics, Dalhousie
Univer- sity, Canada.

6. Professor Andrew C. Fowler: Oxford center for industrial and applied mathematics,
Math- ematical Institute, Oxford University, United Kingdom.

7. Dr. Jonathan D. Evans: Department of Mathematical Sciences, University of Bath,
United Kingdom.
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