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A joint PhD scholarship of 3 years is available at the Microwave Department of Institut Mines-Télécom
(IMT) Atlantique, Brest, France and the Electronics Department of Carleton University, Ottawa,
Canada. Starting date from October 2018. The PhD student will have the great opportunity to work in
France (50%) and in Canada (50%). The field of research is focused on advanced design automation
methodologies for the analysis and design of complex systems in the presence of uncertainties. A short
content of the project is given below.
Modern scientific challenges in several domains face the increasing complexity of the systems to be
analysed and designed. The behavior of these complex systems is dependent on a large number of
parameters (geometrical and material features, temperature, environmental parameters, biomedical
patient parameters, etc.), which leads to high-dimensional modeling challenges. The effect of
uncertainties in these parameters, such as layout tolerances, uncertain environments, material
uncertainties, etc., are always present in the analysis and design of complex systems and they can
heavily affect the desired performances of the systems of interest. Neglecting uncertainties leads to
multiple design re-iterations which means waste of time, human and financial resources.
For many scientific problems, physics-based simulation codes (e.g., to solve Maxwell's equations) are
used. However, physical solvers require high computing resources (memory and CPU time) for complex
systems (large-scale systems). This makes design tasks, such as optimization and uncertainty
quantification, often infeasible especially for a large number of design parameters. Each simulation
can be computationally expensive and therefore all design tasks that require multiple simulations
become very expensive.
Design automation methodologies (computer-aided design) are fundamental tools for analysis and
design. These tools, also the most modern, suffer from a high computational complexity when a large
number of design parameters and uncertainties must be taken into account. Efficient and accurate
analysis and design of complex systems in presence of uncertainties remain a very open scientific
challenge.
In this project, advanced design automation methodologies for the analysis and design of complex
systems in the presence uncertainties will be developed. Advanced parameterized (multidimensional)
model order reduction and macro-modeling techniques with an important contribution of machine
learning approaches will be developed to represent the multidimensional behavior of complex systems
as a function of frequency or time and also design parameters (multidimensional models). These
models will be analytical (therefore very efficient in terms of calculation) and precise and they will
replace physical simulators in design tasks. These tools will significantly reduce the time to market
while keeping very successful design results.
This project will have a very important impact on a large range of applications with common scientific
challenges. To mention some very pertinent examples, two main applications (not the only ones) of
great interest are: 1) antennas and circuits of energy harvesting on smart contact lenses, 2) high speed
electronic circuits.

We look for an enthusiastic candidate interested in the topic and who has a solid background in
electrical engineering, physics and/or applied mathematics. In all cases the applicant should provide
evidence of good programming skills.
Interested candidates can send a detailed Curriculum Vitae to
Francesco Ferranti, email:
francesco.ferranti@imt-atlantique.fr
Michel Nakhla, email:
msn@doe.carleton.ca
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