SIMULATION OPTIMIZATION SYSTEMS

Research Laboratory

Research, carried out in the Simulation Optimization Systems Research
Laboratory, 1is in progress in five main areas.

The first involves the study of theoretical and computational
-aspects of design centering, optimal assignment of component tolerances,
worst—case design, postproduction tuning and the determination ard
optimization of production vyield. Applications are principally in
electronic and microwave circuits.

The second area is the study of fault diagnosis and fault location
of very 1large analog circuits subject to tolerances on all components and
inaccurate measurements. Also under development are efficient approaches
to postproduction tuning and alignment for optimally secure or reliable
manufactured and operating systems.

The third major area involves computational techniques applied to
power system simulation and design. Using exact a.c. power flow models,
problems such as minimum loss, economic dispatch, centering w.r.t.
security constraints as well as optimal security are being studied in
~cooperation with Dr. M.A. El-Kady of Ontario Hydro.

The fourth area concerns optimal tuning of microwave filters and
multiplexing networks for satellite communication systems. The objective
is to integrate the analysis, design, testing, experimental tuning an
production alignment of the filters and multiplexers.

The fifth area deals with active and passive device modelling at
microwave frequencies. In particular, CAD techniques suitable for GaAs
MMICs are under development. '

In all areas computer programs are being developed to reflect the
data and specifications of industrial users.

General topics of interest include nonlinear programming, least pth
and minimax approximation, worst-case design, yield estimation and
optimization, sparse matrix techniques, hierarchical decomposition for very
large systems, redundancy and reliability. Modelling and optimization are
applied to complex systems as encountered in power networks, microwave
filters and multiplexers, microwave integrated circuits and the solution of
field problems.

Excellent computational tools are available, including user—oriented
programs for analysis and optimization of large, sparse systems. Personal
computers such as TI/PC and IBM AT are available and their use encouraged.
Qur software features high-level graphics, on-line editing, menu-driven
presentation and file manipulators. Excellent interaction with industry
is fostered and encouraged.
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