Graduate Seminar – II, Spring 2013
ECE Department
Modeling and Simulation in Electromagnetic Engineering
Dr. Levent Sevgi
Professor (IEEE Fellow)

Electrical & Computer Engineering Department, UMASS Lowell
Modeling and simulation strategies as well as computer tools in teaching/studying Electromagnetic Engineering (EME) will be discussed. EME is multidisciplinary and extends from electrical, electronics, and electromechanical to computer engineering, biomedical engineering to chemistry. This necessitates multiphysics modeling of electromagnetic fields as well as novel computer simulation approaches. 
Engineers speak with numbers and numbers are obtained either via measurements or computations. This necessitates review of fundamental concepts such as accuracy, precision, resolution, error, and uncertainty. Then, modeling and simulation concepts, strategies and challenges in EME will be discussed. Problem definition in terms of physical requirements, deterministic and stochastic approaches, conceptual/analytical modeling, discretization and numerical modeling, simulation, validation, verification, and calibration will be presented. Finally, several user-friendly virtual tools which are very effective in teaching lectures like not only Antennas and Radiowave Propagation, but also others like EM Wave Theory, Transmission Lines, Microstrip Circuit Design, Radar Cross-Section Prediction, etc. Canonical tests and examples will be included to illustrate range of validity, parameter optimization, and time and frequency domain comparisons.
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