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Ferromagnetic models of ships and submarines that predict or reproduce their magnetic signatures have found applications in the development of
both oBensive and defensive military systems from World War II to the present. The mathematical basis of generalized coordinate systems will be
presented and demonstrated with example applications to analytic spherical and prolate spheroidal magnetic ship models. In addition, the
advantages and pitfalls of using complex finite-element- and boundary-element numerical techniques to predict high-order near-field ship
signatures will be discussed, followed by a short description of the design and testing of complementary physical scale models. Extrapolation of
measured magnetic signatures from testing environments to threat areas using semi-empirical math models will be presented, along with an
explanation of their inherent instabilities and methods for regularizing them. These magnetic ship signature modeling techniques are used today in
designing optimized signature reduction systems that have a minimum impact on ships and their systems. The discussion will be closed with an
important discussion of the verification and validation of magnetic models of surface ships and submarines.
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