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Robust Optimization of Magnetic Shielding with
Second-order Cone Programming

Takashi Tsuchiya' and Takashi Sasakawa?

IThe Institute of Statistical Mathematics
2Railway Technical Research Institute

This paper deals with an application of second-order cone programming to an opti-
mal magnetic shielding design problem of the MAGLEV (superconducting MAGnetically
LEVitated vehicle), a new bullet train under development in Japan. The MAGLEV is held
in the air by a strong magnetic field and propelled by linear synchronous motors. Each
car is equipped with several super-conducting magnet units which generate the magnetic
field. Passengers inside the car need to be shielded from the magnetic field outside. The
optimal design problem of magnetic shielding is to minimize the weight of the shielding
by adjusting its thickness taking into account the external magnetic field.

After some appropriate simplification, this optimization problem is formulated as a
second-order cone program and is solved with the primal-dual interior-point algorithm.
Taking advantage of its efficiency and stability, the algorithm is further applied to robust
design of magnetic shielding.

Key words: Second-order cone programming, interior-point methods, magnetic shielding, MAGLEV
train, optimal design, robust optimization.



