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Summary.
Magnetic Sensor Analysis by Finite Elements

Hironori Kouch Hisashi Endo Seiji Hayano Yoshifuru Saito
Department of Electrical and Electronic Engineering, Hosei University

Time domain electrical signal represents various physical signals, for example, sound, pressure and so on. In
any signals, it is classified into two major signal components. One is a meaningful signal reflecting on a
physical cause. The other is the noise caused by wvarious physical and artificial conditions, e.g.,
electromagnetic inductions when converting the physical signals into electrical quantities. Thereby, extraction
of a meaningful time domain signal is one of the most important processes in the sensor signal processing.

In the present paper, at first, we evaluate the finite elements solution of a magnetic sensor in order to obtain
the noise free sensor signal components. Second, we carry out the practical sensor signal measurements. Third,
we compare them to estimate the noise signal components. Thus, it is possible to exact only the meaningful
sensor signals theoretically. To search for the noise cause, we visualize the magnetic fields of the sensor and
check up the electromagnetic disturbances caused by the sensor target. As a result, it is found that the major
electromagnetic noise components are caused by the mechanical accuracy of the sensor structure not by the
environmental electromagnetic inductions.

Keywords.

finite element method, magnetic sensor, magnetic field



