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Abstract:

Most navigation systems today use compass to determine heading direction based on
determining the earth’s magnetic fields in a horizontal plane. There are several types of
electronic compasses based on different effects such as fluxgate, magnetoresistive, and
magnetoinductive. This paper presents a novel electronics compassing for navigation
system, a modification of the conventional magnetic compass, which based on
magnetoelectric effect. Recent researches have shown that thanks to enhancement of
shape magnetic anisotropy of Metglas ribbon, an high magnetic sensitivity
(~Voltage/Tesla), and extremely high accurary (1 nanoTesla) geomagnetic sensors based
on Metglas/PZT magnetoelectric laminate were built [1]. By intergrating 2-axis sensor
with an electronic circuit and 12-bit ADC (Fig. 1), a high resolution magnetoelectric
compass containing anplifcation, automatic degaussing, offset cancellation that enables
0.1 degree compass heading accuracy. This kind of magnetoelectric compass would
contribute to the most sensitive and high accuracy electronic compass available in the
industry today.

Fig. 1. Photos of the electronic compass based on magnetoelectric effect (a) and LCD display (b)
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