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In recent years, navigational and fisheries instruments are rapidly advancing. Espe-
cially data processing. data transferring and data interchange throughout the digital sig-
nals has been in high progress.

Even though the ship's heading is also provided by a gyro-compass, an electro-mag-
netic compass studying by us currently is easy to issue adequate data to instruments
requiring the information for the ship's heading. especially in small fishing hoats.

As the main element of the electro-magnetic compass is a three-axis magnetic sensors,
the developing of the high performance sensor is in highly necessity in the beginning.

This paper describes on the development of electro-magnetic compass of three-axis fix-
ed type by using three-axis detection new type magnetic sensor without gimbals. even
though usual electro-magnetic compass have to need necessarily a gimbal system in or-

der to keep horizontal condition of the compass.
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Table 1. Characteristics of MR element(FSD - 20055AY : Fujitsu)

Characteristics Requirements Performance
Rated current 5mA(max 10mA)
Usage Temperature -30~80T
I/0O Resistance Hex=0uT 800£2008£
Product Sensitivity Hex=2500pT. I=5mA (25+0.5)x10°mV/mA/uT/Q
Histeresis Hex=+2500pT. [=5mA 0.5% >
Saturation Flux Density 5000pT <

Temperature Coefficient
of Product Sensitivity

Hex=2500pT. [=5mA

-0.1220.02%/T
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Fig. 1. Method of magnetic convergence with
permalloy(a) and 3-axis-detection
type magnetic sensor(b).
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Fig. 3. Block diagram of measuring method.
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Fig. 4. Geometrical relations between geo-
magnetism and ship's magnetism.
M.N. : Magnetic north. T.N.:True
north. C.N.:Compass north, 6t:
True course. 9m : Magnetic course,
Var. : Variation. 0 : Deviation. H:
Horizontal component of geomagnetic
field,

Xi. Y::x. y axis component of ship’s
magnetic field.
X’. Y :x. y axis component of total
magnetic field.
Fh : Horizontal component of ship’s
magnetic field.
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Fig. 8. 3-axis rotation test results(rotation in
the xy plane).
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