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Development of Electronic Compass using Magnetic Sensors
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Abstract : Recently fishing industry is interested in efficiency and automation to acquire the international competitive power of
national fishing industry. As an automation device of fishing boat, there are electric compasses using GPS and terrestrial
magnetic sensor. Electric compass can be minimum size, high effectiveness with keeping the characteristic of a magnetic
compass. This can be used a heading angle sensor to construct auto-navigation system in a small size ship. This paper
develop electronic compass system that has serial output signal in NMEA 0183 and demonstrates the possibility of the

electronics compass in navigation system for a small sized ship.
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Fig. 2. The difference between true and magnetic north [7].
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Fig. 3. The vector components of earth’s magnetic field, H
(Horizontal Intensity): A}7]1#e] $=g1& 7(Vertical
Intensity): }7]1%e] A28, F(Total Intensity): A}
2, D(Declination): 7}, I(Inclination): £-Z} North-South
Intensity(X), East-West Intensity(Y) [9].
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Table 1. The azimuth calculation according to the X, Y sensor’s

output range.
X X R v AN
0 <0 90.0
0 >0 270.0
>0 >0 360-[arctan(Y/X)]*180/7
>0 <0 0-[arctan(Y/X)]*180/7
<0 s 180-farctan(Y/X)]*180/7
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X. Y Sensor output when compass rotates
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Fig. 4.X, Y sensor’s output pattern and compass coordinates.
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Fig. 5. The effect of hard/soft iron distortion [13].
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217 11.NMEA 0183 data format =&
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Fig. 11.NMEA -183 data format output.
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