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Abstract Presently, the location and direction information are certainly needed for the autonomous vehicle of
the ship. Among them, the direction information is a essential elements to automatic steering system. And the
gyro-compass, the magnetic-compass and the GPS compass are the sensor indicating the direction. The
gyro-compasses are mainly used in the large-sized ship of the GMDSS(Global Maritime Distress & Safety
System). The precision and the reliability of the gyro-compasses are excellent but big volume and high price
are disadvantage. The magnetic-compass has relatively fine precision and inexpensive price. However, the
disadvantage is in the influence by the magnetism object including the steel structure of a ship, and etc. In the
case of the GPS compass, the true north is indicated according to the change of the location information but in
case of the minimum number of satellites or stopping of a ship or exercise in the error range, the exact
direction cannot be obtained.

In this paper, the performance of the GPS compass was improved by using the least-square curve fitting
method for the mutual trade off of the angle sensor. The algorithm which improves the precision of an azimuth
by applying the weighted value according to the size of covariance error was proposed with GPS-compass and
magnetic compass. The characteristic and the performance of the proposed algorithm were analyzed and verified
through experimentation. The applicability of the proposed algorithm was shown through the experimental result.
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