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A Study on Automatic Correction Method of Electronic Compass Deviation Using the

Geostationary Satellite Azimuth Information
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Abstract © The Moving Search Radar System (MSRS) monitors sea areas by moving along the coast. Since the radar is initially aligned
to the front of the vehicle, it is important to know the changes in the heading azimuth of the vehicle to quickly acquire the target azimuth
from the radar after the MSRS has moved. The heading azimuth can be obtained using the gyro compass, the GPS compass or the
electronic compass. The electronic compass 1s suitable for MSRS requiring fast maneuverability due to its small volume, short
stabilization time and low price. However, using a geomagnetic sensor may result in an error due to the surrounding magnetic field.
Errors can make early automatic tracking of the satellites difficult and can reduce the radar detection accuracy. Therefore, this paper
proposes a method to automatically compensate for the error reflecting the correction value on the radar obtained by comparing the
reference azimuth calculated by solving the geodesic inverse problem using two coordinates between the radar and the geostationary
satellite with the actually-directed azimuth angle of the satellite antenna. The feasibility and convenience of the proposed method were
verified by applying it to the MSRS in the field.

Key words © Moving Search Radar System, Heading Azimuth, Electronic Compass, Geomagnetic Sensor, Geodesic Inverse Problem,
Detection Accuracy
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Fig. 1 The influence of the electronic compass error on

radar operation
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Table 1 The error of the electric compass from other

device operation

Operation Setup Position
at front wall | at center ceiling
Electric compass On 337.1° 331.4°
Radar Power On 333.1° 331.4°
Radar Antenna o o
Up/Down/Rotation 326.5 3324
Radar Radiation 328.9° 332.4°
Max Error 10.6° 1°
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Fig. 2 The link between electric compass and other devices
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Table 2 The comparison of the geostationary satellite
azimuth according to the earth shape

GPS position The Azimuth of satellite
Region| latitude | longitude | Ellipsoid | Sphere | Dev.
A |38-31-20(128-25-21| 203.997° | 203.89° | 0.107°
B |37-33-05|129-07-05| 205.481° | 205.367° | 0.114°
C |37-03-31|129-25-44| 206.189° | 206.072° | 0.117°
D |36-04-49|129-33-14| 206.902° | 206.78° | 0.122°
E [35-06-04|129-06-32| 206.79° | 206.668° | 0.122°
F|37-49-12|126-23-55| 201.328° | 201.23° | 0.098°
G 36-46-25|126-07-19| 201.375° | 201.275° | 0.1°
H |35-58-14(126-31-28| 202.374° | 202.269° | 0.105°
I [34-18-09|126-31-16| 203.218° | 203.107° | 0.111°
Average deviation 0.111°
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Fig. 4 The calibration algorithm of the electric compass
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<The Heading Azimuth of the vehicle>

(a) The heading azimuth of the vehicle :

X Ref. Az : Azimuth angle calculated through
the geodetic inverse problem analysis
or obtained by user experience

X SAT. Az : Azimuth angle rotated
for satellite orientation

¥ E. Comp : Azimuth angle received
from the electronic compass

heading information at NMEA module
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(b) The heading azimuth of the vehicle : 228.35°
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(c) The heading azimuth of the vehicle : 327.54°
Fig. 5 The measured azimuth of the fixed target in radar
according to the vehicle heading direction
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