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A Basic Study on the Fabrication of the Stabilizer of a Fiber Optic

Gyrocompass

Sung-Kuk Yang, Tchang-Hee Hong

Abstract

In this research two kinds of stabilizer system of the fiber optic gyrocompass for ships was
made and tested for evaluation of their performance.

The fiber optic gyruscope (FOG3), the sensor used in the fiber optic gyrocompass, must have the
high resolution capable of detecting the earth rate of 15 “/hr. The most important
thing in finding the true north is to transform the voltage output to the projection of
carth rate into the azimuth exactly. The other angular rate except for the projection
of the carth rate causes to give the errors. The rotational motion among six degree of
freedom (DOF) of ships needs to be protected if the fiber optic gyrocompass is used in ships
practically. In this case the main errors of the fiber optic gyrocompass come {rom the
roll and pitch of a ship. Therefore, the stabilizer system of the fiber optic
gyrocompass for ships is necessary for keeping the normal operation from the
unwanted motion.

In this rescarch two kinds of stabilizer system was made and tested to evaluate their
performance.

First, two accelerometers were used as the tilting sensors for detecting roll and pitch
motion. The response was as good as 10 °/sec, but the mechanical vibration was &
problem.

Second, two encoders as the tilting sensors and worm gears were adopted considering
the mechanical vibration. The system was designed and made considering that roll

motion is usually bigger than pitch and the maximum angular velocity of the roll is
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supposed to be 6 °/sec.

The accuracy of the stabilizer system must be below 05° in order to stabilize the
fiber optic gyrocompass having the accuracy of 05° . In case of the fabricated
system, the theoretical accuracy is 0.365° and the estimated accuracy from the
experimental data is about 0.5°

Therefore it is expected that this system can be operated normally if it is installed on
the ship. If the encoder of higher accuracy is used in the system or the motor is
drived with the microstep method, the higher accuracy can be achieved.
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