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A Study on the Fabrication of a Fiber Optic

Gyrocompass

Seok-Jeong Lee, Tchang-Hee Hong

Abstract

In this paper two kinds of fiber optic gyrocompasses, ie. a static and a dynamic scheme,
have been proposed and made, and their performance were evaluated. It was found from this
study that the dynamic scheme can be used by a lower cost sensor than the static scheme's.
Therefore this paper shows contrary to our common thoughts that the fiber optic gyrocompass
for ships is possibe to be made inexpensive.

The static fiber optic gyrocompass system was made using a high performance fiber optic
sensor having a scale factor of 210mV/deg/s and a resolution of 0.5deg/hr. The accuracy of
this system was 0.29°

Three kinds of fiber optic gyrocompasses were made by using the dynamic scheme. First
one is a north seeking type and has a follow-up controller for showing the north direction. Its
signal processing unit consists of only hardware electronic circuits. However, this system has
the disadvantage of a complex mechanical structure. Second one is a heading angle display
type and has a heading angle displayer instead of a follow-up controller. Its signal processing
part consists of two lock-in amplifiers in 90° phase difference and a software algorithm for
compensating the signal distortion due to environmental noises such as mechanical vibration.
But the complicated electronics is the disadvantage of this system. Third one is also a heading
angle display type. Its signal processing part consists of a simple electronic circuit and a
software algorithm replacing most electronics such as a lock-in amplifier. The scale factor and
the noise of its sensor were 267mV/deg/s and 2deg /hr/V Hz (10), respectively. We
measured the heading angles in each direction of 45" successive rotation to evaluate the
accuracy of this system and the root mean square error in this case was 0.5°

In general we can not get an instant heading angle from the above fiber optic gyrocompass.
However, this problem can be solved if we use a rate integrating gyvro with a gyrocompass.
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The rate integrating gyro was improved by combining with GPS. The fiber optic gyrocompass
can be more reliable system if it was combined with the rate integrating gyro using a FOG
and GPS.

The fiber optic gyrocompass system abovementioned can be practically used on ships if it
was installed on a stabilizer against the dynamic motion such as rolling and pitching.
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