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Characterizing optical fiber for designing a new free-space fiber
coil gyroscope

his Polarization errors with small cross-couplings and signal-fading in the single-mode (SM) fiber coil in the

depolarized gyroscopes are usually appeared in the depolarized gyroscopes. In order to solve the problems
of polarization errors and signal-fading, a free-space unit matrix structure in the fiber coil designed by the Stokes
parameter method is proposed to minimize the bias errors. The FOGs made use of the SM fiber can easily affected
by the environment because of the temperature changes and internally or externally induced stresses such as
fiber bending or twisting. The effects induced in the SM fiber coil may produce linear birefringence and circular
birefringence. The birefringence appears as nonreciprocal phase shift which causes the signal-fading in the fiber
coil. Thus, the SM fiber is characterized and analyzed by a decomposition method, and then the SM fiber can be
compensated as a free-space media by a polarization controller.

In the new structure of the FOG by using the concept of free-space unit matrix, we analyze the bias error in
the fiber optic gyroscope with the effects from angles of misalignments and extinction-ratio in IOC. The result
indicates that the new structure gives rise to lower the bias error in the FOG to about 10 °/h with a 1000 m long
SM fiber. The results show if the Jones matrix of the SM fiber coil is more close to the unit matrix, the bias error
will be lower. As the authors’ knowledge, this is the first idea using a free-space unit matrix structure in the SM
fiber coil applied to fiber optic gyroscope.
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