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Fig. 2. Light propagation in Glan-Taylor prism.
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Table 1. The azimuth values of polarized light receiving and measuring unit at different positions.
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Abstract

The precise angle measurement and transmission technology have been widely used in the precision measurement,
aerospace, military, biomedicine and other devices, which are based on the polarized light and magneto-optical modula-
tion. This method has the characteristics of no rigid connection required, long distance transmission, high precision, etc.
However, the azimuth information measurement method needs the assistance of complex servo tracking system according
to the orthogonal extinction principle of polarization prism, meanwhile, the measurement time is longer, which reduces
reliability and reaction sensitivity of the system. In order to improve the measurement accuracy and fast response
capability of the system, a fast space goniometry method is proposed through the Wollaston prism polarizing beam
splitter, with which the azimuth is directly calculated according to the two light intensities. The measurement time can
be shortened, and the accuracy is improved by the use of magneto-optical modulation technology. The rapid space angle
measuring system needs to realize the measurement function in a certain translation range, which requires the beam to
have a certain coverage area in the receiving unit. However, the system is limited by size and volume of the device; we
can only choose to expand the incident beam. Therefore, when the beam is incident onto the receiving unit, some inci-
dent angle and azimuth, that is, non-vertical incidence will be produced. However, the polarization of the non-vertically
incident light passing through the system will change and polarization aberration exists, which will lead to measurement
error. In this paper, the beam passes through the polarizing prism in a certain range of azimuths and incident angles,
and the polarized light tracing method and the boundary condition of the electromagnetic field are used to study and
simulate the polarization change and distribution of the outgoing beam. The changes of different incident azimuths
and angles can be simulated through the translation of receiving unit, and the azimuths can be measured indirectly by
using self-collimation theodolite and right angle prism. By comparing the measured azimuths under the translational
and centering conditions, the influence of polarization aberration on the angle measuring system and the correctness of
the theoretical analysis are verified. It is concluded that when the azimuth angle is 0°, the measurement error is small;
when the azimuth is 90°, the measurement error is largest, meanwhile the measurement error will increase with the
translation distance becoming longer (i.e., the incident angle). According to the comparison between the experimental
data and the simulation results, the existing problems are pointed out, and the corresponding improvement measures
are proposed. The results of this work have some significance in guiding the optimization of the system structure, and

the further improvement inthe performance of the system.
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