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Influence of skylight polarization pattern on bionic polarized orientation and corresponding experiments
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Abstract : To solve the problems of directional precision errors and low stability existed in a bionic polarized light
compass caused by the weather and sun position or other factors, the effect mechanism of sky polarization mode on
polarized orientation was researched. A polarized orientation model including model errors was built and the algorithm
to calculate a heading angle for the bionic polarized compass was deduced. Then, the influence of the model errors on
the polarized orientation precision was analyzed systematically. It points out that the horizontal angle and the solar
altitude angle are main factors to determine the impact of the model errors. Finally, a static experiment and a dynamic
car test were designed. The influence of polarized model errors on the polarized orientation precision was assessed in
different horizontal angles and solar altitude angles. The results indicate that when the solar altitude angle is less than
40°, the error of polarized orientation is 0.729°. When the angle is between 40° and 75°,the precision is evidently
decreased,and the error is 3.764°. Moreover,the impact of polarized model is also evidently increased as the horizontal
angle. When the vehicle runs in a level, the error is 0.323°. After inclining, the error is increased to 1.352°. The error
mechanism proposed provides theoretical references for compensating model errors and improving the precision of
polarized orientation.
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