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Orientation and Its Error Compensation Methods Based on
Bionic Polarized Light

LIU Hao., YE Hongjun, LIU Pengfei, LIU Xiaojian, LIU Pengjiao
(The 54th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang 050081, China)

Abstract: In order to cope with the demand for autonomous orientation of carriers in complex environments, an orienta-
tion method based on bionic polarized light is proposed. Firstly. the geometric relationship between polarization degree and
polarization angle is derived through theoretical derivation; Secondly, the heading angle calculation algorithm is improved,
and the high-precision solution of the carrier’s heading angle is obtained through by the polarization information, solar azi-
muth angle. and elevation angle output by the polarized light sensor; Then, theoretical and simulation analysis is conducted
on the measurement model error and error compensation of the polarized light angle. The simulation results show that, with-
out considering random noise, the maximum error of the polarization angle is reduced from the original 0. 426 9° to 0. 173 1°
after error compensation; Under the consideration of random noise, the maximum error of the polarization angle is reduced
from 0. 410 2° to 0. 186 8 after err compensation. Finally, the heading angle is derived from actual on-board experiments to
further verify the feasibility of the method.
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