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Based on Pixelated Polarizing Chip
HAN Guo-liang, HU Xiao-ping, HE Xiao-feng, FAN Chen., FAN Ying

(College of Intelligence Science and Technology. National University of Defense Technology,Changsha 410073, China)

Abstract: The bionic polarized light compass is a sensor that obtains the heading information by re-
ferring to the mechanism of the animal’s visual organs to sense the polarized light information of
the sun (or moonlight). In this paper, the parameter design criteria of pixelated polarizers are in-
troduced. And the overall design scheme of a bionic polarized light compass are proposed, which is
easy to integrate and miniaturize. The main error sources affecting the orientation accuracy of the
polarized light compass are analyzed. A new method for estimating the heading of the carrier based
on the polarized image of the sky are proposed. And its environmental adaptability is analyzed.
The results of static experiment and vehicle experiment show that the orientation accuracy of the
polarized light compass under clear sky is better than 0.5 °.
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Fig. 1 Structure schematic diagram of polarized

light imaging system
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Fig. 2 Schematic diagram of wire-grid polarizer
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Fig. 4 E-vector of incident light before and

after tilt of the sensor
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Fig. 5 When the solar zenith angle is 80 ° or 90 °,

the heading angle error changes with the solar azimuth and

the sensor horizontal attitude angle
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Fig. 6 Variation curve of heading angle error with respect
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Fig. 7 Relationship between heading angle error and

horizontal attitude angle of polarized light compass
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Fig. 8 Rotation of polarization pattern
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Fig. 9 Orientation error curve of static experiment
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Fig. 10 Reference heading of vehicle experiment and

orientation error curve of polarized light compass
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