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Three-dimensional attitude information obtained
by the skylight polarization pattern

FAN Zhi-guo™ , CHEN Man-li, WANG Bo, SUN Jie, GAO Jun

(School of Computer and Information, Hefei University of Technology, Hefei 230009, China)
% Corresponding author, E-mail: fzghfut@126. com

Abstract; The two-dimensional direction information provided by the current polarized skylight navi-
gation method can not meet the actual needs of the navigation, therefore, a method for obtaining 3D
pose information by using atmospheric polarization modes was researched. The sun was selected as the
spatial point with the salient feature, then the sun spatial position information of the carrier was calcu-
lated under two different states by using atmospheric polarization mode information, and thereby 3D
pose information of the carrier was obtained through the establishment of attitude transformation ma-
trix. Finally the error distributions in obtaining solar spatial position information under different
weathers, different solar spatial locations, different bands and the conditions of the sky being partially
obscured were investigated theoretically and experimentally. The result show that the errors of elevation
and azimuth angles are 1. 50° and 2. 10° respectively in the blue band in aerosols, and the average errors of the
elevation and azimuth angles are 0. 91°and 1. 97° respectively in the field of views being obscured by trees. It is

indicated that the sun spatial position can be effectively obtained under different circumstances by the proposed
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method, which can meet the need for 3D pose information of the carrier in actual navigations.

Key words: polarization optics; polarized skylight navigation; atmospheric polarization mode; solar

spatial position; 3D pose information
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Fig.1 Coordinates of skylight polarization pattern
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