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Application of polarization sensor to

unmanned surface vehicle navigation and formation
CHU Jin-kui® , LIN Mu-yin, WANG Yin-long, LI Jin-shan, GUO Xiao-qing

(College of Mechanical Engineering » Dalian University of Technology , Dalian 116024, China)
% Corresponding author s E-mail : chujk@dlut. edu. cn

Abstract: It is necessary to improve the anti-electromagnetic interference ability of unmanned surface
vehicle(USV) navigation; one method is to apply polarization sensors in fluctuant water environments
and formation coordination. In this study, an integrated navigation system was designed based on a po-
larization sensor, micro inertial measurement unit (MIMU), and global positioning system (GPS). A
gimbal was mounted for the polarization sensor, and a USV experimental platform was built for navi-
gation and formation experiments. First, the principle of polarized light navigation and USV forma-
tion were introduced. Subsequently, the integrated navigation system with a polarization sensor was
designed based on Kalman filtering. Finally, tracking and formation of USV experiments were per-
formed based on the integrated navigation system. The results of the tracking experiment show that
the heading angle error and position error of the polarization sensor/ MIMU/GPS integrated navigation

system are 6, 055° and 0. 209 m, respectively. The polarized light integrated navigation system could
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work normally even if the magnetic compass was disturbed. The results of the formation experiment

show that the leader tracking error is 0. 425 m, and the follower formation error is 0. 707 m. The po-

larization sensor can be used in fluctuant water circumstance navigation, and the polarized light inte-

grated navigation system can be used in USV navigation and formation.

Key words: polarization sensor; integrated navigation system; unmanned surface vehicle; tracking;

formation
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Fig. 1 Principle diagram of polarized light navigation
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