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Tanker pose prediction based on modified unscented Kalman filter

Fu Yi, Kong Xingwei, Dong Xinmin, Zhi Jianhui, Gao Yu

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: Aiming at the low accuracy problem of the tanker pose tracking in the autonomous
aerial refueling, a modified unscented Kalman filter (UKF) algorithm was put forward. The
mathematical model of vision navigation was established. The Harris method was applied for
corner detection, and then the random sample consensus( RANSAC) was used to match the
detected corner. The historical forecast data was introduced into the current prediction so that
the UKF prediction results could be modified with respect to the observation results from the
corner match. As a result, the goal of high accuracy prediction was achieved. Compared with
the standard UKF, the experimental results show that the prediction error of the proposed
method is smaller than 5. 8% which is feasible and effective in aerial refueling. The algorithm
can eliminate the prediction error caused by the strong inference so as to effectively suppress
the strong interference.
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Fig. 1 Tanker/follower relative position in camera

navigation coordinate system
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Fig. 2 Corners detected by Harris
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Fig. 4 Results of distance measurement error
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Fig. 5 Results of velocity measurement error
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Fig. 6 Results of attitude measurement error
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