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Aero-craft’s navigation and control based on adaptive simple

uncertain Kalman filter algorithm

ZHANG Henghao
(Research and Development Center, China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract; Aimed at the problems which are serious couple interference and measure high angular velocity and angular acceleration when the

aero-craft is circumrotating highly about itself, a new ASUKF (adaptive simple uncertain Kalman filter) algorithm was put forward. The ASUKF

algorithm used hyper-spherical distribution and linear displace to accomplish simple sampling calculation and weight value calculation, and

improved the algorithm’s efficiency. Characteristics of noise and linear equation were employed to finish self-adapting control. The ASUKF

algorithm used sub-optimal estimation to compute procedural noise, and was judged that it is positive to prevent the algorithm invalidation. The

simulation result shows that the ASUKF algorithm can reduce roll angle’s error and couple interference and improve aero-craft’s landing precision.
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31049 25 —1.0431x10™° 3.6121x107*

316.07 30  -8.5263x1077 3.1839x107*
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Tab.2 Hardware in the loop test data table

IR WATEERkm TARERFEY s MESRE2E/m
1 278.58 299.95 14.8
2 280. 96 299.98 14.7
3 290.45 300. 09 15.1
4 301.29 299.99 14.9
5 295.37 300. 12 17.3
6 314.82 300.07 15.3
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Fig.3 Roll angle’s error (Un-KF algorithm)
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