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Design and application on constraints unscented Kalman filter for
stratospheric airship with wind field disturbance
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Abstract; To improve the navigation accuracy of airship in the disturbance environment of wind field, a navigation algorithm with anti-
interference of wind field was studied. Based on building up an error constraints model of the airship velocity in wind field disturbance, a
constraints unscented Kalman filter algorithm which resists wind field disturbance was designed. The error constraint vector of airship velocity was
determined. To decrease the impact of wind field on positional accuracy of airship, the velocity error was estimated and compensated by the
combination of unscented Kalman filter and error constraint vector. The state estimation value of proposed algorithm was proved to be unbiased, and
the covariance was less than that of the standard unscented Kalman filter. The proposed algorithm was applied to SINS/CNS/SAR integrated
navigation system and conducted simulation, and was compared with the adaptive extended Kalman filter and robust adaptive unscented Kalman
filter. The simulation results show that not only the filter performance of the proposed constraints unscented Kalman filter was much better than those
of adaptive extended Kalman filtering and robust adaptive unscented Kalman filter, but also the impact of wind filed on positional accuracy of was
reduced and the navigation accuracy of airship was improved effectively.
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AEFRAR LA [R] U A R, T UKE (74 ik 5 g
g ok EXF S5 0 2 ),

6 Zit

PP Z RAE B R 8 Ao BSR4,
SET IR THE T R 11 8 15 2 2 RO 42 1
THRIGTHE CUKF 53k, I 48 i 3 g
T SINS/CNS/SAR 4 45 T it & 48 Hh #4717 H 5
WE, I 5 B EKF 8 figr 2 B 3G UKF 5
AT SR 4R B CUKF B 3E A Y
selli T E AN EKEF 30306 b PR 4R 1 g O () R
(R , 1 H. CUKF B3kt 3 T-HiaE J1 3%, RE#D
Tl XU %G e VR B s, 45 T R A £
KR
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