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Fig.3 Algorithm Simulation Results with

Velocity Catastrophe: Case 1
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Fig.4 Algorithm Simulation Results with

Velocity Catastrophe: Case 2
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Fig.5  Algorithm Simulation Results with

Velocity Catastrophe: Case 3
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Fig.6 Algorithm Simulation Results with

Velocity Catastrophe: Case 4
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Tab.1 Comparison of Two Algorithms
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5 & i
DT AR R N R A R T 0 A A R I

VR B 1 DR U AR R BE L AR SCE BT A QKEF
SE IR AN DTG AU B, B X QKEF 5
DL EIBE L 51 A T 5 3 4R B A TS
AT SR 06 Al TR 22 X 18] R0 56 Ak 1R 22 X ] fY
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AT B S2Hy . AT, FIQKF 449 78 2 25 5 748 il
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Kalman Filtering for Ultra-Tight Coupled from
Stable State to Catastrophe State in Noise Condition
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Abstract: In noise condition, high dynamic aerocraft change from stable state to catastrophe state will

lead reduction of performance of Kalman filter, and then reduce reliability of GPS/INS integration,
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MSE. Since the MSE is composed of variance and bias, the performance of the ridge estimation can be
shown clearly through computing the variance and bias. Through analyzing the changes of variance
and bias of ridge estimation, we know that ridge estimation correct the singular values of the ill posed
matrix to reduce the variance and introduce the bias. When the reduced variance is much more than the
introduced bias, the MSE can be reduced. However, ridge estimation correct all the singular values in
the ill-conditioned matrix. Correcting the big singular values cannot reduce the variance of the estima-
tion effectively but introduce much bias into the estimation. In view of this, improved ridge estimation
is proposed in this paper to constrain the correction of the singular values. The new ridge estimation
only correct the small singular values which are determined by comparing the variance reduction with
bias introduction of singular value correction. Theoretical analysis clearly shows the feasibility of the
improved ridge estimation. The experiment on the basis of the Fredholm integral equation of the first
kind is carried out to demonstrate the effectiveness of the new ridge estimation. The results show that
the improved ridge estimation performs much better than ridge estimation in stability and accuracy.
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which influence anti-jamming of navigation system and reduce accuracy of navigation integration. In
order to improve Kalman filter’ s performance, enhance performance of anti-jamming of navigation
system and increase accuracy of navigation integration, a new fading interval Quadrature Kalman filte-
ring algorithm was proposed in this paper. The algorithm could adjust its filtering gain matrix on line
and interval operation can not only ensure the completeness of set mapping but also can be the optimi-
zation by introducing a time-varying fading factor and interval matrix. The simulation performance
statistics show that the new Kalman filtering algorithm can overcome limitation of QKF algorithm,
which can improve performance of tracking. Complexity of algorithm was not increased acutely.

Key words: ultra-tight coupled; phase lock loop; quadrature Kalman filter; stable to catastrophe; in-

terval computation
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