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Fig. 1 Decomposition of raw azimuth signal
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Fig. 2 Decomposition of raw velocity signal
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Fig. 3  Error estimation of wavelet
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Table 1 Comparison of two residuals
Residuals Mean Variance
Wavelet Transformation -0.0013  3.8e-5
Preprocessing and Spline Frequency Division 0. 0009 3.4e-5
R2 ZMAEBERTHERILE
Table 2 Comparison of three methods
Error of Ballistics Estimation AX AY AZ
Spline Frequency Mean  -0.1 -0.07 -0.016
Division and Fusion Variance 0.03 0.015 5.2e-4
Weight-based Mean 2.15 -6.34 -4.48

Approach Variance 0.29 0.4 0.19
Wavelet Transform Multi-Model Mean -0.06 -0.06 -0.011

Exterior Ballistics Estimates  Variance 0.005 0.025 2.3 e-4
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Fig. 5 Error estimation of saving fusion(x,y,z)
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Kg. 6 Error estimation of spline frequency division and fusion(x,y,z)
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Fig. 7 Error estimation of wavelet transformation fusion(x,y,z)
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MISSILE BALLISTIC ESTIMATION BASED ON WAVELET ANALYSIS
AND MULTI-MODEL FUSION

Yao Shang” Zhang Chenghu Li Songjun Qin Deming Hu Changcheng
( Unit 565 of 14 Branches, China Jiuquan Satellite Launch Center, Jiuquan 735018, China)

Abstract Singularity disposing, salient point gaining and random error weakening are key processes for estima-
ting precision during the data processing for ballistic trajectory. Firstly, the predominance of wavelet transform on
dealing with singularity, salient point and random error, was used to conduct a decomposition, fusion and recon-
stitution of the observation data base on wavelet transform , which can eliminate singularity, identify salient point
and weaken random error. Secondly, the B-spine function with knots free distributing was used to describe the
missile movement state, which makes the principle of the trajectory determination process become a nonlinear op-
timization problem of multi model fusion with the parameters of missile trajectory expression coefficients and ob-
servation system error coefficients. By introducing the model structure to determinate the selection rule of optimal
fusion weight, the optimal estimation for the to-be estimated parameters was obtained, and more the precise traj-
ectory determination was gained. Finally, the simulation calculation shows that this method has some advantages
in disposing singularity, gaining salient point and weakening random error, which can reduce the calculation a-

mount and increase the ultimate precision of trajectory determination effectively.
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