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Research on the Acceleration Estimation of Serpentine Maneuvering Target
Based on the Adaptive IMM Algorithm
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(1. 92942 Unit of People’s Liberation Army of China, Beijing 100161, China;
2.Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China)

Abstract: In view of the difficult problem of anti-aircraft missiles intercepting high-speed serpentine maneuvering
anti-ship missiles, a study on the acceleration estimation algorithm for serpentine maneuvering targets is carried out
based on the information such as the line-of-sight rate measured by the seeker and the relative velocity between the
missile and the target. Finally, an extended Kalman filtering algorithm based on interacting multiple model (IMM) is
established, and the acceleration estimation of the serpentine maneuvering targets is realized. Considering the defect
that the traditional acceleration variance calculation method is limited by the prior value, the method for calculating the
acceleration variance is improved according to the residual error. The simulation results show that the proposed
adaptive IMM algorithm can effectively improve the estimation precision of the acceleration of the serpentine
maneuvering target.
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Fig.1 Flow chart of the IMM algorithm
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Fig.2 Estimated curves of the acceleration when the

maximum overload is 10
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Fig.3 Estimated curves of the acceleration when the

maximum overload is 15
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Fig.4 Estimated curves of the acceleration when the

maximum overload is 20
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