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Adaptive IMM tracking algorithm of group targets

WANG Yun, HU Guoping, LIU Jinmang, ZHOU Hao

(Air and Missile Defense College, Air Force Engineering University, Xi” an 710051, China)

Abstract: This paper proposes an adaptive interactive multiple models (IMM ) tracking algorithm in order to
improve tracking performance of strong maneuvering group targets in high measurement error. First of all, we
introduce a strong tracking filtering algorithm with multiple suboptimal fading factors to improve the estimation
accuracy of the group centroid in the strong maneuvering stage. Secondly, considering the influence of measurement
accuracy on the extension state, the measurement error and extension state are formulated in a likelihood function,
and then the error covariance of the measurement can be adaptively updated by using the innovation and the memory
fading iterative process. Finally, we use the quasi-Bayesian approach to adaptively update the model transition
probability. The model transition probability is modified by the measurement to suppress the non-matching model
and amplify the matching model. By this way, the tracking model and targets state can be matched in real time. The
simulation results show that, the proposed method is effective to improve the estimation accuracy of the centroid
state and the extension state.
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