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Vehicle Target Tracking Based on Improved Adaptive Interacting
Multiple Model-unscented Kalman Filter Algorithm

NAN Ben-yang, KUANG Bing” , JING Hui
(School of Mechanical and Electrical Engineering, Guilin University of Electronic Technology, Guilin 541004, China)

[ Abstract] In order to solve the problems of the traditional interactive multiple model (IMM) algorithm in vehicle target tracking,
such as the model probability change is not obvious and the tracking accuracy is insufficient, an improved adaptive IMM-UKF ( unscent-
ed Kalman filter) algorithm was proposed. Firstly, the vehicle motion model was established by using uniform speed straight line, uni-
form acceleration straight line and uniform turning, and the vehicle target was tracked by unscented Kalman filter. Then, the probabili-
ty change rate of sub model was used as the correction parameter of IMM algorithm, and different correction strategies were adopted for
the main diagonal and non main diagonal elements of Markov matrix. Finally, the decision window was set to modify the main diagonal
element of the normalized Markov matrix to expand the probability of matching model. The results show that the probability of the im-
proved algorithm model changes more obviously, and the root mean square errors of position and velocity are less than the original algo-
rithm, which effectively improves the tracking accuracy.
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Fig. 1 IMM-UKF algorithm process
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