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Interacting Multiple Model Box-LMB Target Tracking Algorithm

CAI Ru-Hua' YANG Biao® WU Sun-Yong'? SUN Xi-Yan®

Abstract For the problem that the multiple maneuvering target tracking, an interacting multiple model box labeled
multi-bernoulli (IMM-Box-LMB) filter is proposed. Firstly, by introducing the model matching probability variable,
and using the measurement information to update it in the predictive stage of the IMM-Box-LMB filter, the interactive
multiple model algorithm is used to estimate the state of each box particle. Secondly, put forward the quadratic contraction
algorithm in the update stage of the filter. By using the quadratic contraction algorithm in the update stage of IMM-
Box-LMB filter, the box particles will have greater interval and greater probability of survival after update,thus achieving
the purpose to improve the diversity of the box particle. Simulation shows that the quadratic contraction algorithm can
effectively improve the diversity of the box particle. Through using the quadratic contraction algorithm in the IMM-
Box-LMB filter, the number of targets can be estimated stably and accurately under different clutter rates.In the same
conditions, compared with the CV-Box-LMB algorithm, the IMM-BOX-LMB algorithm can estimate the cardinality and
state of targets more effectively.
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Fig.3 Measure
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Fig.4 True trajectories and estimates of targets using
the IMM-Box-LMB algorithm
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Fig.5 Count the number of effective box particles for
IMM-Box-LMB algorithm using the quadratic contraction
algorithm and the traditional contraction algorithm,

respectively, and then return to their ratio (50 MC)
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Fig.6 Cardinality statistics returned by IMM-Box-LMB
algorithm using the traditional contraction algorithm and

the quadratic contraction algorithm, respectively (50 MC)
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Fig.7 The OSPA of IMM-Box-LMB algorithm using the
traditional contraction algorithm and the quadratic
contraction algorithm, respectively. (a) OSPA distance
and OSPA components (b) localization component (c)

cardinality component p = 1, ¢ =5 (50MC)
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Fig.8 IMM-Box-LMB, CV-Box-LMB cardinality
estimates under different clutter rates (50 MC)
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Fig.9 Under different clutter rates, (a) The OSPA
distance and OSPA components. (b) localization
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respectively (50 MC)
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