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Abstract: The particle probability hypothesis density filter based track-before-detect (PF-PHD-TBD) al-
ways exhibits poor performance in the estimation of targets’ number and state. In consideration of the Rao-
Blackwellised particle filter (RBPF) usually dividing targets’ state dimensions and independently estimating
the linear/nonlinear state component with linear/nonlinear filters, we apply RBPF in the predicting and upda-
ting steps in PF-PHD-TBD to estimate the speed component with optimal Kalman filter and the position com-
ponent with particle filter, which apparently reduces the computation complexity, and enhances the accuracy
of the estimation of the targets’ number and precision of states. due to making full use of the correlation

characteristics between speed and position. Finally. simulation shows the efficiency of the proposed method.
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