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Interacting Multiple Model Particle Filter Algorithm Based on
Time-Varying Transition Probability Matrix

REN Zemin, WANG Zhonghua
(East China Research Institute of Electronic Engineering, Hefei 230000, China)

Abstract; Modern airborne radar systems have been equipped with multi-dimensional and full-airspace capabilities for de-
tection and tracking. With the increasing maneuverability of airborne targets and the complexity of the electromagnetic envi-
ronment, target tracking, as a key radar technology, is facing ever-growing demands for tracking accuracy and real-time re-
sponse capability. In response to these challenges, filtering algorithms for air-to-air multi-target tracking in airborne radar
systems are investigated in this thesis. To address the low tracking accuracy of traditional Interactive Multiple Model (IMM)
algorithms for maneuvering targets, an Adaptive IMM Particle Filter is proposed by correcting the Markov transition proba-
bility matrix. Model matching and switching responsiveness are enhanced by the proposed method. Simulation results dem-
onstrate that position tracking accuracy is improved by 16. 1% . and velocity tracking accuracy is improved by 26. 8%, com-
pared to conventional approaches, highlighting its significant advantage in maneuverability adaptation.
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