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A Hybrid Detection and Tracking Algorithm for Separation
of Maneuvering Group Targets

DU Mingyang. Bl Daping, WANG Shuliang, PAN Jifei

(College of Electronic Countermeasure, National University of Defense Technology, Hefei 230037, China)

Abstract: A hybrid algorithm for group split detection and extension estimation is proposed to
improve the performance of tracking the separation of group targets. The traditional random
matrix algorithm is employed to calculate the size of a group and to analyze the situation of the
group. When a group splitting is detected, big subgroups are divided into some small subgroups
by k-means clustering. The least square method is then employed to fit effective measurements of
each subgroup into several ellipses, and trajectory association is finally conducted. The proposed
algorithm deals with measurements of groups based on the clustering, and describes extensions of
splitted subgroups with multiple ellipses according to clustering result. The algorithm has a
convergence rate faster than that of the traditional algorithm. Simulation results and a comparison
with the single random matrix algorithm show that the proposed algorithm accurately estimates
the extensions of splitted subgroups. A comparison with the semi-positive programming
algorithm shows that single Monte Carlo simulation time reduces by 2 orders of magnitude.
These results prove the validity and practicability of the proposed algorithm.
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