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Extended Target GMPHD Filter Based on Mean
Shift and Graph Structure

Cheng Xuan, Song Liping, Ji Hongbing

(School of Electronic Engineering, Xidian University, Xi’an 710071, China)

Abstract; In view of excessive measurements partition number, a large computation load of extended target tracking
and leakage estimation when the extended targets cross, an extended target tracking algorithm based on GMPHD
with mean shift and graph structure is proposed. Firstly, the kernel density estimation is used to eliminate the clut-
ter measurements. Secondly, mean shift algorithm is adopted to divide the extended target measurements set, and
sub-division is considered to carry or not based on the information fed back from the updated graph structure. Then,
the extended target GMPHD algorithm is used to filter. Finally, the graph structure is updated by the one-step pre-
dicted value of the filtering result, and the updated graph structure information is used to guide the measurement
partition at the next moment. Matlab simulation shows that the algorithm proposed decreases largely the number of
measurements partition, reduces the computational complexity, and solves the leakage estimation problem when the

targets cross.

Keywords: extended target tracking; mean shift; graph structure; GMPHD; measurements partition;

computational efficiency; matlab



