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Performance Evaluation of the Modified Interacting Multiple Model Filter
3-D Maneuvering Targets

Using

IR TR RE T SES = p
(Sung-Lin Choi, Ki-Cheol Kim, Yong-shik Kim, and Keum-Shik Hong)

Abstracts . The multiple targets tracking problem has been one of the main issues in the radar applications
area in the last decade. Besides the standard Kalman filtering, various methods including the variable dimen—
sion filter, input estimation filter, interacting multiple model (IMM) filter, federated variable dimension filter
with input estimation, etc., have been proposed to address the tracking and sensor fusion issues. In this pa—
per, two existing tracking algorithms, i.e., the IMM filter and the variable dimension filter with input estima—
tion (VDIE), are combined for the purpose of improving the tracking performance for maneuvering targets.
To evaluate the tracking performance of the proposed algorithm, three typical maneuvering patterns, i.e.,
waver, pop—up, and high—diver motions, are defined and are applied to the modified IMM filter as well as the
standard IMM filter. The smaller RMS tracking errors, in position and velocity, of the modified IMM filter

than the standard IMM filter are demonstrated through computer simulations.

Keywords : target tracking, filtering, interacting multiple model filter, variable dimension filter, input estima—

tion method, Kalman filtering.
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Fig. 3. The trajectory of a waver maneuvering target.
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Table 1. Model transition probabilities.
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