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Motivation

1. The performance of existing maneuvering target tracking methods for
highly maneuvering targets in cluttered environments is unsatisfactory.

2. Traditional model-driven methods face several application limitations:
(1) poor tracking ability and environmental adaptability; (2) state
estimation delay; (3) high computational complexity.

3. In response to the constraints of the model-driven approaches, data-
driven methods have been proposed, but they also have some
problems: (1) poor interpretability; (2) estimation instability.



Method

-The fundamental idea is to integrate the time-varying constant velocity (CV) model
Into Gaussian process motion tracker (GPMT), thereby enhancing predictive abilities
to effectively track extremely maneuverable targets amidst cluttered surroundings.
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Major results
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Fig. 1 True target tracks and position estimates

Method

Table 1 Mean root mean square error

Method z (m) y(m) V, (m/s) V, (m/s)
IMM 4622.23 3893.82 24207 217.04
GPMT 7518.37 7234.40 238.78 243.84
Ours 207.48 297.44 215.36 227.07
Table 2 Processing time
Method Time (s)
IMM 0.0219
GPMT 0.1829
Ours 0.1816




Conclusions

This paper proposes a hybrid-driven approach for tracking multiple highly
maneuvering targets, leveraging the advantages of both data-driven and
model-based algorithms.

The time-varying constant velocity model is integrated into the Gaussian
process (GP) of online learning to improve the performance of GP prediction.

This integration is further combined with a generalized probabilistic data
association algorithm to realize multi-target tracking.

The proposed hybrid-driven method outperforms existing techniques such as
IMM and GPMT under challenging scenarios involving highly maneuvering
targets in cluttered environments.
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