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Intelligent Maneuvering Target Tracking Based on Noise
Separation
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Abstract

This paper presents the intelligent tracking method for maneuvering target using the positional error compensation of
the maneuvering target. The difference between measured point and predict point is separated into acceleration and
noise. K-means clustering and TS fuzzy system are used to get the optimal acceleration value. The membership
function is determined for acceleration and noise which are divided by K-means clustering and the characteristics of
the maneuvering target is figured out. Divided acceleration and noise are used in the tracking algorithm to compensate
computational error. While calculating expected value, the non-linearity of the maneuvering target is recognized as
linear one by dividing acceleration and the capability of Kalman filter is kept in the filtering process. The error for
the non-linearity is compensated by approximated acceleration. The proposed system improves the adaptiveness and
the robustness by adjusting the parameters in the membership function of fuzzy system. Procedures of the proposed
algorithm can be implemented as an on-line system. Finally, some examples are provided to show the effectiveness of
the proposed algorithm.
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Fig. 1. Separation process of acceleration with noise.
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Fig. 2. Distribution of noise characteristics.
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Fig. 3. Extracting acceleration process.
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