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An Improved Algorithm for Nonlinear Target Tracking Based
on Residual Fuzzy Matching
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Abstract: A nonlinear target tracking algorithm based on residual Takagi-Sugeno fuzzy adaptation (RTSFA) is
proposed in order to solve the problem that the estimation error of the standard nonlinear Kalman algorithm increa-
ses due to the inaccurate initial value of system filter and the unknown statistical characteristics of the noise in the
target tracking. Based on the basic framework of deterministic sampled filtering, the general form of Gaussian
weight integral under linearization error constraints is given, and the sufficient condition for the bounded conver-
gence of the estimation error of the algorithm is proved by the Lyapunovs second method. Furthermore, the on-line
estimation noise characteristics of the adaptive noise covariance matrix are further constructed. and the Takagi-Suge-
no model and the measurement ellipsoid boundary rule are introduced to select the noise estimator adjustment factor,
which can effectively improve the convergence speed and the filtering accuracy of the algorithm. It is verified that the
nonlinear target tracking algorithm has better tracking accuracy and stronger robustness by using the pure azimuth
target tracking model with unknown initial value information and time variation measurement noise.
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