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Abstract: To further improve the accuracy of target tracking, a novel algorithm of square-root
Gaussian kernel quadrature filter ( SGKQF) is proposed. The scale factor is selected to
reconstruct the Gauss-Hermite integral point in the algorithm., and the corresponding weight is
calculated by linear equations formulated by the Gaussian kernel, thereby establishing the
univariate Gaussian kernel quadrature rule; Subsequently, the tensor product method is used to
extend the rule into multivariate quadrature rule by for the numerical approximation of multi-
dimensional integrals; Finally, the multivariate quadrature rule is introduced into the framework
of nonlinear Gaussian recursive filtering, and the SGKQF is obtained by implementing the square-
root form of the covariance in the filtering process to enhance the stability. The proposed
algorithm is applied to the bearings-only target tracking system to test its performance. The
simulation result shows that, compared with traditional GHQF algorithm, SGKQF can achieve
higher filter estimation accuracy under the condition of selecting appropriate Gaussian kernel
bandwidth, with the improvement of estimation accuracy in position and velocity by 8.7% and

11. 8% respectively.
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