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Abstract: The Two-step optimal estimator (TSE) is an approach based on nonlinear least-squares algorithm. Jacobian matrix

inversion is often inexistent in the second step of TSE, and leads to the filter result divergence so, in order to improve the

stability of TSE, an improved TSE was proposed based on the analysis of theory of TSE, and confirms the selection principle

of intermediate state and transformation matrix in TSE. Simulation in nonlinear measurement electro-optical tracking system

not only validates that the improved TSE can ensure the algorithm’s stability and the validity of the selection principle of

intermediate state and transformation matrix in TSE, but also prove the performance of this algorithm outperforms EKF and

UKF.
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