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Abstract

This manuscript aims to design an improved EKF-SLAM algorithm for state estimation and consis-
tency map construction in nonlinear SLAM systems. By introducing multi-dimensional Taylor nets
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and the first estimate Jacobian matrix method, we propose a novel estimation algorithm aimed at
improving the robustness of the system and the consistency of the constructed map. This manu-
script first introduces the basic principle of multi-dimensional Taylor net, mathematical model
and observability analysis of EKF-SLAM algorithm, and then describes the design and implementa-
tion process of improved EKF-SLAM algorithm in detail. The effectiveness and superiority of the
improved algorithm in nonlinear SLAM system are verified by simulation experiments. The results
show that the improved algorithm has a good effect on the estimation of the system and the con-
struction of a consistent map.
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Figure 1. SLAM system frame diagram
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Figure 4. Improved EKF-SLAM algorithm on robot pose NEES
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