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Abstract: A state estimation method based on the axisymmetric box space filtering is proposed for nonlinear system
under uncertain noise. First, the axisymmetric box space is used to wrap the error term caused by the linearization process
to linearize the state function, and the axisymmetric box space of the interference error is obtained by the Minkowski
sum of the axisymmetric box space of the error and the noise axisymmetric box space; then, the Minkowski sum of the
axisymmetric box space of the state quantity, linear error and measurement noise is used to obtain the system state prediction
set; further using the orthogonality of the boundary of the axisymmetric box space, the box space is split into multiple sets
of hyperplanes, which are converted into measurement update constraints, and a more compact set of members is obtained.
Compared with the traditional ellipsoid filtering method, the method proposed in this paper reduces the complexity of the
algorithm and the redundancy from wrapping feasible set and linearization, and obtains a more compact and accurate system
state set. Finally, the use of a nonlinear spring-mass-damper system verifies the effectiveness of the algorithm proposed in
this paper.
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