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Abstract: Under certain environmental conditions, the unknown system errors often occur and yield to larger
filtering errors when the unverified or uncalibrated measurement equation is used. Incremental equation can be
introduced, which can effectively solve the problem of state estimation for the systems under poor observation
condition. In this paper, the linear discrete incremental system with unknown noise statistics is considered.
Firstly, a noise statistics estimation algorithm is proposed based on innovation. The unbiased estimation of
system noise statistics can be obtained. Furthermore, a new incremental system adaptive Kalman filtering
algorithm is proposed. Compared with the existing adaptive incremental filtering algorithm, the state
estimation accuracy of the proposed algorithm is higher. Two simulation examples prove its effectiveness and
feasibility.
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