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In many applications, the parametric models of dynamical systems (including the process and measurement of noise
statistics) are difficult to obtain or are insufficiently accurate, which results in the serious deterioration or even
divergence of the filtering of cubature Kalman filter (CKF). In this paper, the Gaussian process regression (GPR) method i SE
is used to learn the training data to obtain the transition and measurement GPR models and their noise statistics of
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dynamical systems. These GPR models are used to replace or enhance the primary system models and integrate them
into the square-root CKF (SRCKF), which yields a model-free Gaussian process SRCKF (MFGP-SRCKF) algorithm and a
model-enhanced Gaussian process SRCKF (MEGP-SRCKF) algorithm. Simulation results show that, by improving the
accuracy of the models of dynamical systems and adjusting adaptively the noise covariance real-time, the two new
adaptive filters alleviate the problem of unknown or insufficiently accurate system models in the classical filters.
Meanwhile, in the case that an insufficiently accurate parametric model is given and the limited training data do not fill
all over the estimated state space, MEGP-SRCKF can yield higher filtering accuracy than MFGP-SRCKF.
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