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Development of Nonlinear Kalman Filter without a Prior Information for Noise
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Kalman filter is one of the most famous state estimation methods. Kalman
filter is a method for Gaussian linear systems and many methods based on Kalman filter have been
proposed. These methods need probability distributions of noise as prior information. On the other
hand, these distributions are unknown in general. In this research, we develop a new state
estimation method without a prior information of probability distribution. We proposed a direct
design method for probabilistic model of dynamical system by using density ratio estimation method
because the probabilistic model can be represented as a density ratio. In addition, we applied the
probabilistic model to particle filter to achieve the state estimation method without a prior

information of probability distribution. Numerical simulations demonstrated effectiveness of the
proposed method.
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