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Abstract Observation noise and outliers are normally contained in motion trajectories ob-
tained by tracking feature points in image sequences. A stochastic filtering based on state
space model is used to reduce the effect of observation noise and outliers. To carry out proper
state estimation, time-dependent hyper-parameters governing state estimation should be de-
termined in accordance with motion of feature point. A self-organizing state space model is
introduced to estimate hyper-parameters. In the self-organizing state space model, feature
coordinates and hyper-parameters are included in state vector and they are estimated simul-
taneously online. Since Monte Carlo filter is used for state estimation, linear approximation
for nonlinear model is not needed. Experiments are done to consider the usefulness of the
proposed filter.
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