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Abstract : According to the feature of ultra tight coupling GPS/SINS system ., in which the state equation
is linear and the measurement equation is nonlinear, a new simplified unscented Kalman filter (UKF) is
proposed. Then a new multiple model hybrid estimation algorithm based on the simplified UKF is pre-
sented to solve the problem of nonlinear filtering and noise modeling. The uncertainty of the noise can be
described by a set of switching models. The output of the multiple model hybrid estimation filter is the
weighted sum of a bank of parallel filters. The self-adaptive filtering for different noises can be per-
formed by the adjustment of all models’ weights. Finally, the simulation and comparison are given. The
application of the algorithm on ultra tight coupling GPS/SINS system shows a higher switching speed of
the algorithm than that of hybrid estimation based on common UKF, and indicates that the algorithm
has the same accuracy with the common one in the same condition. The algorithm meets the demands of
ultra tight coupling GPS/SINS system.
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