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Development and trial of real-time trajectory estimation software using Unscented Kalman Filter
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The Extended Kalman Filter (EKF) is the most widely applied state estimation algorithm for
nonlinear systems. However, the EKF can be difficult to tune and often unreliable estimation if the
system nonlinearities are severe. This is because the EKF relies on linearization to propagate the
mean and covariance of the state.

In the late 1990's, Unscented Kalman Filter (UKF) was proposed as an extension of the
Kalman filter that reduces the linearization error of EKF, and is now used as a state estimation
algorithm for nonlinear systems replacing EKF.

We also had the opportunity to develop real-time trajectory estimation software using UKF as a
commissioned work from the Japan Aerospace Exploration Agency (JAXA) , and tried it with the
Venus orbit insertion of Akatsuki, and we were able to confirm the availability of UKF. In the
following, we will explain the UKF algorithm of the real-time trajectory estimation software we

developed and introduce the results of the trials at Akatsuki's Venus orbit insertion.
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