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Minimum energy filtering is the process of designing a state filter for a system based
on minimizing a deterministic cost functional associated with the observations. In
the case of linear systems the minimum energy filter is the same as the Kalman
filter, although based on a least squares deterministic cost criterion rather than the
stochastic interpretation that is usually used for the Kalman filter. Mortensen’s
approach is a process of generating progressive realizable approximations of the
solution of a minimum energy filter by differentiating the boundary condition of the
associated optimal control problem. In the case of non-linear systems on Euclidean
space, the second order Mortensen approximation of a minimum energy filter is the
extended Kalman filter. In this talk I present recent results on deriving the second
second order approximation of a minimum energy filter for kinematic system on
SO(3). Interestingly, the resulting filter is not the multiplicative Kalman filter, an
invariant observer that serves as the industry standard for this problem. The filter
obtained using Mortensen’s approach shows better transient response and better
asymptotic tracking than the multiplicative Kalman filter and the approach offers
the potential for a design paradigm to obtain high performing near optimal filters
for systems with invariance.
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