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Abstract : Dataassimilation or filtering combines partial and noisy observations with the dynamics

in order to sequentially estimate the state of a dynamical system. An important criteria
for a robust filtering algorithm is that the choice of initialization does not affect the long
term posterior conditional distribution of the state. This property is also known as
nonlinear filter stability. We develop a method based on the Sinkhorn algorithm to
numerically assess the stability of a general filtering algorithm. Additionally, in relation
to the underlying dynamical system, we propose a method to compute Lyapunov
vectors. In the setting of noisy and partial observations from a chaotic system where the
true underlying trajectory remains unknown, we compute the Lyapunov vectors using a
trajectory obtained from a filtering algorithm. To gain insights about the limitations, we
also study the sensitivity of Lyapunov vectors and their subspaces to perturbations in
the underlying trajectory.
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