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A space mission involves various requirements that must be taken into account to achieve its objectives with
excellence. One of the fundamental requirements is the definition of how attitude estimation will be performed,
so that the attitude determination and control subsystem can stabilize the vehicle and orient it in the desired
directions during the mission. In this context, the present work aims to present a study on the main challenges
that may be encountered when using the Ensemble Kalman Filter (EnKF) to estimate the attitude of spacecraft.
These challenges are related to the level of robustness in nonlinear systems, accuracy in representing the system
state uncertainty, or whether there is an ideal set of samples (ensemble) to represent the probability distribution
of the system state. For the analysis, simulated telemetry and ephemeris data from a satellite with
characteristics similar to those of the CBERS-4 (China-Brazil Earth-Resources Satellite) will be considered,
and the attitude will be represented by the set of Euler angles.

The Ensemble Kalman Filter (EnKF) was originally proposed by Evensen (1994) as a stochastic or Monte
Carlo alternative to the Extended Kalman Filter. The EnKF is an estimation technique that combines numerical
model predictions with real observations to improve the accuracy of state estimates in dynamic systems.
Essentially, the EnKF replaces the single state prediction of the system with a set (ensemble) of predictions.
Each member of the ensemble is a possible realization of the system state, considering initial uncertainties and
model errors (Evensen, 2009).

Although studies show that the EnKF is a powerful tool for state estimation in complex dynamic systems,
some challenges can be encountered, such as insufficient ensemble size, inadequate updates of state estimates
due to underestimation or overestimation of errors, difficulties in highly nonlinear systems, among others.
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