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Abstract

The use of Gaussian Sum Filter (GSF) as a state/parameter estimation tool for aerodynamic modelling is
relatively unexplored in the literature. In this paper GSF has been employed for aircraft parameter
estimation. The stability analysis of GSF has also been discussed using the normalized Lyapunov energy
functional and the conditions for the convergence of the GSF are derived by using the proposed nonlinear
observer which is a novel approach. An approach to prune the weights of GSF based on Pearson
coefficient is considered. The performances of the three recursive parameter estimation algorithms:
Extended Kalman Filter (EKF), the simplified version of the GSF and the improved version of the GSF are
evaluated for aircraft parameter estimation using simulated flight data in the MATLAB implementations.
The numerical results show that pruning the weights reduces the computational load by nearly 75%, and
still provides good performance compared to the conventional GSF.
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