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• Real-time nonlinear Bayesian filtering algorithms are overwhelmed by data volume, 
velocity and increasing complexity of computational models.

• Novel ensemble based nonlinear Bayesian filtering requires a small number of 
simulations and can be applied to high-dimensional systems in the presence of 
intractable likelihood functions. 

• It uses linear latent projections to estimate the joint probability distribution between 
states, parameters, and observables using a mixture of Gaussian components 
generated by the reconstruction error for each ensemble member. 
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Numerical Results - Lorenz 96

Joint space is 60 dimensional, only 30 samples are used and a latent space of dimension of 5.

EnKF - Model Error (forcing = 12) EnPPCA - Model Error (forcing = 12)

• Model error - lazy approach - model uncertainty pushed into parameter/state uncertainty
• Model error - intractable likelihood - requires just simulations of forward model


