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For several years, the explosion of the access to experimental data in industrial systems and the consid-
erable change in computing tools have led to the development of data assimilation methods that aim to
be used for system monitoring. From data measured on the physical system and a mathematical model,
these methods provide an approximation of the physical state. Modeling affects the effectiveness of the
method; complex models based on physics can indeed provide accurate solutions, however such models
involve a very expensive computational cost. The use of reduced order modeling (ROM) methods and the
reduction of the complexity of the model can overcome the difficulties at the cost of controlling and in-
tegrating the model error. The Parameterized Background Data-Weak (PBDW) formulation introduced
in [1] is a non-intrusive, reduced basis, real-time and in-situ data assimilation framework for physical
systems modeled by parametrized Partial Differential Equations (PDE) for steady-state problems. The
formulation integrates a set of solutions from reduced modeling of the model and an update state in-
formed by the experimental observations (correction of model bias). Further research [2] developed a
nonlinear framework to deal with noisy data. The present study aims at extending the PBDW for time-
dependent problems with a sequential formulation which combines a PBDW solution at the current time
step and a prediction from an extrapolation of previous estimated states. Moreover, the set of solutions
of the model is enhanced with prior updates in order to learn part of the physics which is not initially
included in the model. The numerical experiments show that the method significantly reduces the online
computational time while providing relevant evaluations and predictions.
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