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Introduction The Importance of Constraints

We present an improvement to the standard ensemble A filtered solution does not necessarily respect physical constraints, whether in the
Kalman filter in the case where a physical constraint, e.g. form of an equality or an inequality. Therefore by only choosing solutions that satisfy Double
conservation of energy, is present. Let S be some physical the constraints, we can often obtain a more accurate solution, since the true solution
constraint formulated so that S(v(j))=0 is desired for all would satisfy such constraints.

times j. The Kalman filter solution minimizes the variance

of the state estimate v(j), but in general does not satisfy Physical constraints, e.g. conservation of energy, are important for simulation science:
the equality constraint. Thus a more accurate solution can A simulation that does not adhere to these constraints is an unphysical prediction. A
be obtained by not only minimizing the variance of the filtering update 'pushes' the system state towards observed data. However, this 'push’
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