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Abstract
This talk considers the development of efficient parameter estima-

tion strategies for systems described by differential-algebraic and par-
tial differential equations. The approach focuses on a simultaneous
approach for nonlinear programming, where both the state and con-
trol variable profiles are discretized. This approach allows a transpar-
ent handling of inequality constraints, unstable systems and even some
discrete events. Here, large scale nonlinear programming strategies are
essential. For this purpose, a novel barrier method, called IPOPT, is
applied. This NLP algorithm incorporates a number of features for
handling inequalities and improving global convergence through filter
line search methods. The overall approach is Newton-based with an-
alytic second derivatives and this leads to fast convergence rates even
for problems with millions of variables.

To demonstrate the simultaneous formulation for parameter esti-
mation, we consider a number of case studies including polymerization
and contaminant detection in municipal water networks. These re-
sults illustrate the capabilities of IPOPT for very large systems. In
addition they deal with advanced formulations including locally and
globally distributed parameters, as well as EVM formulations. Finally,
a recent object oriented implementation of IPOPT allows very flexi-
ble exploitation of large-scale structures. For instance, multi-scenario
problems that arise in parameter estimation problems can be handled
very efficiently with this approach.


