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Abstract. The mgjority of control and estimation algorithms are based upon linear
time invariant models of the process, yet many dynamic processes are nonlinear,
stochastic and non-stationary. In this presentation an online data based modelling and
estimation approach is described which produces parsimonious dynamic models,
which are transparent and appropriate for control and estimation applications. These
models are linear in the adjustable parameters — hence are provable, rea time and
transparent but exponential in the input space dimension. Severa approaches are
introduced — including automatic structure algorithms to reduce the inherent curse of
dimensionality of the approach. The resultant algorithms can be interpreted in rule
based form and therefore offer considerable transparency to the user as to the
underlying dynamics, equaly the user can control the resultant rule base during
learning. These algorithms will be applied to (a) helicopter flight control (b) auto-car
driving and (c) multiple ship guidance and control.
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