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We describe how to construct data-driven models for nonlinear components and sys-
tems based on dynamical systems theory. The models are constructed from input/output
data in the time domain and their "embeddings,” as described, for instance, by the
Taken’s Embedding Theorem [1,2,3]. These models can be used for simulations, process
control, diagnostics, and sensor calibration.

We review one particular application to the Hubble Space Telescope (HST). Focal
length data taken at 5 minute intervals from 1995-1999 are used to construct a model of
the focal variations arising from systematic temperature varitions from solar heating of
the HST. A so-called ” Full-Temperature Model” (FTM) is constructed and its application
for calibration and diagnostics is discussed and compared with the FTM currently used
by NASA [4,5]. It is argued that such data-driven models show good potential for a wide
variety of applications in the Next Generation Space Telescope (NGST).
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