
Geophysical Research Abstracts, Vol. 9, 09097, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-09097
© European Geosciences Union 2007

An algorithm to separate measurement noise in
Langevin processes
Frank Böttcher (1), Joachim Peinke (1), David Kleinhans (2), Rudolf Friedrich (2),
Pedro G. Lind (3), Maria Haase (3)
(1) Institute of Physics, University of Oldenburg, D-26111 Oldenburg, Germany, (2) Institute
of Theoretical Physics, University of Münster, D-48149 Münster, Germany, (3) University of
Stuttgart, Pfaffenwaldring 27, D-70569 Stuttgart, Germany

Starting from the two first conditional moments of a stochastic time-series with strong
measurement noise, we derive explicitly the measurement noise amplitude and the
parameters defining the two first Kramers-Moyal coefficients of the associated time-
series without such noise. The underlying algorithm is based on the minimization of
a functional depending on functions either computed directly from the time-series
or on polynomials which represent the Kramers-Moyal coefficients of the associated
time-series. We show the efficiency of our procedure by applying it to a synthetic
Langevin process with measurement noise. Finally, as a specific application we also
apply the minimization procedure to an observational time-series, namely the daily
North Atlantic Oscillation index.


