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Predict the time series from low dimension
parameter-varying chaotic systems using
nonlinear autoregressive RLS algorithms

Wang Yongsheng Fan Hongda Wang Jianguo Liu Aidong

Department of Armament Science and Technology ,NAEU, Yantai, Shandong,264001

Abstract The chaotic systems, whose parameter values changing with time, commonly do no
have the invariable attractors shape with time evolvement, so its time series can not easily
forecasted by the current methods based on the Takens’ embedding theorem. The recursive
least squares algorithms (RLS) is improved to predict one kind of chaotic time series form
low dimension parameter-varying systems in the paper. The dynamic characteristic of these
systems is analyzed firstly; the forgetting factor and the rectangular windows methods are
considered to be combined together for forecasting these time series. Then the integrated
window-forgetting recursive least squares algorithms with high-order terms,such as quadrat-
ic term and cube term,is deduced. The validity of this method is illustrated by the forecas-
ting results on the time series from Henon map and lkeda system with parameter-varying.

Keywords parameter-varying dynamical system forgetting factor finite memory predict
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