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Predicting Chaotic Time Series based on a Local Approximation Technique

Ken-ichi ITOH

Abstract: A method is presented for predicting chaotic time series based on a local
approximation technique. In the local approximation technique, a state space is
reconstructed from a.time series using delay coordinate embedding and then a local
predictor is constructed on the basis of the motion of the nearest neighbors in the state
space. The parameters, such as the embedding dimension and the number of the nearest
neighbors, have a significant effect on the prediction accuracy. The method can be used as a
means of choosing the parameters suitable for the prediction. The efficacy of the method is
demonstrated using chaotic time series generated by the Hénon map and the Ikeda map.
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Fig. 2 Relative error vs. training data length for the Hénon map.
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Table 2 Embedding dimension and number of nearest neighbors for the Hénon map.

iy 3R B AT B S OM
REFE|ERFE| BR |REFE|ERFE] B
100 3 3 3 7 8 6
500 3 3 3 6 8
1000 3 3 3 8 8 9
5000 4 3 6 10 8 13
10000 4 3 6 10 8 13
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Fig. 3 Relative error vs. training data length for the lkeda map.
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Table 3 Embedding dimension and number of nearest neighbors for the lkeda map.

sEF bR A BRI EBEROK
REFIE|WERTIE| BF | REFE|MERFE| BRR
100 4 3 5 9 8 8
500 4 3 4 8 8
1000 4 3 4 8 8 6
5000 5 3 6 11 8 14
10000 6 3 6 14 8 13
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