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Multi-step-ahead Time Series Prediction based on
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2.School of Automation, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: Accurate multi-step-ahead prediction over long future horizons posts great challenges for the application
of time series prediction. A novel online multi-step-ahead prediction method based on least squares support vector re-
gression (LSSVR) is proposed. Taking the superiorities of using sliding-windows to reduce largely computation burden
and implementing LSSVR model updating by Unscented Kalman Filter (UKF) , the proposed method not only can con-
struct online predicted model in much fewer training data ( such as the size of original training data set required is only
the sum of embedding dimension corresponding to phase-space-reconstruction and the length of sliding-windows) , but
also has the better accuracy over multi-step-ahead prediction. When the prediction horizon reached the predefined step p
in the process of predicting, model parameters consisted of kernel width o, support values {a,}%_, and bias term b are
updated by new arrived measurements and UKF. Finally, several simulations are provided to show the validity and ap-
plicability of the proposed method.
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Fig. 1 Online multi-step prediction of the proposed method
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Tab. 1 Results of multi-step—ahead prediction on RMSE for the proposed method when the size of  ,, is the smaller

SERN RMSE iNIERIS RMSE GNIEIRIS RMSE
1 0.2692 6 0.4627 12 0.7335
2 0.3130 7 0.5062 15 0.8559
3 0.3301 8 0.5547 18 0.9799
4 0.3879 9 0.5998 20 1.0609
5 0.4322 10 0.6430
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Tab. 2 Results of multi-step—ahead prediction on RMSE for the proposed method when the size of L . is relative large
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Tab. 3 Comparisons of multi-step—ahead prediction on RMSE between the proposed method and LSSVR

RMSE RMSE
SNBSS iNIERIS
LSSVR ARSIk LSSVR AT
1 0.0794 0.0625 7 0.1117 0.0692
2 0.0835 0.0639 0.1236 0.0704
3 0.0843 0.0646 10 0.1368 0.0725
4 0.0914 0.0657 15 0.1783 0.0831
5 0.0984 0.0675 20 0.2158 0.0932
6 0.1050 0.0685
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