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Abstract: A nonlinear principal component analysis (PCA) method based on echo state network (ESN) reservoir is
proposed for multivariate time series prediction. As the correlations among multivariate inputs have adverse effect on
modeling, the reservoir is utilized for translating the inputs’ nonlinear features in the original input space to linear
features in the high-dimension reservoir state space. Then the linear PCA is performed on mapped data to find the
uncorrelated directions of maximum variance and thus to extract the joint information of multiple variables.

Furthermore, dynamic linear mapping is obtained from the RPCA outputs to the predictor points, so linear algorithms

are investigated for modeling. The simulation results show the effectiveness of the proposed method.
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