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Multivariate Time Series Online Predictor
with Kalman Filter Trained Reservoir

HAN Min? WANG Ya-Nan'

Abstract A novel online adaptive prediction method is pro-
posed for multivariable nonlinear time series, which is based on
echo state network (ESN) and Kalman filtering (KF) algorithm.
The KF is adopted in the high-dimension “reservoir” state space
to directly update the output weights of the ESN online. It is im-
plemented without the computation of Jacobian matrices which
is in the expanded KF (EKF) algorithm of traditional recurrent
neural network (RNN), so as to improve the prediction accuracy
and extend the applications. The convergence of the proposed
method is proved when the ESN is steady. Simulation examples
demonstrate the validity of the proposed method.
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Table 2 Prediction Erumse of EKF method in traditional RNN excluded transient process with different lengths
HRYSKE 200 400 600 800 1000 1200
n=1 0.7449 0.6245 0.5829 0.5021 0.4493 0.4376
ErmMsE
n =20 2.0020 1.9496 1.8644 1.7743 1.6201 1.5725
* 3 fiEgM KEF SEE @ AR TSy itz (50 BN ICT1)
Table 3  Prediction Ermsk of reservoir KF method excluded transient process with different lengths
ERHEKE 100 200 400 600 800 1000
n=1 0.1297 0.0967 0.0408 0.0388 0.0386 0.0342
ErMSE
n =20 0.7305 0.7174 0.6875 0.6782 0.6761 0.6556
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