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A weight initialization method for echo state network

WANG Lei, QIAO Jun-fei, LI Xiao-li

(1. Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China; 2. Beijing Key
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Abstract: To avoid singular problem and improve the performance of neural network, a weight initialization method
for echo state network(WIESN) is proposed. With Cauchy inequality and linear algebra, the range of optimal initial
weights, which is related to input dimension, reservoir dimension, input variables and reservoir state, is determined. The
proposed method ensures that the outputs of neurons are in the active region. Simulation results show that the accuracy

and training time of the proposed method is better than learning with random initialization. In addition, the time for
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weight initialization process is negligible comparing with the training process.
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