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Fig.1 Diagram of the computational framework of the hybrid reservoir computing model
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Fig.3 Partial computational results of the prediction module under single tip spiral wave
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Prediction of spiral wave tip trajectories under reservoir computing

Cui Xiaohua', Chen Yeyuge', Zheng Caiyi*

(1. College of System Sciences, Beijing Normal University, Beijing 100080, China;
2. Faculty of Arts and Sciences, Beijing Normal University(Zhuhai), Zhuhai 519087, China)

Abstract: Spiral waves are a special form of self-organized structures that are formed and maintained without external
intervention reflecting the complexity of nonlinear system interactions, and have been observed in systems of biology, chemis-
try, and physics. The tip is the phase singularity of the spiral wave pattern, so controlling the tip can control the spiral wave.
Therefore, how to predict the tip trajectory from a small amount of spiral wave spatio-temporal state data is an important prob-
lem in the reaction-diffusion systems study. In this paper, a hybrid reservoir computing prediction model is constructed, in
which the time series data of the single tip mode and the corresponding tip positions in the FitzHugh-Nagumo system are used
as the training set; the above data are inputted to train the hybrid reservoir computing model; and then the trained hybrid mod-
el is utilized to predict the evolution trajectories of the subsequent tips in the spiral wave system. The results show that the hy-
brid model can realize the long-term accurate prediction of the trajectories of spiral tip, which provides a new research perspec-
tive and method for the prediction of phase singularities of reaction-diffusion systems.

Keywords: reservoir computing; spiral wave tip; trajectories prediction
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