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Fig. 1 Sub — Hopf bifurcation of equilibrium point and fold bifurcation
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Hg.2  Spiral wave corresponding to different intensity (D) of stochastic
signal in neuronal network composed of ML model: (a)D =2.5;

(b)D=2.65(c)D=2.75;(d)D =2.8;(e)D =2.85;(f) D=2.9
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STOCHASTIC SIGNAL INDUCED DOUBLE SPATIAL COHERENCE
RESONANCE IN NEURONAL NETWORK*
Li Yuye'”? Zhang Huimin’> Wei Chunling’ Yang Minghao® Gu Huaguang® Ren Wei’
(1. Collegt of Mathematics , Institute of Chifeng ,Chifeng 024000, China)
(2. College of Life Science ,Shaanxi Normal University ,Xi’ an 710062, China )
(3. School of Mathematical Sciences ,Inner Mongolia University ,Huhhot 010021, China)
Abstract A stochastic signal as a control signal was added to a neuronal network, whose deterministic behavior

is rest. With the increase of the density of the stochastic signal , the spatio — temporal behavior of the network is
changed from disorder to ordered spiral wave firstly and then to disorder, the spiral wave is changed from complex
to simple structure,return to complex and then to simple structure,and the signal to noise ratio calculated from
spatial structure function of the spatio — temporal behavior of the network reaches to maximal value twice ,implying
that the spatial coherence resonance is generated twice. The results not only reveal the dynamics of network under
the control of the stochastic signal, but also provide the potential approach to enhance the ability of information
processing of neurons through addition of control signal to induce spatial coherence resonance.

Key words spatial resonance, coherence resonance, spiral wave,

neuronal network , signal to noise ratio
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