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Fig. 1 The bifurcation diagram of the deterministic system
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Fig. 2 The bifurcation diagram of the stochastic system
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Fig. 3 The displacement-speed joint probability densities, phase diagram and displacement

marginal densities at different inhibitory strengths for D = 2
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Stochastic Bifurcation in the Saccadic
System Driven by Noise

ZHANG Xiang-yun, WU Zhi-qiang
( Department of Mechanics, School of Mechanical Engineering, Tianjin University;
Tiangin Key Laboratory of Nonlinear Dynamics and Chaos Control,
Tiangin 300072, P.R.China)

Abstract. The stochastic bifurcation in the saccadic system driven by noise was investigated.
Firstly, the stochastic dynamic model was established by adding the additive white Gaussian
noise into the existing bilateral model for the horizontal saccadic system. Secondly, the station-
ary joint probability density of the system displacement and velocity and the stationary probabil-
ity density of the displacement with different parameters were obtained with the numerical
method. Then, the results show that noise intensity and inhibitory strength of omnipause neu-
rons may induce the stochastic P bifurcation and the number of peaks on the stationary proba-
bility density curve of displacement changes from 1 to 3 and intermittent nystagmus occurs. It is
also shown that when the inhibitory strength of omnipause neurons is large enough, the station-
ary probability density is always unimodal and the intermittent nystagmus disappears, which

has some significance for the disease treatment.
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