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Synchronization of Time Delay and
Star Coupling H-R Neural
Networks

YU Hongjie, TONG Weijun

Department of Engineering Mechanics, School of Naval
Architecture Ocean and Civil Engineering, Shanghai Jiao Tong
University, Shanghai 200030, China

Abstract  Chaotic synchronization of Hindmarsh-Rose (H-R)
neural networks linked by the time delay coupling function
according to the matrix of star coupling coefficients is investigated.
With the coupling strength and the time delay taken as the
separated controlling parameters, the ideal synchronization of a star
connected H-R neural network is discussed, and the range of the
coupling strength and the time delay under synchronization are
obtained. It is also shown that some unique synchronization
phenomenon is associated with H-R star linked networks.
Keywords H -R neural networks; time delay; star connection;
coupling strength
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(a) Chaotic attractor of the single H-R neuron in (z,x) projection
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Fig. 1 Chaotic attractor of the H-R neuron and chaotic time
series of membrane potential x
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Fig. 6 Time series of xi—x, and Xx—X3
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