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Fig.3 Influence of defects with different sizes on spatiotemporal patterns.
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THE EFFECT OF LOCAL DEFECT WITHOUT DIFFUSION FUNCTION ON
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Abstract The effects of the position and size of local defects without diffusion function on patterns of two-dimen-

sional random neural network were investigated by using the Hodgkin-Huxley model. The result shows that the

spiral wave becomes more scattered when the size of defect gets bigger, significantly near to the center of the spi-

ral waves, which means the defect impact is correlated with the defect size positively. Furthermore, it is found

that the drift phenomenon of spiral wave is induced by defect in weakly coupled neural network. Study on the be-

havior of spatiotemporal patterns with the coexistence of channel noise and defect shows that the new wave source

is made by the effect of noise. Finally, the physical mechanisms for these phenomena were briefly discussed by

analyzing the discharge frequency and the mean membrane voltage of neurons.

Key words

neural network, defect,

Received 28 September 2011 ,revised 3 November 2011.

channel noise,

spatiotemporal pattern

# The project supported by the National Natural Science Foundation of China (10972179 ,10872155, 10602003 )



