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Fig. 1  Dynamic responses of LIF model under the direct current.

(a) membrane potential curve; (b) spike — frequency curve.
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Fig.2  Spike — frequency curves of LIF model under the direct current.

(a) f(t,Ay) curve when I =26nA;(b) onset spike — frequency

curve fy (1,4, ) and steady state spike — frequency curve f,, ().
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Fig.5 Spike - frequency curves of modified LIF model under the AC
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SPIKE-FREQUENCY ADAPTATION IN THE MODIFIED LEAKY
INTEGRATE-AND-FIRE MODEL UNDER
EXTERNAL ELECTRIC FIELD®

Han Chunxiao' Wang Jiang”® Chang Li* Che Yangiu'
(1. School of Automation and Electrical Engineering, Tianjin University of Technology and Education, Tianjin 300222, China)
. dchool o, ectrical an utomation rngineering , lianjin Unwersity, lLianjin , mna
2. School of Electrical and A jon Engineering, Tianjin University, Tianjin 300072, Chi

Abstract Spike-frequency adaptation is a prominent property of neuronal dynamics in neural information pro-
cessing. The external electric field has effect on the generation and conduction of neural information, and the dy-
namic behaviors of the neural system. Based on the leaky integrate-and-fire (LIF) model, a modified LIF model
under the external electric field is established. From the membrane potential curve and the spike-frequency curve
along with the time evolution process, the onset spike-frequency curve and the steady state spike-frequency curve
along with the external electric field changes, and the correlation between successive inter-spike intervals (1SIs) ,
the effect of external electrical field with different strength or frequency on the adaptability of the proposed model

is discussed.
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correlation
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