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B XA I8 STDP 2 ) T 58 B8 5 A 22 0 M0 285 (e [] 22 57
m, =a, (V) (1=m, ) =B, (V)m, (2)
h=a, (V) (1=h) -B,(V)h (3)
n=a,(V)(1-n)-B,(V)n (4)

Hodr V(i=1,2,3) 58 i A2 0 B R 7 1 (B0
£ mV) 2 W HORIUE IR | Fis k| R R
FEEA IRIE R 2T B, = - 80, A5 MR 20
WE, =0.m, ,n, h 5 $I2/R Na*, K #4564
IR R o, 8, ,a, .8, ., B, T

a, ==0.1(V,+40)/(exp(=0.1(V,+40)) -1)

(5)
B, =dexp(—(V.+65)/18) (6)
a, =0.07exp(—( V,+65)/20) (7)
B,=1/exp(-0.1(V,+35) +1) (8)
a,=-0.01(V.+55)/(exp(-0.1(V,+55))-1)

(9)
B.=0.125exp(~(V,+65)/80) (10)

&1 DHH#HZTHERENSH

Table 1  Parameters of a DHH neuron-coupled system
Description Parameter Value
Membrane capacity C 1wF/cm?
Reversal potential for Na Exa 50mV
Reversal potential for K Ex =77mV
Reversal potential for L E, -54.4mV
Sodium conductance ZNa 120mS/ em?
Potassium conductance 2K 36mS/cm?
Leak conductance g, 0.3mS/cm?
External current I 9.010.0pA/ cm?
External perturbation pert 0~10pA/cm?

s( t) %%?ﬁlﬁﬁgﬁﬁi%g& , %%ﬁ:—ﬁtj‘?
s()= 2, s,(1) (11)
Horh s, (1) 55 MR 205 m YR I (AT

0 t<t! +d
(exp(=(1=t),=d)/7,)
s, (1)=
—exp(—(t-t),~d)/,)
/(T,~T.) 1=t +d
(12)

Horr, o, o 5% il AT AR 2 JCH m W0 HL I ]
7,=0.3ms,7,=12ms,d = I ms.
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Fig.1 Firing patterns of excitatory DHH neuronal networks

with different connection probabilities
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Fig.2 Relationship between the ordered parameter amplitude of

excitatory DHH network and connection probability
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Fig.3 Relationship between the ordered parameter amplitude and
connection probability of excitatory DHH network

under different perturbations
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Fig.4 Relationship between the ordered parameter amplitude and
the connection probability of excitatory DHH neuronal network

under different perturbations with STDP learning rule
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Fig.5 Relationship between the ordered parameter amplitude and
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Fig.6  Firing patterns of inhibitory DHH neuron networks

under different connection probabilities
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Fig.7 Relationship between ordered parameter amplitude and

connection probability of inhibitory DHH neuronal network
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Fig.8 Relationship between the ordered parameter amplitude and

connection probability of inhibitory DHH neuronal network

under different perturbations
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Fig.9 Relationship between the ordered parameter amplitude and
the connection probability of inhibitory DHH neuronal network

under different perturbations with STDP learning rule
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probability of inhibitory DHH neuronal network under different perturbations
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SPIKING SYNCHRONIZATION OF A DENDRITIC-INTEGRATED
NEURONAL NETWORK CONSIDERING STDP LEARNING RULE"

Cao Jinfeng Yang Meichen Han Fang' Wang Zhijie
( Donghua University, College of Information Science and Technology, Shanghai 201620, China)

Abstract  Synchronization of biological neuronal network is considered to play an important role in the processing of
neuronal information in the brain. In this paper, a dendritic-integrated neuronal network (DHH) with spike-timing-de-
pendent-plasticity (STDP) learning rule was studied, and the impact of network connection probability, external dis-
turbance and STDP learning rule on network synchronization was analyzed. It was shown that the influence of STDP
learning rule on network synchronization is related not only to connection probability but also to external disturbance.
In the excitatory DHH neuronal network, the increase of connection probability could enhance network synchroniza-
tion, and the increase of external disturbance could weaken network synchronization. In addition,the STDP learning
rule has a weakening effect on the enhancement of network synchronization under large external disturbance. In the in-
hibitory DHH neuronal network, the increase of connection probability could also enhance network synchronization,
and the increase of external disturbance could enhance network synchronization under large connection probability,
while the STDP learning rule has a more obvious enhancement effect on network synchronization.

Key words dendritic integration, STDP learning rule, synchronization
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