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1. Introduction

Many nonlinear phenomena in our society can be ex-

pressed using complex networks. For example, these are

computer network, neuron, firefly synchronization. In such

complex networks, synchronization phenomena are very im-

portant things.

In this study, we investigate synchronization phenomena

in weighted complex networks using chaotic circuits. In

this circuit system, the chaotic circuits are coupled with the

distance information. Furthermore, we investigate influence

of path to synchronization in complex network.

2. System Model

The chaotic circuit model is shown in Fig. 1. Further-

more, the network model which we used in this study is

shown in Fig. 2. The point that constitutes the network is

called a node and the lines connecting them are called links.

Nodes having links are called hubs.

Figure 1: Circuit model. Figure 2:Network model.

Normalized circuit equations of coupled chaotic circuits

are as follows:

dx

dτ
= zn,

dy

dτ
= αγyn − αf(yn − zn)− αδ

∑
k∈Sn

(yn − yk),

dz

dτ
= f(yn − zn)− xn.

(1)

Where Sn is set of nodes which are connected to CCn. We

define synchronization as the following Eq. (2).

|yj − yi| < 0.03 (i, j = 1, 2, · · ·, 10) (2)

Figure 3 shows all length of the edge and name A to

E. Table 1 shows the coupling strength when the shortest

link’s coupling strength is 1,000. “Strength” is the coupling

strength.

Figure 3: Definition of length.

Table 1: Coupling strength.

Link A B C D E

Strength 1.000 0.5257 0.3826 0.3249 0.3090

3. Simulation results
In this study, we set the coupling strength A to E mul-

tiplied by 0.5. Table 2 shows the simulation results of the

synchronization rate in Fig. 2 and result of the synchro-

nization rate in CC1-CC3 link opened network. Also, in

the following Tab. 4, “Link of CC1-CC2” is expressed as

“1-2” as an example.

Table 2: Synchronization rate for each links by two methods.

1-2 1-3 1-4 1-5 1-6

Original 75% 39% 25% 19% 20%

Open CC1-CC3 48% 20% 23% 18% 20%

As shown in Tab. 2, when the link of CC1-CC3 is opened,

synchronization rate of CC1-CC2 decrease from the original

network. Even though the link of CC1-CC2 is not opened,

synchronization rate decreases.

3. Conclusion

In this study, we investigated how the synchronization

rate changes due to CC1-CC2 links opened.

In this result, the synchronization rate becomes lower in

the case of opened indirectly connected links. We investi-

gate that the path of that circuit determines the synchro-

nization rate. However, we need to investigate the effect on

synchronization when passing through multiple circuits.
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