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1. Introduction
In coupled chaotic circuits, many interesting phe-

nomena, for instance, chaotic synchronization phenom-
ena, intermittency chaos, spatio-temporal chaos and
so on are observed. Therefore, there are many studies
about coupled chaotic circuits. In almost these stud-
ies, some of famous chaotic circuits have been applied.
One of famous chaotic circuits is Shinriki-Mori circuit.
There are many investigations of coupled chaotic cir-
cuits using Shinriki-Mori circuit.

In this study, two modified Shinriki-Mori circuits
coupled by a resistor are investigated. Especially, re-
lationships among LC resonators are paid attention.

2. Proposed System
Figure 1 shows the Modified Shinriki-Mori Circuit.

Two modified Shinriki-Mori circuits are coupled by a
resistor. Resistors added to bidirectionally coupled
diodes can change a parameter of nonlinearity. Bidi-
rectionally coupled diodes and resistors are modeled as
a piecewise linear function.

Normalized circuit equation is shown as follows.

ẋA1 = αa1f
′(xA3 − xA1)− xA4,

ẋA2 = βa2 {αa2f
′(xA3 − xA2)− xA5} ,

ẋA3 = βa3 {δaxA3 − αa1f
′(xA3 − xA1)

−αa2f
′(xA3 − xA2)− ε(xA3 − xB3) } ,

ẋA4 = xA1,

ẋA5 = γa2xA2,

ẋB1 = βb1 {αb1f
′(xB3 − xB1)− xB4} ,

ẋB2 = βa2 {αb2f
′(xB3 − xB2)− xB5} ,

ẋB3 = βb3 {δbxB3 − αb1f
′(xB3 − xB1)

−αb2f
′(xB3 − xB1) + ε(xA3 − xB3) } ,

ẋB4 = γb1xB1,

ẋB5 = γb2xB2,

(1)

where

f ′(x) = x+ (|x− 1| − |x+ 1|)/2. (2)

3. Computer simulations
Figure 2 shows one of computer simulation results.

In these investigation, basically, all subcircuits are not
synchronized because this system includes parameter
mismatches. In subcircuit A1-A2, synchronous rate
is decreased by increasing the coupling strength. In
subcircuit B1-B2, synchronous rate is increased by in-
creasing the coupling strength. On the other hand,

subcircuit A2-B1 remains asynchronization state. It
can be observed from this statistical data. As these re-
sults, synchronous rate different in each LC resonators.

4. Conclusion
In this study, two modified Shinriki-Mori circuits

coupled by a resistor have been investigated. As a re-
sult, the interesting phenomenon by synchronous rate
and coupling strength are observed. The reasons for
this phenomenon are currently investigating.

In the future works, the case of increasing combina-
tion will be investigated. In addition, we will study in
detail the synchronization rate of between circuits.
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Figure 1. Modified Shinriki-Mori Circuit.

Figure 2. Synchronous Rate of Circuit A and B.

平成 27 年度電気関係学会四国支部連合大会 講演論文集 (2015 高知工科大学)
2015 SHIKOKU-SECTION JOINT CONVENTION RECORD OF THE INSTITUTES OF ELECTRICAL AND RELATED ENGINEERS (KOCHI)

1-37

37


