


ICSES 2006 NTERNATIONAL CONFERENCE ONSIGNALS AND ELECTRONIC SYSTEMS + 6Dz, POLAND

A-node ) B-node T
La,
vk] l_H_l vk2 llkz llkz
[T L
8|\ cT CT L 5[\ L3 Ct |v,
I,
s
Fig. 3. Subcircuit 1.
Fig. 4. Subcircuit 2.
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Normalized circuit equations are described as follows: Subcir- 3 = g4/ 6=G\ =,
cuit A (1 < k < m): 02“ CZ“ C2a
€= C2a _ Coa and n= La
. Cwp’ Cop ! Ly
= afr, —avf(er — yk)
m+n Normalized circuit equations are described as follows:
+ad{ Z T + Zyﬂ (m + n)zy}, @ Subcircuit A (1 < k < m):
. i=ntl ip = afzy —ayf(rr — yk)
o= vf(Te —yr) — 2k,
Ze="(1+pr)y- men
+ad { Z x; — (m+n)x } ,
Subcircuit B (n +1 < k < m + n): )
Uk = —zx +vf (2K — yr),
Ty = afry —avf(zr — yk),
m-+n .
. 2= (L+pr)yk,
o = ﬁZMZ% o
i1 (3) Subcircuit B (n+1 < k < m + n):
_(m+n)yk}+7f($k _yk) — 2k Tp = efxg *E’Yf(xk' *yk)
o= (I+a)yr,
m+n
The nonlinear functiorf(x) corresponding to the characteris- +ed { Z z; — (m+ n)xk} )
tics of the diodes is described as follows: (6)
o= C{—zx+7f(xr—yx)},
_ o (e =1 = e+ 1))
f@)=o+ - .
Ze = 1+ qr)yr,
B. System 2 where,
o . o (Jz = 1] =z +1])
The subcircuit of System 2 is same as the subcircuit of flz) = .

System 1. However, only A-node is used in this system. 2

An asymmetry of the system is realized as a difference &f System 3
parameters. Namely, parameters of subcircuit A in Fig. 1 is The subcircuit of System 3 is shown in Fig. 4. This chaotic
different from subcircuit B. Using the following parametersircuit was proposed by Inaba et al.[7]. Using the following
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Normalized circuit equations are described as follows:

Subcircuit A (L < k < m): subcircuits in the case of System 2. Vertical axes show voltage

differences and horizontal axes show time. Namely, in the

ip=(1+pr)2k case of synchronizing two subcircuits, the amplitude becomes
k= afze— flye)}, zero. First graph shows the voltage difference between the
k= —xk— Y+ B (8) two subcircuit A. Synchronizations and un-synchronized burst
ey appear alternately in a random way. The second graph shows
+o{ Z i — (m+n)z, } the voltage difference between subcircuit A and subcircuit B.
These are not synchronized at all. The third and fourth graphs
Subcircuit B (n + 1 < k < m + n): show the voltage differences between two subcircuit B. In the

i = (1+q)z Systems 1 and 3, similar results are observed.

k= C{zr— flyn)},
o= nl—xr —yr + BOzx ) T — T
m-+n
+5{Z z; — (m+n)z, } T2 — T3
T3 — T4 k4 +
where, T4 — T5 ol +
YYk + 1 = [yyr — 1]
flyk) = 5 -
Fig. 7. \oltage differences between two subcircuits in the case of System 2.

Il. COMPUTERSIMULATION

At first, each results of the computer simulations are shown.Next, the relationship between the synchronization and
Figures 5 are examples of the computer simulation results omall parameter mismatches are investigated. In order to inves-
System 2. Double scroll type attractors are observed on ffi@ate it, the synchronization is defined as following equation
each subcircuits. In the case of System 1, similar attracté®d figure.
can be observed. Figures 6 are examples of the computer
simulation results on System 3. Rossler type attractors are ob-
served. Figure 7 shows the voltage differences between eact

o oo
N U=

’]\; synchronizati

]
p—

Fig. 8. Definition of the synchronization.

|1’k — l‘k+1| < 0.01 (10)

Figure 9 shows ratios of the synchronization time and total
3 time in the case of System X is shown as following

(a) Subcircuit A £ =1) (b) Subcircuit B £ = 3) equation.

_ , _ ar =Q(k—1) (11)
Fig. 5. Attractors of System 1. Horizontal axes afgand vertical axes are
2. Q is corresponding to small parameter mismatchgsof

subcircuit B group. By increasing small parameter mismatch
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Fig. 9. Relationship of the ratio of the synchronization time and smaflig. 11. Relationship of the ratio of the synchronization time and small

parameter mismatches in the case of Systenml—= 2, n = 3, pr = parameter mismatches in the case of Systemm3= 2, n = 3, pp =

0.001(k — 1), a=0.400, 8= 0.500, v =20.0 and 6 = 0.070 0.001(k —1), a=0.600, 8 =0.400, v = 100.0, § =0.060, € = 1.4,
(=7 n=0.5and 6 =1.2.

60%

0 :Zj ’ IV. CONCLUSION
g 45% \\ . = a In this study, three kinds of asymmetrical global chaotic
7 0% N = coupled systems are proposed and investigated. In the case
€ 3% N — of five subcircuits, we confirmed synchronization phenomena.
£ = » Bsubcircuit Additionally, It was confirmed that the synchronization time
s o S ratio of one subcircuit group are increased by decreasing the
[ i S synchronization time ratio of the other subcircuit group. We
'% 10% I ——— — suppose that the phenomenon can be explained as follows.
- The synchronizations of the one subcircuit group and the
O L 0002 0005 0004 0005 0006 0007 0408 0005 0010 other subcircuit group are constricted each other. Therefore,
Q (parameter mismatch) in the case of decreasing the synchronization of one group,

the synchronization of the other group increases.
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the synchronization time when increasing small parameter

mismatches of subcircuit B group in other parameters of

subcircuit A group and B group. We suppose that the phe-

nomenon can be explained as follows. The synchronizations

of the one subcircuit group and the other subcircuit group are

constricted each other. Therefore, in the case of decreasing the

synchronization of one group, the synchronization of the other

group increases.
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