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Introduction

The generation, control and application of multi-scroll chaotic attractors
have been studied with increasing interest and have become a central topic in
research due to its great potential in chaos communication technology [1, 2].

Chaotic multi-scroll Jerk system is one of chaotic systems used for security
of the information carrier [3].

In communication systems using deterministic chaos big problem is the se-
lection of the same circuit parameters of generator that generate chaotic signal.
A small deviation parameters on the receiving side makes it impossible to de-
crypt the received message.

The solution to this problem is to create software that allows to generate and
explore chaotic multi-scroll Jerk system. The software has been created in one
of the most modern system LabView (LabVIEW 2010 (32 bit) for Windows).

Modeling of Chaotic Multi-Scroll Jerk System in LabView
In [4] a sine function was replacing the nonlinear characteristic of Chua's
circuit. Using the sine function different numbers of scrolls can be designed. A
similar approach can be applied to Jerk circuit

dx _
a
dy
=z, 1
i (1)
g——ay—az+ag(x)
dt ’

where g(x)=sin(2zbx) — nonlinear function, x,y,z — dynamic variables that de-
termine the phase space, a,b — system parameters [5, 6].

The Jerk circuit consists of a linear circuit and a nonlinear circuit (see Fig-
ure 1). The design and realization of the linear circuit are simple. Therefore its
design and realization mainly depends on synthesizing the nonlinearity by an
electrical circuit. Here the nonlinearity is chosen to obtain a sine function and it
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can be realized by a commercial trigonometric function chips [4].
Figure 2 shows a block
b I=g(v, ) scheme that implements chaotic
' i multi-scroll Jerk system. The
main functional part of the block
scheme is the formula node, in
which recorded three nonlinear
differential equations (1).
In the input formula node

__ " , served values of system parame-

V 1'; -
T NoNLINEAR ters_ (a,b) and values of dynamic
et variables (x,y,z). From the block

Figure. 1. The Jerk circuit consists of a linear
circuit and a nonlinear circuit. The v,, v, , v
voltages correspond to the x, y, z state
variables in the model (1), respectively.

scheme output is an opportunity
¢ to demonstrate the solution of
equations in three dimensions and
time distributions of chaotic coor-
dinates X, Y and Z.
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Figure. 2. Block scheme that implements chaotic multi-scroll Jerk system

Figure 3 shows interface of the program that graphically demonstrates the
mathematical solution of the chaotic multi-scroll Jerk system, i.e. 3D graph and
time distributions of chaotic coordinates X, Y, Z for system parameters a=0.3,
b=0.25, initial conditions x=y=z=1, number of iterations N =5000, control

coefficient k=0.15.
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Figure. 3. Interface for generate 3D graph and time distributions of the multi-Jerk system

Control of Chaotic Multi-Scroll Jerk System

For control of the chaotic oscillations of multi-scroll Jerk system we add in
each equation (1) control coefficient K.

dx

2 _k.y,

dt y

dy

—==k-z, 2

i (2)
%=k~(—ay—az+ag(x)).

Table 1 shows the values of control coefficients in which possible control of
chaotic attractors of the multi-scroll Jerk system.
Table 1
The values of control | Number of scrolls of the
coefficient chaotic attractor
1
k=001 k=0.02
k =0.03
k =0.04
k =0.05
k =0.06
k =0.07
k =0.08
k =0.09
k=0.1
k=0.11
k=0.12
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Table 1. continuation

1 2
k=0.13 11
k=0.14 6
k =0.15 7
k =0.16 8
k=0.17 9
k =0.18 2
k =0.19 7
k =0.20 6
k=0.21 11
k =0.22 12
k =0.23 7
k=0.24 11
k =0.25 16
k=0.26 Chaotic
k =0.27 Chaotic
k =0.28 1
k =0.29 Chaotic
k >0.30 Chaotic

Figure 4 shows example of the control of the chaotic multi-scroll Jerk system
for system parameters a=0.3, b=0.25, initial conditions x=y=1z=1, number of
2
iterations N =5000, control coefficient k = 0.1(;a ?V :
u
The result of the control is 5-scroll attractor, shown in 3D graph and present-

ed time distributions of chaotic coordinates X, Y, Z.
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Figure. 4. Interface that shows 5-scroll controlled attractor and time distributions of
chaotic coordinates X, Y, Z of the multi-scroll Jerk system
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Figure 5 shows another example of control of the chaotic multi-scroll attrac-
tors of Jerk system. This modeling was performed with the following parameter
values a=0.3, b=0.25, initial conditions x=y=z=1, number of iterations

N =5000, control coefficient k =0.24.
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Figure. 5. Interface that shows 16-scroll controlled attractor and time distributions of
chaotic coordinates X, Y, Z of the multi-scroll Jerk system

The result of the control is 16-scroll attractor, shown in 3D graph and pre-
sented time distributions of chaotic coordinates X, Y, Z.

Conclusions

For the first time was conducted control multi-scroll Jerk system with the
corresponding values of control coefficients that are shown in Table 1. For
demonstration was applied modern software environment LabView. The values
of control coefficient can be used as keys for masking and decryption of infor-
mation carrier in modern systems transmitting and receiving information.
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Pycun B., Cmanky A., Cmonepiy JI. Moodenweanna ma KepysaHHa Xa0muiHow M)Jib-
mu-nucmkogoro Jerk cucmemoro 3 00nomozorw npozpamnozo cepeoosuwia LabView. V po-
bomi npedcmasnenuil npoepamuuil inmepghetic, wo 6y po3poodienull 8 NPOSPAMHOM) cepedo-
suwji LabView. Bin oac 3mo2y eenepysamu ma 00CHiOHCY8AMU XAOMUYUHY MYIbMU-TUCTIKOBY
Jerk cucmemy. Ilpeocmasneno uacosuii po3noodin mpvbox XaomuuyHux xoopounam ma 3D
8i0o0padicents. Takooic npueedeHo 3HauenHs KoeiyicHmis, npu sSKUX 2eHepyIomvbCsl KepoBaHi
XaomuuHi My1bmu-1ucmrosi ampaxmopu Jerk cucmemu.

Knwwuosi cnosa: xaoc, kepysanns, cucmema, Jerk, LabView.

Pycvin B., Cmanky A., Cmonepuy JI. Modenuposanue u ynpaejieHue Xaomuueckoi
myabmu-nenecmkoeou Jerk cucmemoro ¢ nomowipio npozpammuoii cpeovt LabView. B pa-
bome npedcmasien NPoOSpAMMHbLIL UHmMepelic, pazpabomanHvll 8 NPOSPAMMHOU cpede
LabView. On nossonsem 2enepuposamsv u uccied08ams XaomMuyecKyro MyJibmu-1enecmrosyio
Jerk cucmemy. Ilpeocmasneno epemennoe pacnpeoenenue mpex Xaomuiueckux KoopouHam u
3D omobpaoicenue. Taxoice npusedenvl 3HaueHuss KOIPPuyuenmos, npu KOMoOpPvIx ceHepupy-
I0MCs ynpasiaemole Xaomuieckue mMynbmu-i1enecmkosvlie ammpaxmopwl Jerk cucmembi.

Knrueswie cnosa: xaoc, ynpasnenue, cucmema, Jerk, LabView.

Rusyn V., Stancu A., Stoleriu L. Modeling and Control of Chaotic Multi-Scroll Jerk Sys-
tem in LabView

Introduction. In this paper is presented a theoretical basis of multi-scroll chaotic attrac-
tors.

Modeling of Chaotic Multi-Scroll Jerk System in LabView. Submitted programming inter-
face that has been developed in LabView software environment. It allows generating and re-
searching chaotic multi-scroll Jerk system. Submitted by time distribution of three chaotic
coordinates and 3D graph.

Control of Chaotic Multi-Scroll Jerk System. Submitted values of coefficients in which
generated controlled chaotic multi-scroll attractors of the Jerk system.

Conclusions. For the first time was conducted control multi-scroll Jerk system with the
corresponding values of control coefficients that can be used as keys for masking and decryp-
tion of information carrier in modern systems transmitting and receiving information.

Keywords: chaos, control, system, Jerk, LabView.
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