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Abstract
This research paper proposed the design and construction of laboratory setup for
chaotic system by three experiment sets, The demonstrate sets consist of
1. The butterfly-chaetic synchronized demonstration system,
2. The simple chaotic circuit in cooperate with computer adjust parameter,
3. The module based chaotic circuit which generates many pattern signal.
All system can be use as experiment set for undergraduate student in electrical engineering to

study about chaotic and nonlinear system.
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o YA
matrix 19952101 14AD

-a a 0
J=|lc+k -z k,-1 k,-x (2.13)
y X -b

v = v
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VF=%+@+6—F=—a+c—b<0 (2.16)
ox oy Oz

=

4 4 4 D
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Hounduiyusignum

X! 0O 1 0 |x 0
y'i=l0 0 1

y|+| 0 | (5.5)
2] |-1 -1 -a]z| [ f(x)
Tavssuuiszuutossuduansiioan y-z mamsadsigeszun iy
¥ =1 NN\ W 0
Y =0 "0 1 0yl+f-0 (5.6)
21T = - 2| [ f)

Tay @ Wlumsiines bifurcation HA10G5EN T [0.1,0.3 s muis00 UMz uVt0n Xy Imi1E

Hu

rJPEVARN) ) E: yp(t)
Y= et Ul v+ 0 : (5.7)
200 =1z ] A)+x, ()
111V Nonlinear Nonlinear function STITRH
1 Heaviside H(x): 1 x>0
£ £0
2 Signum /x>0
Sgnix )=
R () {—l x<0
3 Hysteresis +1, -l<x<w
S\X )=
7 ( ) {—1, ~w<x<l
4 Saturation 1 x>L
sat(x)=1{ kx Ix<L
-1 x<-L
X . .
where L = ; , k is an amplifier
gain.

A1519 5.1 wamadlanau L ady
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5.3 yamanesnuiindryanaeaivldnmegiuny

o [ a o { J e
ﬁmsmwsmmﬂﬁn,;apmamu'le’{ﬂaw;ﬂuuuﬁaammmuuam"lﬁ'm;ﬂ 5.3 Tavaaes

¥
=

Usznoudio Tugadail
5.1 299358unIN 2 M lugy 0A1-3

5.2 2095 DUTINTMADIBUAY 1 1AZI95UINTRYA U OA4-0A6
5.3 2vsadeilendu liduidadu oa7

R, R
“,.(’) R, ¢ c
I ’ Z - iF
Ra R- gh R-
] (") ® ——JI
+ B
z A/B
J o,
+ R, R -
a1,
- R Sy r\Nv—-
76) > A Pl |
+ A/B I R/:

o1, SO+ fx)

Rn Sy
S, >
gt

s iV tay
B R,

+

D=, o,
A"
R, S, R,

Ui 5.3 naavaesindadygiueand&uaiogluuy

Funetion S2a S2b S2¢
Heaviside off off off
Signum on off off
Saturation on off on

Hysteresis on on off

a a o o @ ] a Vv
M15199 5.2 msaanasesaaflanyu ludhuFadu oar
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gﬂﬂ 53.1 1‘]’5‘ Heaviside function

gﬂﬁ 5.3.2 al‘]’f'signum function

gﬂﬁ 533 19 hysteresis function
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gﬂﬁ 5.3.4 1¥saturate function gain kK =5.2

1‘3’31]‘71 5.3.5 saturate function gain k =7

g‘ﬂﬁ 5.3.6 1% using heaviside function Tawi) driving pulse signal
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gll“?l 5.3.7 cl‘lsflsignum function 1aull driving pulse signal

21]171 5.3.8 Gl‘ff'using signum function Tawll driving sinusoidal signal
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