DY AX FFO0| Jiss 1A 28

o S

* Division of Electronic Communication and Electrical Engineering, Chonnam Nat’l University
San 96-1, Dundeok-Dong, Yeosu-Si, Jennam, 550-749, Korea
Tel: +82-61-659-3315, Fax: +82-61-659-3310, E-mail: ycbae@chonnam.ac.kr

Aojsta & et d AEL I F G
et of 78] £HE L+ 96-1, 550-749
Tel: +82-61-659-3315, Fax: +82-61-659-3310, E-mail: ychae@chonnam.ac.kr

Abstract

ItLL £ A0 PEUWAH £ HAH EE
b7 Z&5t7] Xl FAXE CIASGI2 AAIE
&l Je/etg o/gorE 20l & FL264H. &

ZWAHE 2FE FX FF0 JlsE L2
ZXE HEoIJ Rot¢ J/ES OrALIE A0IE
A AT JIA2 Rl 2BHEL FHS &9
gegez FIE I ANE Bog + L0
MWEEZ ZEE HHE A8 I FX Z2F
SEE g&AI/ID FEE g 55 + As

et ZBE S o1

Keywords: 124 =&, 892 fA, 2532 Fi
E&, 5T A

A OlE2 He 20 & &2 Wst BO0HHA 2
OF AUCH =20 S 322=

A S8 SE0 HEo6ILX ot A0 st

T =0l SO NI UCH H2AC

E2 24 WO, 34 018, b/

38, s, 2R R0 2@ I¥Y 22

=

(=]
=

=0LM  Oist ggst HARIE JUJCH FEHI20
Nakamura,Y. et al[t]2 0Ol=E Z2FAO0R

L= JiIQ4A 018 2RE At 0 34
2201 JX= A0l HAHQ 40| UASE
HIAGIACH 0l =20 K= Ol=E ZEAS HWEE
A 2ROl IANQ S4 NF ZFES

0 1F ZWEE 2424 20l ol Jt=
gHe HIGIA2W, i FH[2-5] S22 3L
ols 2RUHA 1F Zo==2t otz 24

0
2
1o
e
o
o
8

Ol Tolot=
A 220l

(o)
=

O X B m
Jo
f

(]
=

o
mo O
ry

¥ e

2oz g

o kel

=3 o

W = o

o

1]

]d

>

QO

Ir

Hu
AL om
f=

Iz

= W0

0E & of ¢
W o2 4O
o

—

5] S MAEN UA2H 0l sEH2
| REE ARE YULE.
A BRO BIEYN FBOUAN 2R UM F=
HERDF R&stdl XDl fIXIE QAlstn XIAIg
st H2IOHEE  0ISste 0l bR
EQ50. 012 sl Has @ ol %
MM 220N IR =88 9 RtXI8tCH
Z2Ne 96 N2NNE= T2 0IIuE 11012
E MgsgeU otayE 1oz dd Jt
o RHMME oIt F802 QU501 LIt L0l
ot= =2REMRZ XD UL olol
M= RHAMS Qo2 Q15101 HME
2 E0/7) 96 0IQUIE X022 MAE Fa
HO| JtsE AKE MHR UHME et

1z 2 2 A 02 oA
>

b

'

> M0

fuiy B0

*]
o

0z

£

Ml 40 40 > [0 0x (B x J0 1f

0=

(> 9 e nr g

of

0 o0z

.‘
t2

=

g
0x
o
A
oir
o
v
)
>
HU
"
fllo
e
a2
9‘_I_l
K
U

HU 0 o [O fif NT N T

0l

O
HU
"
0%
02
Iz
S|
|
30
I>
s
0
=

ols 2%
Ol 229 88 ZAS &Jol <stol 18
1 0 2 d#E & 0ls 2RE JHE6HH
LIEFHH ALCEH.

-223-



SR HE HEE v, KT @ E AMAEHY
2 =0|c oo ols 2RO AHEN
LHFHANS A1) 201 BESEC).

X cos 6 0

y

y = sin & 0 ( ) (1

} 7))

o 0 1

Ot=Ct &34 [1]
0l ZRUA I2A S8 UEI| 950 OlsC
SHAS 0[5 A/(2)2 2101 LIEHE 4= UL
x, = Asin x, + C cos x,
X, = Bsin x, + 4 cos x, @

; = Csin x, + Bcos x,
GiIJIM, A, B, C £ &3S0IL}. OIsE AR
A4(3), (4 &2 3 IR(3D) Eurler YHAQ
FAMZA D=8 4 UCH
v & oy 1
__'+zvk._1_=__ég_+f; (3)

o 1o ox, p o,

3
>y (4)
i=1 xi
4(3).(4)= 3 XA EdAA B9 DiYgE 2
RHY  NHsez EEEWM. ( xxx, )9

(v v, v5)E

P

—

= 9, A8 &,

ucE

2}
<

URel YAx &%, ps (fifofi)
2t LHEHACH,

-224 -

Al(3),(4)= ADt 8Lt X M SC = 0 204
2 @M FIRsS, CIIOREDL 2 M A 288
X Aez LA UCH10].

FO0F $FA

015 ZRUAN I2A 22 MAHEI| 94610 Z0t

2HA A(5), (6)U 20l HostgeH AB)H
HIEE &4 (6)2 118 2, 30 22t LIEHHALCE..
X, =a((x, - g(x))
X, = X, — X, + X, (5)
Xy = = fBx,
OiJIA

2»—1

g(x)=my, ;x+~ Z(mk—l ~m)(|x+¢, |~ x—¢,|)

k—l

(6)

MWV
+ R +
L chfDCZ V fPC1 N
v
18 2. &0t a2
m, ti=atvel
m,
= B, B, v
my
18 3. #O0F 8|29 H|dE K&



(7)

OIM o =10,r =28,b =8/3 OICH.

LA Ol 2R Y3A

A OhsE E2R Y4

Ols =2 =0 Armnold SEAE SE6I0 oA
X

CHeD 22 N W48

HS-E 01E0H

2
0!

0
o
52
[u]

y + C cos «x
X+

D
x, = D B sin
C 0

OJIM B, C% D = &=0IC
Al(1)g Al(B)o s A@Qn 22 x
X

Xy, %, 0 ME) BEAS A=)

x, = Dv + C cos x,
x, = Dv + B sin x, @)
X, = @

UHE 4 (10)n 20l &AcHH

v=A/D
. (10)
o =Csin x, + Bcos x,

ARMOZ 0I5 2RO ME YA
20l €t

~225-

X, = Asin x; + C cos x,

X, = Bsin x, + A4 cos x,

¥, = C sin x, + B cos x, (11)
X =V cos x,

y =V sin x,

Al(11)0 g o=t A 2R AHE 8
50 LIEHLHACEH

O 4. Ot=E 122 229 HH

A FOF 22 LA

0ls 2& =0 Chua's 2$EAE S&06l)l |6t)
Al(12)Q 22 M S48 HoE £ UL

xl a(xz-g(xl))

X, X, — X, + X,

X, | =1 - Bx, (12)
X v cos x,

y vsin x,

A(12)001 28t 7O IteA 2% HAS 118 50
LIEHHRACH

8 5. &0t 212A =229 AR



A ZHE 2R YHA 4

> 104 -
= .
OIS 22 20 2AX WIHANS S8 60 L '
A(13)2 22 AE B8 HOE & QUL v A0
uga
X, oc(y - x) R T om
X, yx - - xz YWY TN
. A 3, SHout
X3 = xy - bz R & A(
X vV cos X, ) 7 o
. N LS 1NAT48
y vsin x, 13)
. by
Al(13)0l o8t RUX A 2R g D8 N
601 LIEHLHRACE.
R3
12K
R X
. i L WA—1 cw“zm
oW rigger <6 12 I =

-

™
A
o3 1M
____,{ T
] |
= il
MO B K
J8 6. 2= H2A 229 YA oA YW
A
:iNiK 2 \ 11um R0 1K s; ruiﬂw
A 1 ' T >'7—-———>>0W
JIA 229 dA & RIS o)
R3 D4 T
= Wtk j

25T A 3

R4

QA 20| 1 4-61 22 HIZE WX |= e
RHAABA 0IS6I fdHME 282 UH E= N
HIAOA B X0 QX JIDK st gratol <ﬁ
QIXIE FESIH metstn  UACIOF BCH OB 3 o
of = . o = = Rt 2K

SIBHA HEs 9o MAI EREH INEY —]
OIQUIE X012 dA9 2L XXo gso2 I 1
OI5H0 Hatst 29 HHS2 & 4 %) B0 OIS

2SI UBI0 LAT MAS HHSIICE

/238 G4y 02 8. RIS st AT MM 312

25T dA2 H3N/PRNE A 32T E OB
730 8 80 b2 LIEFHRACEH
-226 -



ot=HOI0 28t A 2R P

r

StERINZ FHEE JIA 2R
LIEHLHRACE.

fllo
I
o

9-1101l

18 9. BHA & AR 32

18 10. #13 8=

a8 11, 914 2%

-227~

g
2 e

28

2 =20MdE 3124 YHAZ 0|28 IA

JARE 01 2RO UWRSIN 122 018 222

SICY0IZ AT 0l QA ROl HE

015 Z2E IXJI SIHAS HEs AT MM

S0l CHEt J1MS HAIGIRICH Of &HE =g
X

DIOUIEl X012 MADH JIXID As KR o8
QUONFO] Bt W

24 2RO HESIZ=E 4AGHRACH

ZAY =
0l =22 Fde2s4=e 8 Jlx Z2 -2
X0 ool =#AAS

Reference

[1] Yoshihiko Nakamural and Akinori Sekiguchi, "The
Chotic Mobil Robot", IEEE Trans. Robotics and
Automation, Vol.17, No.6. pp898-904. 2001.

[2] T. Shinbrot, C.Grebogi, E.Ott, and J.A.Yorke, " Using
small perturbations to control chaos, "nature, vol.363,
pp-411-417, 1993

[3]1 K. Cuomo, A.V.Oppenheim, and S.H.Strogatz, "
Synchronization of lorenz-based chaotic circuits with
application to communications,” IEEE Trans. Circuits
Syst. || vol.40, pp.626-633, Oct. 1993.

[4] T.Ushio, " Chaotic synchronization and controlling
chaos based on contraction mappings, " Phys. Lett .A,
vol.198, no. 1, pp.14-22, 1995

[5] K.Ajihara, T .Takabe, and M.Toyoda, "Chaotic neural
networks," Phys.Lett.A, vol.144, no.6,7,pp.333-340, 1990
[6] Y.Yao and W.J.Freeman, "Model of biological pattern
recognition with spatially chaotic dyamics,” Neural
Networks, vol.3.pp.153-170, 1990

[7] 1.Tsuda, "Can stochastic renewal of maps be a model for
cerebral cortex?," Physica D, vol.75.pp 165-178, 1994

[8] ILTokuda, T.Nagashima, and K.Aihara, "Global
bifurcation structure of chaotic neural networks and its
application to traveling salesman problems, " Neural
Networks, vol.10,n09, pp.1673-1690, 1997.

[9] H.Okamoto and H.Fuji, Nonlinear Dyamics, Iwanami
Lectures of applied Mathematics (in Japanese) Iwanami,
Tokyo, 1995, vol.14.



[10] S.Wiggins, Introdution to applied Nonlinear
Dynamical Systems and Chaos: Springer -Verlag, 1990.
[11] G. L. Baker and J. P. Gollub, Chaotic Dynamics an
Introduction. Cambridge, U.K: Cambridge Univ.Press,
1990.

[12] I. Shimada and T. Nagashima, "A numerical approach
to ergodic problem of dissipative dynamical systems, "Prog.
Theor. Phys., vol. 61, no. 6, pp. 1605-1616, 1979.

[13] K. Umeno, "Chaos and computing” (in Japanese),
Math Sci, no. 415, pp.60-68, Jan. 1998.[14] S.Wiggins,
Introduction to applied Nonlinear Dynamical Systems and
Chaos: Springer -Verlag, 1990.

[15] hE &, A2 X d,“ The Collision Avoidance
Method in the Chaotic Robot with Hyperchaos Path",
SIRoAFZESAE S 2003 G FH S8 &= U3,
73 25, pp.584-588, 2003.

[16] BHEE , AF2, 5 4,“ The Analysis of Chaotic
Behaviour in the Chaotic Robot with Hyperchaos Path ov
Van der Pol(VDP) Obstacle”, SI=oiLEL SAISHS
2003 & F=H St &= s, 7 & 23, pp.589-593,
2003.

[17] Y. C. Bae, J.W. Kim, Y.I, Kim,*“ Chaotic Behaviour
Analysis in the Mobile of Embedding some Chaotic
Equation with Obstacle”, HXl % XISAIAE &3]
=2, 12 &3 6 3, pp.729-736, 2003.

[18] Y. C. Bae, J.W. Kim, Y.I, Kim,* Obstacle Avoidance
Methods in the Chaotic Mobile Robot with Integrated some
Chaotic Equation", International Journal of Fuzzy Logic
and Intelligent System, vol. 3, no. 2. pp. 206-214, 2003.
[19]Y. C. Bae, JW. Kim, Y.I, Kim,“ The Obstacle
Collision Avoidance Methods in the Chaotic Mobile
Robots", ISIS 2003 Proceeding of the 4th International
symposium on Advanced Intelligent System, pp. 591-594,
2003.

-228



