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A Study on Obstacle Avoid Method and Synchronization of multi chaotic robot for Robot
Formation Control based on Chaotic Theory

Young-chul Bae - Jong-kyu Park™
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ABSTRACT

In this paper, we propose the mathematical algorithm for collision avoidance between the robots and for the obstacle avoidance
during the operation of the several chaotic robotics. For the useful formation control and as one of the method to provide
command structure of communication between the robots, we also propose the synchronization method between the robotic system
and confirmed the result with the computer simulation.
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Fig.1 Mobile robot

x cosf 0
y| = (sine Oj (”) .............................................. 1)
P o v W

ANNM (x[m], vm]) © BES HAA,

R R

O[ rad]

2.2 719 2 o]% ZH[G]

= B ]

2(2)0l] olE= e~ 22X 2(3)e] Chua's 71
2 BB Ao Az Lo 7E A(5)e (6)d
slo]# 7k Bite] tigh e WS 77 o
ER ATH7-12].

x| (Asinxy+ Ccosz,

x,| | Bsinz, +Acoszy
T = CSIHCL'Q +Bcosx1 ..................................... (2)
: VCOSTy
vsinx,
Ty « (552 -9 (11 )
Zy Ty — Ty T a4
x4 = _ﬁIQ .............................................. (3)
VCOSTy
T aat
: vSInT,
Yy

535



o XM e BN i 3 MR
7 A= ! 0 N
Pez Ex4 E PEMr e Cn T x pa
< S oy B %?%ﬂwgﬂ%a« : Iy o o
wp oF F T o W o o uﬂ“ou K o A oo " s N} oF
FE L X o TR gy sy 2 T
Bo s P & o E ot ° wm B WD = 5w
%0 © o oRs o — Mot L m kb WE = . o
o ™ EEoLﬂWEo Z7oomﬂxﬂ|mﬁ _ B ﬂm.ou
o O T Ao = A M2 T ook X o 2 O S T ~o0
= = T o %o IS e R - o
& w9 9T Aoy 2 %Eﬁum_rucﬁ%_woomﬁd L% T
N 7 K do ™G W o = o] e oF | X > ' ©°
11_.0HTT :.L‘l o hro XOUEM_M T N S o N
SR oMo L N e
o THRpTFE® o B ol,%v%ouoomﬂ_sé S = o W
tr Rk _dXE R IF CrploaL "R Logn
Tl EMEg e g FRITTELT L I
AR et S = Hx S = ¥ WA
T e X X K > B = S S N
IR e - I . = c LT
T M koo ¥ L o o O s L X | X T
= = o o X e o I S oF = & <R Bo
| ©° b i) n T 1o iy o mo o o o ol o KO xo J,uH o o L= =3 No o Lo
SEITes A Ay bttt TLETe T ~gw®
I SVEIEgEpm «© HIXwwip  TT == O oaHg
s B M R EK ol do o T ol W o E T % o T K
S L : e oy
H \\/\i/) ~ 7 — N\ ‘OIH_Al‘OI )
z x T o 3
: & & o ww =
& + I
= % Eal MWM
; = = ~ LS
ol m = mw mwwﬂh noo= ™ . o
2 ST R N gk
b : I(yﬁmﬂu ,Twﬁ%m __2 ﬂ O‘.—ﬂﬁ
il : (\1__ = S % A = oy
s m S SRS w2 S
® + 4 =+ = W o b
X ‘ 5 S iy Ko ATﬂ]F
o —— % © KO H.?17ro
il —~ 5 - + .9 He
o 588 n 3 = ® T W
o ST 22 | P L= ey
) 2 =20 5 _ B SP Jo
Bo SR = 3 Ak ad
s - N N y B BTN
® I I I - RN
iy Eed e R RS R R R o« S )
= <5 T NG A N S o No T

- (9)
-+ (10)
- (1)

o 914

=
=

=3y

=
=

=9 o

1

o 3l

)

pu

A7z, y,

s

FrEA

L
L

Ej

S

24

=

=

NeEA 230 2R FES
Ael

23 23 Atele] AL 94

rn

p

Alsksitt.

L
L

(Dl

A

B = A
A714 2,y,2

Al

536

=



o ool e Trlold AClE A% B e 2ol FAE I3 R Bl B AT

e, 2,y

olF RN =T y=o] A 9
B, 2,y FAZoA o) 2o nlel p 23 y
9] A WEoltt

7te.2s ol%F BRI} olF FHE AboldlAE 71
2 ol ZHo|Ae] Wby 3} o] % A Eol|A]e] wlak
A, BRI} 2Y Aol9] FE WAE Hay] A% B
"é—o‘i 013l vheksl E7 o] Hhak 9 ato] wkAlEl 2= 9

u} 24 7}0* 015 233} o)% galgolAe 9

O]%er Lff = ’\}O] ]W At %kﬂr E}% = kel v
T Q7] wjitel| o] Atold| Agste AFE &
kst B =oAE ol & fste] A(12)3 2
HE 1 Total Distraction Vector; TDV)E
o]-&-gtt},

go oAE FolFeY

n D, D, .
k ((1 F{J)xk foxk)
n
................................ 12)
n Dk: Dk
;((1—30)%‘"390
n

AN D= 71E 2R HE oF 2239 AT
ojt}.

AM-A(12)9) B4 mie] FE WA Be 2
o g dslsh B a2 olidtel A9 ol%
Gl ET 209 719 2Eo] dA WU S o] et
715t A4 HAFE AlEY oA A9E 72 Y

BRI ATt

% 2049 AxE @lshd 2t)9] Chua's 7S
2 2Ho] NE FESA ¥ 5719 olF FES
& g9t deS g1 = ok

2 AFAM e ALstaAste Thes 25
dE 59 Chua's, oF=XE, 2d= Sol ths
Fofsta GUI 0l dahe 239 HEE
S5 stgom, o7l 23] s} FelEe vl
d=Esr|nt sk FEStEE AT

o =
il
il

N

=
=

12 ol of

]

e

3% 2 Chua's 7t2A 2& 201t 5742| ol=
22 718 4= M= =lmlof CHst
Algellold &zt

Fig. 2 The Result of computer simulation for obstacle

avoidance with 2 Chua’s chaos robots and 5 moving

obstacle
wal 2Ho] 2 & ZF$ odE 59 Chua's &
220, 2alx 28 30 So8 AR O& EEJ 3
S AEYO @ 5 Qo 1—% B EE troFet
FHE 7 =S Ao 2+ 011*% T-A#
o AlEelolf A3 ErA sk

33 B 2RAA ZHo]Ad Ao HEL AT =
B Abole F713}F 71¥
el 7he2s o]F =i Abele] FE WA B A
3= 3|T]ell gk oF o] dueES ¢S o
317] fsiM e Al B4 gt s 2R A] o] A]
BE7E] ME F2le] OlTOV%OlE o, sEwold
Aol g $Hdsty] el e S718F gk o] Fofxfofit

o] | AgHES 8] Slske] Fhos
A8 % TE EA NS WaE iy 7
% 573 WS A0slelel 7hes mrolAel 5
JE=EES

Qe 75 Brlshe 75 £ swel Wy
41510240 X239 el A Sehld 3 2
o shelrlElE Hate] 571348 ol Folm WA} B
AR 5He 7],

_,d
1n =
OPﬂ
N

2 =M= Fte~ 28 Chua's 72~

],
2R, 2z 7o 2R sto]Hke s ZR dig

537



AAAQ 23] F71skE A8l o A7t A=
H[Szske] of7]ol M= e} dtol| 7t s m Rl A

o %718 wpaRre 7)%w,
R EEREETPEPE RERE R BEROE:

Aoz A(13)F o] BAL F U

Z1n a[yff‘)—h(xif‘)]+l)r(zg71)—23353)+1',(7j+1)))

e
z, VCOSTs,
Un vsin,,

oA7)M ne B JE ouiste] 123 noE &
Alske], 12 3 HA 228 ofw]girt gheF 2(13)e0] A
AA 2R ANG7F 47 o 1H 2REE 4 2
BkA e or A WA 25 1], F dRE 12,
Al WA= 13, Wl A= 149] ofl] HA MEvF B A
Aolt}, o] A9 A WA 2HEo] FAFo|L F A =2
o] Fal5 2xo] k. 7 Aol A HA 23 A
ol &= F HA 2Eo] FAIE, A WA ZHEo] 2l
Al el vl A 25 A9 Al HA) 2ol FalE
vl HA 23o] 2l o] WAel 3 WA 2L
= Ul HA 2o FAIE 3 HA 2Ro] AR} H
o] 4o =Ho] FAlol F7|SEHA HE FRE A
e} olo] figh Aws 19 3ol YERATE

1% 3ollAl ek Zo] A(13)9] sto]H 7o ZHo] A

AN G Solszies 2R 19 $215s) 54
o
=

538

2T 75 &7

YulY 75 S7I=

e TE &7t

a4 TE &7

2HT 785 &7

LY 7E E7I

a3 3 Y s S718e HE
Fig. 3 Block diagram of Embedding—driving
Synchronization

K2
o
Y2
o

12
o

200 -0 ] 10 20
bl

0% 4 sto|lH7tA 22 4o X3t dHld 75
7|3t 2ot
Fig. 4 Synchronization result of embedding—driving
applying 4 hyperchaos robots.
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