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Full state generalized synchronization of

nonidentical chaotic systems

CHEN Juan, LU Jun-an
(School of Mathematics and Statistics, Wuhan University, Wuhan Hubei 430079, China)

Abstract: Based on the existing generalized synchronization, a new synchronization the full-state generalized synchro-
nization (FSGS) is proposed for nonidentical chaotic systems. The controller with a unified structure is designed for this
new synchronization. This simple and adaptive controller can be applied to a wide range of generalized synchronizations.
Computer simulations are performed to illustrate the effectiveness of the proposed method for Chua circuit, Lorenz sys-
tem, Rossler system and Liu system. This approach can realize a fast full-state generalized synchronization of two chaotic

systems.

Key words: chaotic system; adaptive control; generalized synchronization; full-state

1 5| (Introduction)

I 24k, NS TR 2 S BLIR vl [R) 28
(1) 77 4. TR ] 20 A0 & b AN [) 1 45k Py £ %% i
f51~31 nano-# T4 L K 78 B A 4 28 11 SR A i
WU T g 3L 7 T OV 5R A5 Bl (A 8, {HL S i 4
J7 AR 5E A T B (CS)TURI M [ 25 (PS) B 3L Atk I
(1. EATWF R PANE R R 2 M FEAT A,

SR, AE LS4, 58 4 [R5 02 AR HE ST .
AT, — AN SRS —-R ) S [R] 2P (generalized
synchronization of chaos)#% 5|1 I H.43 272 #f 5%.
D] Ay 1 4 B F% L S0 25 R 1 0 A R 48 A2 AH 5 11,
o T S 80 R T R R G 2 TR ) 2 o
M SR 0 L 58 4 [R) 20 N FH e R BE T, B — i
W) R A IR A R G L RIS — 8 At 58 4 ]
A, M RG22 A A7 AR — AN 1Y R Bk

ke H #: 2008—09—10; W& ek H 1#: 2008—11-26.

&, TEBE R D M FD A AS)H AT X
6 5 I R 5 0. GrosuZ5 2l % TWF 9 T 75 &
BORTC AR O ] SEILR VR 480 % [R)2P. Ko-
carevfilParlitz!*3 3% B IRV K ) SCIRD S 7 20k 3t il 4
FOEAE M T A, AR U R R, DR T
VR SR D B S B S TR SCFE S
5% 2 HRulkov 42 H 114 Kocarev il Parlitz (19145
WS R B T B N R GRS e I, AT
SRS AT PR AT AN R Ge 2 7). LuBiXiltol 4
T — TR A 1S e N, R G, TSI v
SCIFZG AEEX AR R R G2 [ R 22 R T I
5 H ETHF AT AR AN, an it 50 AE1E R &R 48 2 0] 1
se4e A 0T AR E [ R G2 TR I AR B T U
S 18] a2

MengF1Wang M) 5% FH 5K 2y i . A% 0 A £ o 42



950 oW s N M

06 %5

B R ST AN [F 4R R e T SR A, A 2
ek g R U B 2%, A SCHE T R B 4%
T 2OV 3 N A T, R — AR A RS
SIAIE(FSGS), tf o 71 A 1H 7] 5 G800 IV ) &> 22
A SEHLIT T S A R R R B &R, T Hga T
SCHUARE R R G 4R XA 48— B4R Hl 4 2
3 AMEAAERIE T 25K bR B e E R AN [R], X LA R
FOCR W LU RS E I, ZetE ARGkl L, N2
WL AT B A . Bl SE R R — P R R TR
k.

2 WRES X [FIH(Full state generalized syn-

chronization)

FIBLUN AR RS
i = f(z), (1)
y=gy) (2)

:/H\:EP: €r = [x1,$27 te 7xn]T7 Yy = [y17y27 e 7yn]T
€ R", f(z)¥i Lipschitz4c 1, BIfF/EM > 0, fiif5
TR,y € R A

1f(z) = fy)ll < M|z —yl|. 3)
R HI TN
i = f(z)+ u. @)

3548 7 TR 161 Bk B HRR(y(t) =
(g ()T, fil 22 5 1

EE 1

[h1(y1 (t)), hz(yz(t))’ -
(3). T RH ) AR A

uft) = dh((i/t(t))

— f(h(y(t))) — Ke.
o

e(t) = [r1 — hi(yi (1)), 2 — ha(ya(t)) - -,

Ty — hn(yn(t))]T’

K= diag{k‘l, ]{72, Tty kn}?
ki ik = pie2, pi(i = 1,2, n) R 1F (R 5, W)
REQM AL (G AR XA (FSGS), Bl T4
BAIGAAE, QRGO fRyY(2), 2(t), H

lim [[2(t) — h(y(1))]| = 0.

() _
dt
Fo) 4 dR00)
dt
£la)+ YO iy - s LU

f(x) = f(h(y(t))) — Ke.

1 B Lyapunov b8 £

1 n
Ve k;) = 5eTe + 1221 sy (ki — k7)?,
IV IESE. W

dVv n

¢ (@) =fhiy®) —Ke)+ ), (ki—ki)ei<

(@) = Fhw(E)) - 3

g

kre? <

=%

1

— > (kf — M)e? =" (MI, — K*)e.
i=1

LEnby A AR, K = diag{k}, k5, -+ k:} R
Wk > M (i =1,2,--- ,n), HK* — MI,1E5%E,
MK — ML, W B /MR A i (K — MT,,) > 0.
HHTV = V(e k), FrbAV (¢) e, BT

Ain (K = ML) | "t (r)e(r)dr <

[ ")~ MI)e(r)dr <
V(0) = V(1) < V(0),

] i Barbalat’s iz FEPUA13E 2t — oolif, [le]] — 0,

Wi Jlo(®) — hy()] =0. .

3 Z{f 525 (Numerical simulation)
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Fig. 1 Generalized synchronization error of Chua circuit and

Lorenz system
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Fig. 2 Generalized synchronization error of Rossler system

and Liu system
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