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Abstract

Based on the Lyapunov-Krasovskii stability theory, linear matrix inequality and free weight ma-
trix method, the fractional synchronization of Lur’e system with time-delay chaotic system based
on adaptive data is designed. A new delay-dependent exponential synchronization criterion is
proposed. And the corresponding adaptive data controller is designed. The controller designed by
Matlab simulation verifies the error system to reach the equilibrium point at a faster speed. The
research in secure communication, which is based on the adaptive time-delay chaotic Lur'e system,
can be applied to the time-delay Chua circuit and can be extended to other fields.
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2.1. Rk
FE DL AN R L'ure R4E[5]:

{)’((t) = Ax(t)+ Ax(t—d, (1)) + B, (DX (1)) + By, (Dx(t - d, (1)) "
p(t)=Cx(t)
{z(t) = Az(t)+ Az(t—d, (1)) + B (Dz(1)) + By, (D2 (t—d, (1)) ®
q(t)=Cz(t)
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6(t) = Ae(t)+ Ae(t—dy (t)) + Byy (De(t)) + B, (Dye(t -y (1)) —u(t)
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Figure 1. Attractor of the chaotic system of fractional order L’ure obtained by numerical simulation
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P f(x2) 5)
dq

Ff: f,(x,2) (6)
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V()= +%(k—k*)2 (11)
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Figure 2. Synchronization error ¢, evolution in chaotic systems of fractional
order Lur’e
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Figure 3. Synchronization error ¢, evolution in chaotic systems of fractional
order Lur’e
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Figure 4. Synchronization error c; evolution in chaotic systems of fractional
order Lur’e

B 458 Lure RIERGRIPIRE ) BKE

I ZR G I 8] PO (A T [ 45

TR R G 5N RGBT R 2 5, RIS RS x (0 RSB S JEATHIE 2RI # 3% s [11],
I JEHIE SO (% +S)» UL ST R, K50 RS RIEZ 2 BRI LN 5 115 5 0 H AT R )
(% +S) -y, TA T2 R HRE 2 55 5 ] ZR G [0 B8P AR T — 5l e, = x, -y, =0, I
(X +S)=y, =% +S —x = S SHEMREBAS BAKE K.
4. &g

ASCOARHRIE Lure RGN, B FEHEhARrE L i R G HIR IR, JFIR M T — M BN



TriIgE 4%

RN R BRI &, SEEL T REVRTE Lure RS BN AHRIFE D . izl gt RS Auri R e0RE,
A L AL B AR R AT, B R, 5 T IRRSCIL. IR D A R SR R

S TP 7 i3 i b I Me S b o T a st O R < i T O = NP 1 i i 2 (2 R D M B A A T
RORLET, HoA AR E ISR SO B A . R, Ik VR ol 28 48 2 A VR e DR B £ vh e v] SR 47
i vy PR P RE

E&WE

AL B ARRR ARG (T H % 5 F2016209382) WUZLIE A 22 HLas A 2R Gt Mt by (7] 22 ) 1F 75 Tk
A8 L T AR B TR R 2 AR G I 2R3 H (X2016110) VR T [R] 25 72 WSN A5 05 RS2

SE3#k (References)

[1] Zhang, C.K., He, Y. and Wu, M. (2009) Improved Global Asymptotical Synchronization of Chaotic Lur’e Systems
With Sampled-Data Control. IEEE Transactions on Circuits & Systems Il Express Briefs, 56, 320-324.
https://doi.ora/10.1109/TCS11.2009.2015388

[2] Wu, Z.G., Shi, P., Su, H., et al. (2013) Sampled-Data Exponential Synchronization of Complex Dynamical Networks
With Time-Varying Coupling Delay. IEEE Transactions on Neural Networks & Learning Systems, 24, 1177-1187.
https://doi.org/10.1109/TNNLS.2013.2253122

[3] Lee, T.H.,, Wu, Z.G. and Ju, H.P. (2012) Synchronization of a Complex Dynamical Network with Coupling
Time-Varying Delays via Sampled-Data Control. Applied Mathematics & Computation, 219, 1354-1366.

[4] xUERHE, TS5, SiE D, WA SRREEE R Lure RENIEBIFA[]. 15 B 51541, 2016, 45(1): 32-39.
[6] K57, XIWE, RTH. B S Lorenz IR R FifeE K B RIAE[]. PIEESHk, 2013, 62(22): 60-68.
[6] ERAE. Z3EFrsudt Liv @R RGN FEHERD]: (L2208 ], KW RALME R, 2015.

[71 k&, RS R AR (RS 3845 TP R R [D]: (W28 3C]. BT Wi Dok K2, 2006.

[8] VELe, skkAe, ZRAEZR. R D KA RS A D R[], tHENLN ST, 2007, 24(5): 127-129.

[9] EB5e. VRHFED K AR RS 85 F IR [D]: [ L&A 5], U2 V% TlkoK*, 2013.

[10] W5 7¢. HT %R R G FP B RS AR SRIL[D]: [ 2R 0], A Wbl K%, 2012,
[11] 3K757%, XIWE, RTH. RS Lorenz IR R Gkt K H B RIAE[]. PEES4k, 2013, 62(22): 60-68.

Hans Xth
WP REE B EZI RS

BRAATEHARSS (QQ. fifE . MBAE )
NIV HC f5 4538 1 1 7

24 /INIRF DL Y AR S5 FD P A i ]

KU AR L 50Rm S

Tl 1 R 4T 1 e

FIPIAE R

4z ) 2 7 o A I BT AT

WRaiE A http://www.hanspub.org/Submission.aspx
WIFIHEAE . dsc@hanspub.org

Nook~wbdR



https://doi.org/10.1109/TCSII.2009.2015388
https://doi.org/10.1109/TNNLS.2013.2253122
http://www.hanspub.org/Submission.aspx
mailto:dsc@hanspub.org

	Study on Chaotic System Synchronization of Adaptive Fractional Order Lur’e in Secure Communication
	Abstract
	Keywords
	自适应分数阶Lur’e混沌系统同步在保密通信的研究
	摘  要
	关键词
	1. 引言
	2. 时滞混沌Lur’e系统
	2.1. 系统描述
	2.2. 系统特性
	2.3. 设计三维分数阶混沌误差系统
	2.4. 自适应控制器

	3. 数值仿真
	4. 结论
	基金项目
	参考文献 (References)

