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Fig.1 Dynamic characteristics of non-smooth modified Chua's circuit system by varying parameter B
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Fig. 2 Synchronization errors curve of non-smooth modified Chua's circuit system
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Fig. 3 Principle diagram of synchronization circuit
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Fig. 5 Timing diagram of synchronization with p,=1,p,=1/2,p;=1/3
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Fig. 6 Motion states of modified Chua's circuit
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Fig. 7 Phase plane of synchronization with p, = p, = p;=1/3

e

(a) Lk — X200 (b) Yicr T V2w (e) zicp TR

K8 pi=1.p=1/2,ps=1/3 [FH I 7
Fig.8 Timing diagram of synchronization with p; =1,p,=1/2,p;=1/3

3 HRIF

BEOXE AR ' T A8 T 4 TRH B 4 ) — ol 5 T 4 o (L R R [ 25 2 O 48 BT I RS i UK Bl &R e A
IO 28 G P9 RGP L 6% e AR ) 2 A ) e P 09 i ) S B R S e RS R AR AT R B T
[l 25 B A% U X AR T 45 P H B R AT IF 5 o ALy T i S50 119 [ A0 2 ] s T 00 2 R 0K 8 2% 9 A1 i oz 2R 48 1)
KBRS, 0] 72 AN BOAS G5 M A8 B0 T 38 T — TR 0 2R 40 19 () 45 4 A0 S5 54 (9 150 B2 TR) 28 i I [R] 28 07
REHGTR 5 T TR SCBL . REAE M vl 2 AT b X TR A [ 20 B R AT UL A 5 I8 B B R G5 %
SRFRA L EOR GEALA L T BT A4 i 4 4T3 BE B[R] 25 A 32 R i, A Bl 1 5

S & k-

[1] ABDULLAH A. Synchronization and secure communication of uncertain chaotic systems based on full-order and re-



442

L F R FF M A R R B 2015 4F

(2]

[3]

(4]

L6]

7]
(8]

[9]
[10]

[11]
(12]

[13]

[14]

[15]
[16]

duced-order output-afline observers[ ] ]. Applied Mathematics and Computation,2013,219(19):10000-10011.
WU Xiang-jun, WANG Hui, LU Hong-tao. Modified generalized projective synchronization of a new fractional-order
hyperchaotic system and its application to secure communication[ J ]. Nonlinear Analysis: Real World Applications,
2012,13(3) :1441-1450.
T sl R B T B B A i 43 B R U (R 2P Y S B0 ) B AR RORE AR S B LT . R, 2012, 61(2) .
020508(1-8).
PECORA L M,CARROLL T L. Synchronization in chaotic systems[ ] ]. Physical Review Letters,1990,64(8):821-
824,
iR IC B JEVR P A B IR T Chen REGTHY B 3G BE R 25 [T]. M R %2R B AR ML, 2010, 31(4) 1378
382.
ZEBP I AR ST A L. AN PR T R G0 N R SR B LT L AR K HARRE 2, 2012,33(2) : 129-
133.
SRR AN .75 K &, BIRIRIE R G538 1 UG W20 B v LT ] 3h 2 586l 2% e, 2013,11(2) :118-121.
SI Gang-quan,SUN Zhi-yong,ZHANG Yan-bin,et al. Projective synchronization of different fractional-order chaotic
systems with non-identical orders[J]. Nonlinear Analysis:Real World Applications,2012,13(4):1761-1771.
W Wk, 5RO IO Bl AR ) 25 R BB R B[] B RS E A MERFEE,2012,9(4) £ 50-54.
HU Man-feng, XU Zhen-yuan,ZHANG Rong.,et al. Parameters identification and adaptive full state hybrid projec-
tive synchronization of chaotic (hyper-chaotic) systems[]]. Physics Letters A,2007,361(3):231-237.
A A 2 e RER . E200 . BB . S — IR M R W BOE R AL ]. P34, 2011,60(4) : 040506 (1-5).
B RPN A SO . S A R IR T R S8 8 ) 2 40 A AN R 2D SR WF S LT . 3y 2 S 24, 2012, 10(1D)
43-47.
GIUSEPPE G.DAMON A M. Dead-beat full state hybrid projective synchronization for chaotic maps using a scalar
synchronizing signal[]J]. Communications in Nonlinear Science and Numerical Simulation,2012,17(4) ;1824-1830.
BRI R, 2 4, 2 . 5. P BN IR R 2 RS IR S HOE R L R FE R & @ E e i 1 0T ). R 58, 2012,
42(2):229-235.
HBANAE SV Bl A 55 BT ool o | AR IO 2 TR % L ). 2 #1985 0 5 2003, 20(2) : 223-227.
2 B EEGE B 5 — RO RS R B By i SRR S BT DL Wy B AR 4T . 2006 .55 (8) :3938-3944.,

Chaotic Projective Synchronization Based on Absolute
Feedback and Its Circuit Implementation

HUANG Miao-yu, MIN Fu-hong, WANG En-rong

(School of Electical and Automation Engineering, Nangjing Normal University, Nangjing 210042, China)

Abstract; A synchronization method based on nonlinear feedback control is proposed for the full state hybrid projective

synchronization (FSHPS) of modified Chua's system. The absolute function of states variable are introduced into the re-

sponse system to realize the project synchronization in the same and different scale factor. The modularized synchroniza-

tion circuit is designed and realized using Multisim. Numerical simulation and circuit implementation show the effective-

ness of the proposed scheme in the paper. .

Keywords: full state hybrid projective synchronization; Chua's circuit; feedback control; nolinear; absolute function
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