2012 Fifth International
Workshop on Chaos-fractals
Theories and Applications

(IWCFTA 2012)

Dalian, Liaoning, China
18-21 October 2012

O IE E E IEEE Catalog Number: CFP1223I-PRT
’ ISBN: 978-1-4673-2825-8



2012 Fifth International Workshop
on Chaos-fractals Theories
and Applications

IWCFTA 2012
Table of Contents

Welcome Message from Workshop Co-CRairs................cccooooiiiininiiieeeeee e xi
IWCFTA2012 Organizing and Program Committees.................cocooooiiiiiniiiinnecceeee e Xii
REVICWEL'S. ...ttt een xiv
IWCFTA2012 Keynote SPeech L............c.oooiiiiiiieeee ettt ee XV
IWCFTA2012 Keynote Speech LL............ocoooiii et xviii
IWCFTA2012 Keynote SPeech ILL................cccocooiiiiiiiiiieieiiiieeceeeteee ettt Xix
IWCFTA2012 Keynote SPeech LV ..ottt XX
IWCFTA2012 Keynote SPEECh V... ....c.ooiiiie ettt xxi
IWCFTA2012 Keynote SPEech VL............ccooiiiiiiiiiiiiieieeeetei ettt XXil

Chaotic Dynamics

A Common Fixed Point Theorem in Intuitionistic Fuzzy Metric SPaces .........cccecererieiiriienieienieeeee e 3
Weixu Yang, Zhenhua Jiao, Zhifeng Zhang, and Conghao Jin

Optimal Wavelet Solutions for Ill-posed Elliptic EQUAtIONS .......cc.ccieriirieriiiieiiciesieeiese et 6
Jin-ru Wang and Meng Wang

Regularized Wavelet Solutions for Ill-posed Nonhomogeneous Parabolic Equations ............ccceeeiieienieiinienenenne 11
Jin-ru Wang and Yuan Zhou

Complexity of a Kind of Special Shift MAD ........ccooieviiiiiieiieieeeeeetee ettt e st sesseesseesaenseeseenes 16
Zhenyan Chu, Lidong Wang, and Hong Lin

Estimations of Bounds for the Laser-Plasma Interaction SYStem ..........ccceceeiirieriiiinieeneee e 20
Weiwei Wang and Jigui Jian

Attractiveness of Invariant Manifolds of Two Dimensional Dynamical SyStems ..........ccccceevevverierierieseenieeienieeenenns 23
Pei Lijun

Estimations of Ultimate Bounds for the PRT System and Its Application in Chaos
SYNCRTONIZALION .....evviiieiieiieiieetiete ettt te sttt e ste st e steesbesteesbe et eesseesaesseessesseassesseassesseessesssensesssensasssensenssanseassenseessesseansas 28
Weiwei Wang, Jigui Jian, and Zhihua Zhao

On a New Three-dimensional Chaotic System with Only One Equilibrium Based on
@ SErIES MEMIISTIVE CITCULT 1..uiuieiiiiietietiitteteet ettt ettt ettt ettt eb e eb e bt b e bt s bt s bbb st et et et et ea b esseneeneeneeneeneebeenes 32
Zengqiang Chen, Shijian Cang, Zenghui Wang, and Yuchi Zhao



A New Chaotic System Based on Delayed Feedback Control Method ...........ccccooiiiiiiiiiniiniiiieeeeeec 37
Shuming Jiang, Zhiqiang Wei, Jianfeng Zhang, Hao Liu, and Shuai Wang

Hyperspace System Induced by a Class of Non-primitive SUbSHTULIONS .........cccevieeierieiierieriesieeieseeieseeie e 41
Wei Wang, Jian Li, and Xin Zhao

Stability and Hopf Bifurcation Analysis of Genesio System with Distributed Delays
FEEADACK ...ttt ettt e et ne et e 44
Junbiao Guan and Fangyue Chen

Stability and Hopf Bifurcation Analysis on a Partial Dependent Predator-prey System
with Discrete and DiStributed DELAYS .......cc.eeveriieiiirieiieieeeeee ettt ettt et e et esesseesesseessesnnenseennens 49
Yunxian Dai, Huitao Zhao, and Yiping Lin

The Dynamical Behavior and the Numerical Simulation of a Seven-Modes System

of the Navier-Stokes Equations for a Two-Dimensional Incompressible Fluid on

Heyuan Wang and Yan Gao

The Numerical Simulation of the Evolution of the Amplitude of Solitary Rossby

Waves Induced by Nonlinear Effect of f# and Nonlinear Effect of Topography ........c.ccocceverveniiiiniiienieenieieecn 58
Chaojiu Da, Weiyuan Ma, and Jian Song

Chaotic Behavior in a Delay Difference EQUAtiOn ..........cccooieiiiiieiiinieieiee ettt 62
Zongcheng Li, Di Liang, and Qingli Zhao

A New Property of Logistic Map with Scalable Precision .........c.cceoiiieiiiieiiiieniienceescee e 67
Jiahui Liu, Hongli Zhang, Dahua Song, M.K. Buza, Bo Yang, and Cong Guo

Positive Solutions for Some Three-point Boundary Value Problems ...........cceceviieieriiiiinieeceeeeee e 72
Lei Wang

Numerical Simulation of Limit Cycles for Two Differential Polynomial Systems ..........cccceeevveeninieninienenienenens 74

Xiao-Chun Hong, Jianxue Yan, and Yunqiu Wang

Complex Dynamics of a New Chaotic System without EQUilibria ..........ccccocveiieriiiiiniiiieeceeceee e 79
Zhouchao Wei

Oscillation of Solutions for Higher-order Nonlinear Delay Dynamic Equations
OT THIME SCALES ...ttt ettt ettt et eb e bt bt e bt e bt e bt s bt bbb st et et et et et enteneenteneemeeneebeebes &3
Zhan-He Chen, Tai-Xiang Sun, and Xin Wu

Three Improved Euler Methods for a Class of Simplified Quasi-cubics FUNCtion ..........c.ccecvvevieeiieniieeiienieeeenens 87
Ya Wang, Yongguang Yu, and Sha Wang

Implementation of a New Memristor Based Chaotic SYStEIm ........c..cccecueiriririnierininenenenetestene ettt 92
Yuxia Li, Lanying Zhao, Wenging Chi, Shuli Lu, and Xia Huang

vi



Complex Systems

Implementation and Improvement of Dynamic Logic Gates Based on Cellular Neural
INEEWOTKS ...ttt ettt h et s et s sttt nea e a et a et n e n e nenes 99
Xiaozheng Yuan and Wenbo Liu

Qualitative Analysis of an SEIR Model with Varying Total Population Size
PV La YA ToTor 14 F: 15 (o) o KON TSRS 104
Huitao Zhao, Yunxian Dai, and Yiping Lin

Dynamical Behaviors and Chaos in a New Fractional-order Financial System ............cccceoenieniinieninienineneeeee, 109
Zhoujin Cui, Pinneng Yu, and Zong Wen

Mean First-passage Time on a Network through Edge Iteration .............ccooveeieriiiienieeiieiieieseeieeeee e 114
Long Li, Weigang Sun, and Guixiang Wang

Simulation Experiment Research on the Chaotic Characteristics of the Simple Unary
Polynomial TranSfOrMAtION ........c.vecuirieriirieriesierieste st ete et ete st estestees s e eeteseeseessessaesseensesseensasseensenseenseessanseassesseensenses 118

Hong Chen, Ling Wu, Lian-Dong Lin, Guo-Qiang Lan, and Qun Ding

Path-Based Incremental Target Level Algorithm for Nondifferentiable Optimization ............ccccceceevenieninciencnneene. 123
Peng Zhang
Analysis of the Topological Characteristics of a Protein-Protein Interaction Network ..........ccccocevvevinienenencncnene. 127

Yuanyuan Sun, Yujie Zhao, Chi K. Tse, and Francis C.M. Lau

A New Memristor Based Hyperchaotic SYSTEIM ........cc.eiiiriiiiinieiieiieiietee ettt ettt 131
Yuxia Li, Wenqing Chi, and Xia Huang

The Generation of Hyperchaotic System and its Circuit Implementation ..........c..cccccecierriininiininiencnenenenceiene 136
Hai Yu, Xu Zhang, Guangyi Lv, and Zhiliang Zhu

Performance Analysis of LT Codes with Different Degree DiStribution .........c..ccccoveeieiiriienieiinieninenceeenceeee 142
Zhu Zhiliang, Liu Sha, Zhang Jiawei, Zhao Yuli, and Yu Hai

Bifurcation Analysis for a Predator-Prey System with Prey Refuge and Diffusion.........cccocevevenienininincnincniennene 147
Chaoming Huang and Yiping Lin
Hopf-type Bifurcation in Three-Phase PFC Power Supplies Connected to Non-ideal

POWET GTIA ..ttt et et b bbbt h e bt s bbb et et et e st e bt eb e eb e ebesbeebe s b e sb et et e na et ensennene 151
Meng Huang, Chi K. Tse, and Siu-Chung Wong

Smooth and Non-smooth Bifurcations in Multi-structure Multi-operating-mode
Systems: Case Study of a Power Conversion System with Two Energy Sources ..........coccevvveverencieniecienieieeieiene 155
Xiaoling Xiong, Chi K. Tse, and Xinbo Ruan

Concept of Node Usage Probability for Analysis and Design of Communication
INEEWOTKS ..ttt a et h et a et a et a e s b st s et s s st n e nen 159
Jiajing Wu, Chi K. Tse, Francis C.M. Lau, and Ivan W.H. Ho

vii



Chaos-based Cryptography and Secure Communications

Similar-short Periodicity Analysis and Application in Image Compression Encryption
OF DIGILAL CHAOS ...evvetieniieiieti ettt ettt ettt et st e st e et e bt e st et e enseeseanseestanseeaee s e essesseensesseensenseenseaseensenssanseansenseensenss 167
Xiaoli Geng and Qun Ding

Chaotic Watermarking System for Audio Based on Wavelet Packet ...........occoviiiniiiiiiiiinieeeee, 172
Bo Zhou and Ai-guo Shi

A New Viewpoint on Chaotic Signal in Communication: Viewing from Random
Variables and Random PrOCESS ..........coioiiiiiiiiiiiiicieiiiccn sttt ettt st 176
Jing Pan, Yanbin Zheng, Lei Ning, and Qun Ding

Two-Level Image Encryption Algorithm Based on Qi Hyper-Chaos ..........ccccoceverieieiininininininenencseeneeeiene 181
Sandra Bazebo Matondo and Guoyuan Qi

Hyper-Chaotic Cryptosystem Using Model-free Synchronization ...........c..cceceveiieneiieniiiienieninieeeeeeeeneeee e 186
Guoyuan Qi and Sandra Bazebo Matondo

JPEG Image Encryption Algorithm Based on Spatiotemporal Chaos..........ccccceverieieieiininininieenesceeseeeeeene 191
Yuling Luo, Minghui Du, and Dong Liu

A Color Image Encryption Algorithm Using the Fractional-order Hyperchaotic
SYSTEITIS ..eentieeuteeite et ettt et ettt et ettt et e e btesa bt e s uteeat e e b eeeab e e beesabe e beesate e ateeabeeebaeeab e e bt e ea b e e heeea b e e bt e eabeeabaeenbe e bt e enbeenaeenate 196
Xiangjun Wu

A Novel Digital Image Cryptosystem with Chaotic Permutation and Perturbation

IMECRANISIIL ...ttt sttt etttk h e e b e bt e bt et sttt ettt een et 202
Tao Song
AES Key Expansion Algorithm Based on 2D LogiStic MapPINg .........ceccevirieririieniiienieeienicee et 207

Dongming Chen, Deding Qing, and Dongqi Wang

A Chaos-based Joint Compression and Encryption Scheme Using Mutated Adaptive
HUTTIMAN TTEE ...ttt ettt ettt et et et e s a e e s bt s a e e s bt e et e s bt embeeb e en b e ebe et e ebee et eseenaeeneennes 212
Zhi-Liang Zhu, Ying Tang, Qiong Liu, Wei Zhang, and Hai Yu

Chaos Synchronization

Anti-Synchronization Control and Stabilization of 3-dimension Discrete HEnon Map .........coceevirenencncnencneenee. 219
Yin Li and Chun-long Zheng

SMC-based Projective Synchronization of Lorenz System and Chen System with Fully

UNKNOWI PATAIMELETS ......ueiuiiiiiiiitietiiterteetet ettt ettt ettt ettt ettt ettt eb e bt e bt e bt bt e bt s bt sbe b e b e et e teneenees 223
Shijian Cang, Zengqiang Chen, Zenghui Wang, and Yuchi Zhao

Chaos Synchronization in Complex Networks with Non-delay and Delay Couplings
VI PINNING CONIIOL ...tiiiiiiiieiieeieie ettt sttt et et et e e st e et e e s s e e st enseestessesseesseensesseansanseensenseenseeseanseansenseensennes 228
Yi Liang and Xingyuan Wang

Synchronization of Fractional-order Chaotic Systems via Modified Sliding Mode
COMTOL .ttt h e bt st a et et ettt et et e b e st s e bt e bt e ae ettt ettt eene e ene 233
Weibo Jiang and Tiedong Ma

viii



Some Synchronized Methods of a New Hyperchaotic SyStem ...........cccceoirieiiiieniiiieniiiereeeseee e 237
Longge Zhang and Yan Yan

Chaos Control in a Class of Fractional-order Stochastic Lorenz SYStem ...........ccccevueriieriesiesienienienieeiee e 241
Jing Hou and Shaojuan Ma

Controlling of Fractional-order Permanent Magnet Synchronous Motor Based
ON LyapUNOV EQUALION ....oeieiiiiiieiieieee ettt ettt ettt et e e et e s e s aeesseesaesseensesseensenseensenseenseaseanseeneenseensenses 245
Qiong Shen and Shaojuan Ma

Tracking Control Synchronization and Adaptive Feedback Synchronization of Unified

CRAOLIC SYSLEITIS ...uviiviiuiieeietietiestiete et eteettetesteesessteseesse s e esaesseessesseanseeseansesaeeseessesseensesseansenseensenseenseassansennsesseensenses 249
Hai Xie and Bao Qing Hu

Impulsive Synchronization of Kuramoto-Sivashinsky System and its Appliction

t0 SECUTE COMIMUIICATION ...outviiiiriirtietirtertietente sttt et ettt ettebeeteebesbe st e et e b e sae st et et et eatesteseebeebeebeebeebesbeseeb e benaensensensens 254
Hongyan Li, Wanli Yang, Suwen Zheng, and Yucai Dong

Adaptive Synchronization of the Incommensurate Fractional-order Chaotic Systems

With Fully UnKnown ParameEters ............cceceeieiiirieiieiese ettt et ete st eaesteeaessaessesseensesseenseessensesssanseensesseensesses 258
Ruoxun Zhanga, Gang Tian, Lanzhong Li, and Jingbo Gong

Adaptive Controller Design for Full State Hybrid Projective Synchronization

of Uncertain Hyperchaotic SYSIEIMS .........ccieriiiiieriiierieeiesteete sttt et te e eesseeaesseenbesseenseeseensesseenseessesseensesses 263
Cong-xu Zhu and Ke-hui Sun

Generalized Function Projective Synchronization of Chaotic Systems with Time-delay

and StochastiC PErtUIDAtION .......c.cocoiiiiiiiiiiiiiee ettt ettt ettt sb e bbbt sae et nene 268
Shuo Zhang, Yongguang Yu, and Hu Wang

The Anti-control of UAV Main-driven System of PMSM Based on Chaos ..........ccccceceiiiienieiinieninenceceneceee 273
Sen Wang, Yangyang Zhao, Linyuan Xiao, and Shaohua Wang

The Bidirectional Coupled Synchronization of Chaotic System Using Finite-time
COMLIOL .ttt ettt et e b e e bt st b e b s e st s e et et et e bt e bt eueeb et e e bt sh et et naennennennene 278
Tao Ren, Zhi-Liang Zhu, and Hai Yu

Fractals Theory and Applications

Technical Method of Fault Diagnoses Based on Fractal TREOTY ........ccoccevieiieiiiiienieieceeieeee e 285
Bingcheng Wang and Zhaohui Ren

Formal Development of Non-recursive Algorithm for L-system Based Koch Curve.......ccccocevinieiiniiniiiincnnene. 289
Zhu Wei, Liu Run-Jie, Shen Jin-Yuan, and Mu Wei-Xin

A Wavelet Domain Watermarking Algorithm Based on Fractional Brownian Motion

Aiping Jiang, Xiangxue Zhang, Luping Jiang, and Jingquan Wang

Comparison Study of Two Multifractal Approaches on Stock Markets ...........ccoevveoievieininininiinincncnceneeiene 298
Zhang Lin



Application of Fractal Approach to Process Geochemical Exploration Data of Baiyin

ATEA, GANSU PIOVITICE .....vviiieeiieceee et e e et e e e e e e e e e e et e e eeaseeeenaeeeeeteeeeeasesennneeeeneeeensneseenseeeereeeans
Liao Shili, Chen Shouyu, and Deng Xiaohu

EMH and FMH:

Origin, Evolution and TeNAENCY ........ccociiiiiiiiiiiiiieiee ettt

Guang-hui Song and Guang Liu

Author Index





