
Contents

Part I Advances in Chaos Theory

A Novel Design Approach of a Nonlinear Resistor
Based on a Memristor Emulator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Ch.K. Volos, S. Vaidyanathan, V.-T. Pham, J.O. Maaita,
A. Giakoumis, I.M. Kyprianidis and I.N. Stouboulos

Dynamics, Synchronization and SPICE Implementation
of a Memristive System with Hidden Hyperchaotic Attractor . . . . . . . . 35
Viet-Thanh Pham, Sundarapandian Vaidyanathan,
Christos K. Volos, Thang Manh Hoang and Vu Van Yem

Synchronization of Fractional Chaotic and Hyperchaotic
Systems Using an Extended Active Control . . . . . . . . . . . . . . . . . . . . . 53
Sachin Bhalekar

A Novel 4-D Hyperchaotic Thermal Convection System
and Its Adaptive Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Sundarapandian Vaidyanathan

Synchronization of Chaotic Dynamical Systems in Discrete-Time . . . . . 101
Adel Ouannas and M. Mossa Al-sawalha

Mathematical Modelling of Chaotic Jerk Circuit
and Its Application in Secure Communication System . . . . . . . . . . . . . 133
Aceng Sambas, Mada Sanjaya WS, Mustafa Mamat and Rizki Putra
Prastio

Dynamic Analysis, Adaptive Feedback Control
and Synchronization of An Eight-Term 3-D Novel Chaotic
System with Three Quadratic Nonlinearities. . . . . . . . . . . . . . . . . . . . . 155
Sundarapandian Vaidyanathan and Ahmad Taher Azar

ix

http://dx.doi.org/10.1007/978-3-319-30340-6_1
http://dx.doi.org/10.1007/978-3-319-30340-6_1
http://dx.doi.org/10.1007/978-3-319-30340-6_2
http://dx.doi.org/10.1007/978-3-319-30340-6_2
http://dx.doi.org/10.1007/978-3-319-30340-6_3
http://dx.doi.org/10.1007/978-3-319-30340-6_3
http://dx.doi.org/10.1007/978-3-319-30340-6_4
http://dx.doi.org/10.1007/978-3-319-30340-6_4
http://dx.doi.org/10.1007/978-3-319-30340-6_5
http://dx.doi.org/10.1007/978-3-319-30340-6_6
http://dx.doi.org/10.1007/978-3-319-30340-6_6
http://dx.doi.org/10.1007/978-3-319-30340-6_7
http://dx.doi.org/10.1007/978-3-319-30340-6_7
http://dx.doi.org/10.1007/978-3-319-30340-6_7


Qualitative Study and Adaptive Control of a Novel 4-D
Hyperchaotic System with Three Quadratic Nonlinearities . . . . . . . . . . 179
Sundarapandian Vaidyanathan and Ahmad Taher Azar

A Novel 4-D Four-Wing Chaotic System with Four Quadratic
Nonlinearities and Its Synchronization via Adaptive Control
Method. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
Sundarapandian Vaidyanathan and Ahmad Taher Azar

Adaptive Control and Synchronization of Halvorsen Circulant
Chaotic Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
Sundarapandian Vaidyanathan and Ahmad Taher Azar

Adaptive Backstepping Control and Synchronization
of a Novel 3-D Jerk System with an Exponential Nonlinearity. . . . . . . . 249
Sundarapandian Vaidyanathan and Ahmad Taher Azar

Generalized Projective Synchronization of a Novel Hyperchaotic
Four-Wing System via Adaptive Control Method . . . . . . . . . . . . . . . . . 275
Sundarapandian Vaidyanathan and Ahmad Taher Azar

Hyperchaos, Control, Synchronization and Circuit Simulation
of a Novel 4-D Hyperchaotic System with Three Quadratic
Nonlinearities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
Sundarapandian Vaidyanathan, Christos K. Volos
and Viet-Thanh Pham

Complete Synchronization of Hyperchaotic Systems
via Novel Sliding Mode Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327
Sundarapandian Vaidyanathan and Sivaperumal Sampath

A Novel 3-D Conservative Jerk Chaotic System
with Two Quadratic Nonlinearities and Its Adaptive Control . . . . . . . . 349
Sundarapandian Vaidyanathan

A Novel 3-D Circulant Highly Chaotic System
with Labyrinth Chaos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377
Sundarapandian Vaidyanathan

Dynamic Analysis, Adaptive Control and Synchronization
of a Novel Highly Chaotic System with Four Quadratic
Nonlinearities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405
Sundarapandian Vaidyanathan

Analysis, Adaptive Control and Synchronization of a Novel 3-D
Chaotic System with a Quartic Nonlinearity and Two Quadratic
Nonlinearities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429
Sundarapandian Vaidyanathan

x Contents

http://dx.doi.org/10.1007/978-3-319-30340-6_8
http://dx.doi.org/10.1007/978-3-319-30340-6_8
http://dx.doi.org/10.1007/978-3-319-30340-6_9
http://dx.doi.org/10.1007/978-3-319-30340-6_9
http://dx.doi.org/10.1007/978-3-319-30340-6_9
http://dx.doi.org/10.1007/978-3-319-30340-6_10
http://dx.doi.org/10.1007/978-3-319-30340-6_10
http://dx.doi.org/10.1007/978-3-319-30340-6_11
http://dx.doi.org/10.1007/978-3-319-30340-6_11
http://dx.doi.org/10.1007/978-3-319-30340-6_12
http://dx.doi.org/10.1007/978-3-319-30340-6_12
http://dx.doi.org/10.1007/978-3-319-30340-6_13
http://dx.doi.org/10.1007/978-3-319-30340-6_13
http://dx.doi.org/10.1007/978-3-319-30340-6_13
http://dx.doi.org/10.1007/978-3-319-30340-6_14
http://dx.doi.org/10.1007/978-3-319-30340-6_14
http://dx.doi.org/10.1007/978-3-319-30340-6_15
http://dx.doi.org/10.1007/978-3-319-30340-6_15
http://dx.doi.org/10.1007/978-3-319-30340-6_16
http://dx.doi.org/10.1007/978-3-319-30340-6_16
http://dx.doi.org/10.1007/978-3-319-30340-6_17
http://dx.doi.org/10.1007/978-3-319-30340-6_17
http://dx.doi.org/10.1007/978-3-319-30340-6_17
http://dx.doi.org/10.1007/978-3-319-30340-6_18
http://dx.doi.org/10.1007/978-3-319-30340-6_18
http://dx.doi.org/10.1007/978-3-319-30340-6_18


Qualitative Analysis and Properties of a Novel 4-D Hyperchaotic
System with Two Quadratic Nonlinearities and Its Adaptive
Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455
Sundarapandian Vaidyanathan

Global Chaos Synchronization of a Novel 3-D Chaotic System
with Two Quadratic Nonlinearities via Active and Adaptive
Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481
Sundarapandian Vaidyanathan

A Novel 2-D Chaotic Enzymes-Substrates Reaction System
and Its Adaptive Backstepping Control . . . . . . . . . . . . . . . . . . . . . . . . 507
Sundarapandian Vaidyanathan

Analysis, Control and Synchronization of a Novel 4-D
Highly Hyperchaotic System with Hidden Attractors . . . . . . . . . . . . . . 529
Sundarapandian Vaidyanathan

A Novel Double Convection Chaotic System, Its Analysis,
Adaptive Control and Synchronization. . . . . . . . . . . . . . . . . . . . . . . . . 553
Sundarapandian Vaidyanathan

A Seven-Term Novel 3-D Jerk Chaotic System with Two
Quadratic Nonlinearities and Its Adaptive Backstepping Control . . . . . 581
Sundarapandian Vaidyanathan

Evidence of Chaos in EEG Signals: An Application to BCI. . . . . . . . . . 609
Kusuma Mohanchandra, Snehanshu Saha and K. Srikanta Murthy

Circuit Realization of the Synchronization of Two Chaotic
Oscillators with Optimized Maximum Lyapunov Exponent . . . . . . . . . . 627
V.H. Carbajal-Gómez, E. Tlelo-Cuautle and F.V. Fernández

Part II Advances in Intelligent Control

Evolutionary Computational Technique in Automatic Generation
Control of Multi-area Power Systems with Nonlinearity
and Energy Storage Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655
K. Jagatheesan, B. Anand, K. Baskaran and Nilanjan Dey

Fuzzy Adaptive Synchronization of Uncertain Fractional-Order
Chaotic Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681
Abdesselem Boulkroune, Amel Bouzeriba, Toufik Bouden
and Ahmad Taher Azar

Fuzzy Control-Based Function Synchronization of Unknown
Chaotic Systems with Dead-Zone Input . . . . . . . . . . . . . . . . . . . . . . . . 699
Abdesselem Boulkroune, Sarah Hamel, Ahmad Taher Azar
and Sundarapandian Vaidyanathan

Contents xi

http://dx.doi.org/10.1007/978-3-319-30340-6_19
http://dx.doi.org/10.1007/978-3-319-30340-6_19
http://dx.doi.org/10.1007/978-3-319-30340-6_19
http://dx.doi.org/10.1007/978-3-319-30340-6_20
http://dx.doi.org/10.1007/978-3-319-30340-6_20
http://dx.doi.org/10.1007/978-3-319-30340-6_20
http://dx.doi.org/10.1007/978-3-319-30340-6_21
http://dx.doi.org/10.1007/978-3-319-30340-6_21
http://dx.doi.org/10.1007/978-3-319-30340-6_22
http://dx.doi.org/10.1007/978-3-319-30340-6_22
http://dx.doi.org/10.1007/978-3-319-30340-6_23
http://dx.doi.org/10.1007/978-3-319-30340-6_23
http://dx.doi.org/10.1007/978-3-319-30340-6_24
http://dx.doi.org/10.1007/978-3-319-30340-6_24
http://dx.doi.org/10.1007/978-3-319-30340-6_25
http://dx.doi.org/10.1007/978-3-319-30340-6_26
http://dx.doi.org/10.1007/978-3-319-30340-6_26
http://dx.doi.org/10.1007/978-3-319-30340-6_27
http://dx.doi.org/10.1007/978-3-319-30340-6_27
http://dx.doi.org/10.1007/978-3-319-30340-6_27
http://dx.doi.org/10.1007/978-3-319-30340-6_28
http://dx.doi.org/10.1007/978-3-319-30340-6_28
http://dx.doi.org/10.1007/978-3-319-30340-6_29
http://dx.doi.org/10.1007/978-3-319-30340-6_29


Feature Selection and Recognition of Muzzle Point Image
Pattern of Cattle by Using Hybrid Chaos BFO and PSO
Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719
Santosh Kumar and Sanjay Kumar Singh

Control of Complex Systems Using Self Organizing Fuzzy
Controller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 753
Jitendra Kumar, Vineet Kumar and K.P.S. Rana

Comparative Analysis of Different Nature Inspired Optimization
Algorithms for Estimation of 3D Chaotic Systems. . . . . . . . . . . . . . . . . 773
Sreejith S. Nair, K.P.S. Rana and Vineet Kumar

Swarm Intelligence PID Controller Tuning for AVR System . . . . . . . . . 791
Naglaa K. Bahgaat and M.A. Moustafa Hassan

Discrete Event Behavior-Based Distributed Architecture
Design for Autonomous Intelligent Control of Mobile Robots
with Embedded Petri Nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805
Gen’ichi Yasuda

Indoor Thermal Comfort Control Based on Fuzzy Logic . . . . . . . . . . . 829
Lucio Ciabattoni, Gionata Cimini, Francesco Ferracuti, Gianluca Ippoliti
and Sauro Longhi

Load Frequency Control Based on Evolutionary Techniques
in Electrical Power Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851
Naglaa K. Bahgaat, M.I. El-Sayed, M.A. Moustafa Hassan
and F. Bendary

xii Contents

http://dx.doi.org/10.1007/978-3-319-30340-6_30
http://dx.doi.org/10.1007/978-3-319-30340-6_30
http://dx.doi.org/10.1007/978-3-319-30340-6_30
http://dx.doi.org/10.1007/978-3-319-30340-6_31
http://dx.doi.org/10.1007/978-3-319-30340-6_31
http://dx.doi.org/10.1007/978-3-319-30340-6_32
http://dx.doi.org/10.1007/978-3-319-30340-6_32
http://dx.doi.org/10.1007/978-3-319-30340-6_33
http://dx.doi.org/10.1007/978-3-319-30340-6_34
http://dx.doi.org/10.1007/978-3-319-30340-6_34
http://dx.doi.org/10.1007/978-3-319-30340-6_34
http://dx.doi.org/10.1007/978-3-319-30340-6_35
http://dx.doi.org/10.1007/978-3-319-30340-6_36
http://dx.doi.org/10.1007/978-3-319-30340-6_36


http://www.springer.com/978-3-319-30338-3


	Contents



