
 
 

 
 
 
 
 
 
 

2009 IEEE Control Applications 
(CCA) & Intelligent Control (ISIC) 
 
 

 
 
 
 

St. Petersburg, Russia 
8-10 July 2009 

 
 
 
 
 
Pages 1-599 

 
 
 
 

 
CFP09CCA-PRT 
978-1-4244-4601-8 

IEEE Catalog Number: 
ISBN: 



TABLE OF CONTENTS 
 
 
 

NETWORKED CONTROL SYSTEMS 
 
Feedback Stabilization of Networked Control Systems ................................................................................................................................. 1

Georges Bitsoris;  Nikolaos Athanasopoulos;  Leonidas Dritsas 
 

Model-Based Networked Control Systems Under Parametric Uncertainties.............................................................................................. 7
Luis Orihuela;  Francisco R. Rubio;  Fabio Gomez-Estern 

 

Robust Exponential Stabilization of Networked Switched Control Systems ............................................................................................. 13
Dan Ma;  Georgi M Dimirovski;  Jun Zhao 

 

Some Remarks on Robust Stability of Networked Control Systems .......................................................................................................... 19
Xu-Guang Li;  Arben Cela;  Silviu-Iulian Niculescu;  Abdellatif Reama 

 

Design of Fault Isolation Filter Under Network Induced Delay ................................................................................................................. 25
Karim CHABIR;  Dominique D.J. Sauter;  Jean-Yves Keller 

 

Flatness-Based Controller for Expressive-Based SLA Applications in Internet Computing .................................................................. 31
Lynda Zitoune;  Amel Hamdi;  Véonique Vèque;  Hugues Mounier 

 
ADAPTIVE CONTROL 
 
Adaptive Gain Tuning in Nonlinear Control Systems Designed Via Singular Perturbation Technique ............................................... 37

Valery D. Yurkevich 
 

Nonparametric Model for PID Controller Autotuning ................................................................................................................................ 43
Victor Denisenko 

 

Adaptive Discrete-Time Inverse Model Control Using Generalized Holds ............................................................................................... 48
Asier Ibeas;  Manuel de la Sen;  Pedro Balaguer;  Ramon Vilanova 

 

Dynamic Friction Compensation in Velocity Control of Servo-Actuators ................................................................................................ 54
Juan C. Martínez-Rosas; Luis Alvarez-Icaza; Daniel Noriega-Pineda 

 

Adaptive Control of Structures with MR Damper ....................................................................................................................................... 60
Saban Cetin;  Erkan Zergeroglu;  Selim Sivrioglu; 

 

A New Approach for Lyapunov-Based Adaptive Friction Compensation................................................................................................. 66
Mohammad Noorbakhsh;  Alireza Yazdizadeh 

 
BIOSYSTEMS AND MEDICINE 
 
On the Structure of Optimal Controls for a Mathematical Model of Tumor Anti-Angiogenic Therapy with Linear 
Pharmacokinetics ............................................................................................................................................................................................. 71

Urszula Ledzewicz;  Heinz M. Schattler;  Andrew Berman 
 

Piecewise Constant Suboptimal Controls for a System Describing Tumor Growth Under Angiogenic Treatment............................. 77
Urszula Ledzewicz;  Heinz M. Schattler;  John Marriott 

 

Periodic Lyapunov Differential Equation for Noise Evaluation in Oscillatory Genetic Networks ......................................................... 83
Sho Ichikawa;  Yohei Ito;  Kenko Uchida 

 

Optimal Blood Glucose Regulation Using Single Network Adaptive Critics ............................................................................................ 89
Shaikh Faruque Ali;  Radhakant Padhi 

 
AUTOMOTIVE APPLICATIONS 
 
Individual Cylinder IMEP Estimation Based on Two-Dimensional Graphical Signature Using Crankshaft Angular 
Velocity Measurements .................................................................................................................................................................................... 95

Bilal Youssef;  Gilles Corde 
 

Modeling and Identification of Vertical Dynamics of an Agricultural Machine.....................................................................................101
Cristiano Spelta;  Sergio M. Savaresi;  Fabio Previdi;  Francesco Galli;  Simone Tremolada 

 

Robust Non-Linear Control Applied to Internal Combustion Engine Air Path Using Particle Swarm Optimization ......................107
Guillermo Pita;  Vincent Talon;  Guillaume Sandou;  Emmanuel Godoy;  Didier Dumur 

 

Modeling of Electromagnetic Circuit of a Magnetorheological Fluid Clutch .........................................................................................113
Josko Deur;  Zvonko Herold;  Milan Kostelac 

 

Driver's Influence on the Performance of an Integrated Lane Departure Avoidance and Lane Keeping Assistance 
System ..............................................................................................................................................................................................................119

Nicoleta Minoiu Enache;  Yazid Sebsadji;  Said Mammar;  Benoit Lusetti; Ssébastien Glaser 
 

Steering Control Based on a Two-Level Driver Model: Experimental Validation and Robustness Tests ...........................................125
lghani Menhour;  Daniel Lechner;  Ali Charara 

 



NONLINEAR SYSTEMS I 
 
From Local to Global Stabilizability of Aeroelastic Oscillations ..............................................................................................................131

Max Demenkov 
 

Tracking and Decoupling of Multivariable Nonlinear Systems ................................................................................................................136
Amir Nassirharand 

 

Frequency-Domain Criteria for Gradient-Like Behavior of Phase Control Systems with Vector Nonlinearities. .............................142
Vera Smirnova;  Alexander Shepeljavyi;  Aleksey Perkin 

 

H∞ Suboptimal Tracking Control with Integral Action and Load Estimation Applied on a Boost-Converter/DC-
Motor Combination........................................................................................................................................................................................147

Bernd Schmidt; Johann Reger 
 

Sampled-Data Models for Nonlinear Systems with a Fractional-Order Hold ........................................................................................153
Mitsuaki Ishitobi; Masatoshi Nishi 

 

A General Approach to Sampled-Data Modeling and Digital Control of Vehicle Dynamics ................................................................159
Mario A. Jordan;  Jorge Luis Bustamante 

 
COMPLEX NETWORKS 
 
Robust Synchronization of Impulsively-Coupled Complex Dynamical Networks with Parametric Uncertainties and 
Delays ...............................................................................................................................................................................................................165

Meng Yang;  Yan-Wu Wang;  Hua O. Wang;  Yue-Hua Huang 
 

Applications of Possibilistic Reasoning to Intelligent System Monitoring: A Case Study .....................................................................171
Francisco Llaneras;  Antonio Sala;  Jesús Picó 

 

Delay-Dependent Stability of Discrete-Time Complex Networks with Mode-Dependent Uncertain Parameters and 
Time Delays .....................................................................................................................................................................................................177

Li-Lin Guo;  Yan-Wu Wang;  Hua O. Wang;  Yue-Hua Huang 
 

Global Properties of Kuramoto Bidirectionally Coupled Oscillators in a Ring Structure ....................................................................183
Eduardo Alberto Canale;  Pablo Monzon 

 

Gene Network Motifs as Dynamic Systems .................................................................................................................................................189
Alberto Delgado 

 

Model of Glycolytic Traveling Waves Control in 3D Spatial Reactor......................................................................................................194
Andrey Verisokin;  Daria Verveyko;  Eugene B. Postnikov;  Anastasia Lavrova 

 
INTELLIGENT CONTROL 
 
Synchronization Design of Complex Coupled Systems Using Fuzzy Approach......................................................................................199

Kuo-En Huang; Kuang-Yow Lian 
 

Real-Time Artistic Human Face Portrait by Humanoid Robot ................................................................................................................205
Chyi-Yeu Lin;  Thi Thoa Mac;  Li-Wen Chuang 

 

Fuzzy Rule Inference Based Human Activity Recognition ........................................................................................................................211
Jyh-Yeong Chang;  Jia-jye Shyu 

 

Intelligent Video Transmission Control for Mobile Cameras ...................................................................................................................216
Chien-Ting Kuo; I-Iming Chen; Feng-Li Lian 

 

Enthalpy-Based Automatic Temperature Control for Automobiles ........................................................................................................222
Chung-Lun Li;  Sheng-Luen Chung 

 

Genetic Adaptive Scheme Design for High Initial Gain Problems in a L2-Gain State Feedback Controller.......................................228
Yao-Chu Hsueh;Shun-Feng Su 

 
NETWORKS AND COMPLEX SYSTEMS 
 
Synchronization of a Class of Complex Dynamical Networks with Time-Varying Delay Couplings ...................................................234

Wei-Song Zhong;  Georgi M Dimirovski;  Jun Zhao 
 

Controlled Synchronization of Complex Dynamical Networks with Nonlinear Nodes and Couplings ................................................240
Tao Liu;  Georgi M Dimirovski;  Jun Zhao 

 

On the Graph of Trees ...................................................................................................................................................................................246
Chinwendu K Enyioha;  Danielle C. Tarraf;  Lun Li;  John C. Doyle 

 

A Control Method of Selfish Routing Based on Replicator Dynamics with Capitation Tax and Subsidy ...........................................249
Takafumi Kanazawa;  Takurou Misaka;  Toshimitsu Ushio;  Yasuhiko Fukumoto 

 

Logical Localization of Large Internet Events ............................................................................................................................................255
Kristin Glass;  Richard Colbaugh;  Max Planck 

 

Discrete-Event Implementation of Observer-Based Feedback Control of Manufacturing System ......................................................262
A.G.N. Kommer;  A. Yu. Pogromsky;  Boris Andrievsky;  J.E. Rooda 

 



ADVANCES IN ROBUST ADAPTIVE CONTROL DESIGN 
 
Performance Analysis and Tuning of Variable-Structure PID Controllers for Level Process..............................................................268

Igor Boiko;  Xi Sun;  Edgar Tamayo 
 

Optimal Risk-Sensitive Control for Bilinear Stochastic Systems..............................................................................................................274
Maria Aracelia Alcorta Garcia;  Michael V. Basin;  Sonia G. Anguiano 

 

LQ Optimal and Time-Varying Sliding Modes for Inventory Management Systems............................................................................279
Przemyslaw Ignaciuk;  Andrzej Bartoszewicz 

 

Sub-Optimal Risk-Sensitive Filtering for Third Degree Polynomial Stochastic Systems ......................................................................285
Maria Aracelia Alcorta Garcia;  Michael V. Basin;  Sonia G. Anguiano;  Juan Jose Maldonado 

 

Adaptive Sliding Mode Control of Uncertain Noholonomic Systems with Unknown Control Direction.............................................290
Antonella Ferrara;  Luisa Giacomini;  Claudio Vecchio 

 

Stabilization of Linear Time-Delay Systems by Three-Term Controllers ...............................................................................................296
Magdi S. Mahmoud 

 
LOW POWER ELECTRONIC 
 
Controlling Energy and Process Variability in System-On-Chips: Needs for Control Theory.............................................................302

Laurent Fesquet;  Hatem Zakaria 
 

Energy Optimization in a Network-On-Chip with Dynamically Reconfigurable Processing Nodes ....................................................308
Jose Nunez-Yanez; M. Hosseinabady; A. Nabina; I. Zaidi 

 

Fast Predictive Control of Micro Controller’s Energy-Performance Tradeoff ......................................................................................314
Sylvain Durand;  Nicolas Marchand 

 

Control and Stability Analysis for the Vdd-Hopping Mechanism ............................................................................................................320
Carolina Albea;  Carlos Canudas de Wit;  Francisco Gordillo 

 

Low-Power Control Techniques for Silicon and Organic Circuits with Array Structures ...................................................................326
Hiroshi Kawaguchi 

 
ENGINE AND VEHICLE CONTROL 
 
Experimental Evaluation of Predictive Combustion Phasing Control in an HCCI Engine Using Fast Thermal 
Management and VVA ..................................................................................................................................................................................334

Anders Widd;  Kent Ekholm;  Per Tunestål;  Rolf Johansson 
 

Robust Strategy for Intake Leakage Detection in Diesel Engines.............................................................................................................340
Riccardo Ceccarelli;  Philippe Moulin;  Carlos Canudas de Wit 

 

Low Pressure EGR Control for a Turbocharged Diesel HCCI Engine ...................................................................................................346
Bilal Youssef;  Guenael LE SOLLIEC;  Gilles Corde;  Olivier HAYAT;  Christophe JABEUR;  Pierre Olivier Calendini 

 

An LQR Torque Compensator for Driveline Oscillation Damping..........................................................................................................352
Peter Templin;  Bo S. Egardt 

 

Improving Pushbelt Continuously Variable Transmission Efficiency Via Extremum Seeking Control .............................................357
Stan van der Meulen;  Bram de Jager;  Erik van der Noll;  Frans Veldpaus;  Francis van der Sluis;  Maarten Steinbuch 

 

Control of Idle Engine Speed and Torque Reserve with Higher Order Sliding Modes .........................................................................363
Benedikt Alt;  Jan P. Blath;  Ferdinand Svaricek;  Matthias Schultalbers 

 
NONLINEAR SYSTEMS II 
 
A BTOF Observer Backstepping-Based Output Feedback Law for Nonlinear Systems .......................................................................370

Karla Kvaternik;  Alan Francis Lynch 
 

Higher-Order Corrections to the Pi Criterion for the Periodic Operation of Chemical Reactors........................................................376
Ioannis Dermitzakis;  Costas Kravaris 

 

Fault-Tolerant Control of Uncertain Nonlinear Systems with Nonlinearly Parameterized Fuzzy Systems........................................382
Ping Li;  Guang-hong Yang 

 

Reliable Nonlinear H∞ Filter Design for Continuous-Time Nonlinear Systems with Sector-Bounded Nonlinearities .......................388
Xiang-Gui Guo;  Guang-hong Yang 

 

Dynamic Pole Placement Based Control of Nonlinear Discrete Time Systems with Input Delay .........................................................394
Juri Belikov;  Eduard Petlenkov 

 

Stabilization of Position or Uniform Motion of Mechanical Systems Via Bounded Control and Without Velocity 
Measurements .................................................................................................................................................................................................400

Ilya V. Burkov 

 
COMPUTATIONAL METHODS 
 
On Random Generation of Stable Polynomials ..........................................................................................................................................406

Pavel Shcherbakov;  Fabrizio Dabbene 
 



A Randomized Algorithm for Finding Eigenvector of Stochastic Matrix with Application to PageRank Problem...........................412
Alexander V. Nazin;  Boris T. Polyak 

 

Recursive Construction of Optimal Smoothing Splines Generated by Linear Control Systems ..........................................................417
Hiroyuki Fujioka;  Hiroyuki Kano 

 

Linking Image Zones to Database by Using Inverse Voronoi Diagrams: A Novel Liz-Ivd Method .....................................................423
Kemal Yuksek;  Ahmet Cezayirli 

 

Multi-Objective Optimal Gating and Riser Design for Metal-Casting ....................................................................................................428
Jean Kor;  Xiang Chen;  Henry Hu 

 
FUZZY SYSTEMS AND CONTROL: STABILITY ANALYSIS AND DESIGN 
 
H-Infinity Filtering for Sampled-Data Fuzzy Systems............................................................................................................................... 434

Jun Yoneyama 
 

Guaranteed Cost Control of T-S Fuzzy Systems Using Piecewise Lyapunov Function Based Switching Fuzzy 
Controller ........................................................................................................................................................................................................440

Ying-Jen Chen;  Hiroshi Ohtake;  Wen-june Wang;  Kazuo Tanaka;  Hua O. Wang 
 

Some Remarks on Polynomial Fuzzy Control.............................................................................................................................................446
Antonio Sala;  Carlos Arino 

 

Fuzzy Model-Based Servo Control for Nonlinear Systems with Input Constraint.................................................................................452
Hiroshi Ohtake;  Kazuo Tanaka;  Hua O. Wang 

 

Magnetic Attitude Control Using Fuzzy Logic............................................................................................................................................456
Ali Heydari;  Seid H. Pourtakdoust;  Hamed Heydari 

 

Design of Fuzzy Logic Control of Permanent Magnet DC Motor Under Real Constraints and Disturbances ...................................461
Jasmin Velagic;  Amar Galijasevic 

 
COMPLEX AND CHAOTIC SYSTEMS 
 
One-Dimensional Discrete-Time Map for the Analysis of a Current Controlled Boost Converter ......................................................467

Sergio Constantino Yañez-Campos; Jesus Leyva-Ramos; Ma. Guadalupe Ortiz-Lopez; Ricardo Femat 
 

Predictive Analysis for Social Processes II: Predictability and Warning Analysis.................................................................................473
Richard Colbaugh;  Kristin Glass 

 

Extraction of Optimal Control Patterns in Industrial Batch Processes Based on Support Vector Machines .....................................481
Christian Kuehnert;  Thomas Bernard 

 

New Methods for Structural and Functional Analysis of Complex Processes.........................................................................................487
Miguel Castaño Arranz; Wolfgang Birk 

 

Hierarchical Control for Electromechanical Systems Based on Synergetic Control Theory ................................................................495
I. Kondratiev;R. Dougal;G. Veselov; A. kolesnikov 

 

Predictive Analysis for Social Processes I: Multi-Scale Hybrid System Modeling .................................................................................501
Richard Colbaugh;  Kristin Glass 

 
LYAPUNOV AND PASSIVITY METHODS FOR ROBUST ADAPTIVE CONTROL OF COMPLEX 
MECHANICAL SYSTEMS AND NETWORKS 
 
Stabilization and Passification of Uncertain Systems Via Static Output Feedback................................................................................507

Pavel Pakshin;  Dimitri Peaucelle 
 

Application of Passification Method to Controlled Synchronization of Tree Networks under Information 
Constraints ......................................................................................................................................................................................................513

Alexander Fradkov;  Boris Andrievsky 
 

A Strict Lyapunov Function for Fully-Actuated Mechanical Systems Controlled by IDA-PBC ..........................................................519
J. Á. Acosta; Elena V. Panteley; Romeo Ortega 

 

Robust Control Tools for Traffic Monitoring in TCP Networks ..............................................................................................................525
Yassine Ariba;  Frederic Gouaisbaut;  Sandy Rahme;  Yann Labit 

 

Decentralized Adaptive Synchronization in Nonlinear Dynamical Networks with Nonidentical Nodes .............................................531
Alexander Fradkov;  Ibragim Junussov;  Romeo Ortega 

 

Robust Stabilization Via Hit-And-Run Techniques ...................................................................................................................................537
Boris T. Polyak;  Elena Gryazina 

 
CONTROL APPLICATIONS I 
 
Pitch Angle Control of Wind Turbine Generator Using Less Conservative Robust Control................................................................542

Hitoshi Takaai;  Yuichi Chida;  Kimi Sakurai;  Takashi Isobe 
 

Bilateral Adaptative Control by State of Convergence in Teleoperation Systems..................................................................................548
Maria A. Artigas; Rafael Aracil; Manuel Ferre; Cecilia Garcia 

 



Control of Systems with Costs Related to Switching: Applications to Air-Condition Systems .............................................................554
Honglian Deng;  Lars Finn Sloth Larsen;  Jakob Stoustrup;  Henrik Rasmussen 

 

Modeling and Identification of a Resonance Fluid Actuator.....................................................................................................................560
Yannis Koveos;  Anthony Tzes 

 

Hybrid Coevolutionary Programming for Nash Equilibrium Search in Electricity Markets ...............................................................566
Reyhaneh Bakhtiari;  Ashkan Rahimi-Kian 

 

Decentralized Self-Tuning Pole Placement Controller for Load Frequency Control in KHOZESTAN Area ....................................571
Ehsan Hamedrahmat;  Alireza Yazdizadeh 

 
VEHICLE DYNAMICS 
 
Constrained Control of Vehicle Steering .....................................................................................................................................................576

Ilya V. Kolmanovsky;  Elmer G. Gilbert;  eric tseng 
 

Batch Reinforcement Learning for Semi-Active Suspension Control ......................................................................................................582
Simone Tognetti;  Sergio M. Savaresi;  Cristiano Spelta;  Marcello Restelli 

 

A Switching Traction Control Strategy Based on Tire Force Feedback ..................................................................................................588
Danijel Pavkovic;  Josko Deur;  Davor Hrovat;  Gilberto Burgio 

 

Estimation of Tire Static Curve Gradient and Related Model-Based Traction Control Application ..................................................594
Danijel Pavkovic;  Josko Deur;  Gilberto Burgio;  Davor Hrovat 

 

A Phenomenological Model for Torque Transmissibility During Dry Clutch Engagement..................................................................600
Rachid Amari;  Paolino Tona;  Mazen Alamir 

 

Path Dependent Receding Horizon Control Policies for Hybrid Electric Vehicles ................................................................................607
Georgia-Evangelia Katsargyri;  Ilya V. Kolmanovsky;  John Michelini;  Ming L. Kuang;  Anthony M. Phillips;  Michael Rinehart;  
Munther A. Dahleh 

 
OBSERVERS AND ESTIMATION 
 
A New Scheme on Robust Unknown Input Nonlinear Observer for PEM Fuel Cell Stack System .....................................................613

Mohamed Benallouch;  Rachid Outbib;  Mohamed Boutayeb;  Edouard Laroche 
 

Hybrid Adaptive Observers for Locally Lipschitz Systems with Application to Mechanical Oscillators............................................619
Denis Efimov;  Alexey Bobtsov;  Anton Pyrkin 

 

On the Estimation of Atmospheric Turbulence Statistical Characteristics .............................................................................................625
Alessandro Beghi;  Angelo Cenedese;  Andrea Masiero 

 

New Adaptive Observer Design for Uniformly Observable Nonlinear Systems .....................................................................................631
Salim Ibrir 

 

Fast Array Algorithms for H∞ Information Estimation of Rectangular Discrete-Time Descriptor Systems .....................................637
Marco Henrique Terra;  Joāo Yoshiyuki Ishihara;  Gildson Jesus 

 

An LMI-Based Adaptive Resilient Observer Design for a Class of Nonlinear Systems .........................................................................643
Mahdi Pourgholi; Vahid Johari Majd 

 
SENSOR NETWORKS AND AUTONOMOUS SYSTEMS 
 
Hamiltonian Quantized Gossip .....................................................................................................................................................................648

Mauro Franceschelli;  Alessandro Giua;  Carla Seatzu 
 

Towards Road Surface Monitoring: Experiments and Technical Challenges ........................................................................................655
Jens Eliasson;  Wolfgang Birk 

 

Rule-Based In-Network Processing in Wireless Sensor Networks............................................................................................................660
Ozgur Sanli;  Ibrahim Korpeoglu;  Adnan Yazici 

 

Optimal Data Encoding and Fusion in Sensor Networks ..........................................................................................................................666
Gleb Zherlitsyn;  Alexey S. Matveev 

 

An Application of Autonomic Concepts for Handset Network Test Control ..........................................................................................671
Clauirton Siebra; N. L. Lino Jr; F. Q. B. Silva; A. L. M. Santos 

 

On Preserving Connectivity of Autonomous Mobile Robots.....................................................................................................................677
Ahmet Cezayirli;  Feza Kerestecioglu 

 
NEURAL NETWORKS 
 
Model Predictive Control for Nonlinear Affine Systems Based on the Simplified Dual Neural Network ...........................................683

Yunpeng Pan;  Jun Wang 
 

A Comparison of ANFIS, MLP and SVM in Identification of Chemical Processes ...............................................................................689
M. Onder Efe 

 

Decentralized Control Design for Large-Scale Linear Systems in the Presence of Multi-Layer Nested Saturation ..........................695
Liang Lu;  Zongli Lin;  Alec Bateman 

 

Real-Time Decentralized Neural Backstepping Controller for a Robot Manipulator ...........................................................................701
Ramon Garcia;  Edgar N. Sanchez;  Victor Santibanez;  Miguel Llama;  Eduardo Jose Bayro-Corrochano 

 



PROCESS AND PREDICTIVE CONTROL 
 
Control Structure Selection for Optimal Disturbance Rejection ..............................................................................................................707

Le Chi Pham;  Sebastian Engell 
 

Inverse Model Approach to "Online" Performance Enhancement for Coal-Fired Power Plant .........................................................713
Sihem Tebbani; Mickael Midou; Luc Deprugney; Alexandre Girard; Gilles Duc 

 

Flatness-Based Control of a Continuous Furnace ......................................................................................................................................719
Franz Josef Winkler;  Inga Krause;  Boris Lohmann 

 

Fragility Analysis of PID Controllers...........................................................................................................................................................725
Victor M. Alfaro;  Ramon Vilanova;  Orlando Arrieta 

 

Evaluating Control Designs for Co-Ordinating Pump Rates and Choke Valve During Managed Pressure Drilling 
Operations .......................................................................................................................................................................................................731

Øyvind Breyholtz; Gerhard Nygaard; John-Morten Godhavn; Erlend H. Vefring 
 

Discrete Forward-Backward Fuzzy Predictive Control.............................................................................................................................739
Sergio Garcí-Nieto; Jose Vicente Salcedo; David Lauri; Miguel Martíinez 

 
LMIS AND LYAPUNOV METHODS 
 
LMI-Based Digital Redesign of Linear Time-Invariant Systems with State-Derivative Feedback ......................................................745

Rodrigo Cardim;  Marcelo C. M. Teixeira;  Flávio A. Faria;  Edvaldo Assuncao 
 

Optimal Control of Coal Fired Power Plants Using a LMI Formulation ................................................................................................750
Emile Simon;  Vincent Wertz 

 

H∞/LPV Observer for an Industrial Semi-Active Suspension ..................................................................................................................756
S. Aubouet; L. Dugard; O. Sename 

 

Challenges in the Stabilization of a Satellite Using Controlled Lagrangians I: Gravitation .................................................................764
Poorya Haghi;  Mohammad-Hassan Ghaffari-Saadat 

 

Challenges in the Stabilization of a Satellite Using Controlled Lagrangians II: Unbalance .................................................................770
Poorya Haghi;  Mohammad-Hassan Ghaffari-Saadat 

 

Robust LMI-Based Control of Wind Turbines with Parametric Uncertainties......................................................................................776
Christoffer Sloth;  Thomas Esbensen;  Michael Odgaard Kuch Niss;  Jakob Stoustrup;  Peter Fogh Odgaard 

 
CONTROL APPLICATIONS II 
 
Digital Repetitive Control Under Time-Varying Sampling Period: An LMI Stability Analysis...........................................................782

Germán A. Ramos; Josep M. Olm; Ramon Costa-Castelló 
 

Towards Automatic Control of Scanning Transmission Electron Microscopes .....................................................................................788
Arturo Tejada;  Saartje van der Hoeven;  Arnold J. den Dekker;  Paul M.J. Van den Hof 

 

An Efficient Load Balancing LQR Controller in Parallel Database Queries Under Random Perturbations .....................................794
Christos Yfoulis;  Anastasios Gounaris;  Norman W. Paton 

 

Control of Small Reverse Osmosis Desalination Plants with Feed Water Bypass ..................................................................................800
Adrian Gambier;  E. Badreddin 

 

Robust Control Using Disturbance Force Compensator and Time Waveform Replication for an Electrodynamic 
Shaker ..............................................................................................................................................................................................................806

Yasuhiro Uchiyama;  Masayuki Fujita 
 

Active Vibration Control of a Kitchen Hood Via Piezoelectric Patch ......................................................................................................812
Cristiano Spelta;  Fabio Previdi;  Sergio M. Savaresi;  Damiano Belloli;  Matteo Madaschi;  Enrico Silani;  Francesco Faginoli;  
D'Adamo Fabio 

 
TRANSPORTATION AND VEHICULAR SYSTEMS 
 
Distributed Route Choice Control in DCV-Based Baggage Handling Systems ......................................................................................818

Alina Tarau;  Bart De Schutter;  Hans Hellendoorn 
 

An Intelligent Multi-Agent Approach for Road Traffic Management Systems ......................................................................................825
Khaled Almejalli;  Keshav Dahal;  Alamgir Hossain 

 

On Dynamic Optimal Toll Design Problem with Traffic-Flow Dependent Tolls and Drivers' Joint Route and 
Departure Time Choices ................................................................................................................................................................................831

Katerina Stankova 
 

Decoupled Conflict-Resolution Procedures for Decentralized Air Traffic Control................................................................................837
Santosh Devasia;  Dhanakorn Iamratanakul;  Gano B. Chatterji;  George Meyer 

 

Modeling and Simulation of Crowd Egress Dynamics in a Discrete Event Environment .....................................................................843
Paolo Lino;  Guido Maione;  Bruno Maione 

 

Mathematical Modelling of Vehicle Flow on a Crossroads .......................................................................................................................849
Dmitry Zavalishchin;  Galina Timofeeva 

 



OPTIMIZATION 
 
Stabilization of Neoclassical Tearing Modes in Tokamak Fusion Plasmas Via Extremum Seeking ....................................................853

William Wehner;  Eugenio Schuster 
 

A Conjugate Gradient-Based BPTT-Like Optimal Control Algorithm...................................................................................................861
Josip Kasac;  Josko Deur;  Branko Novakovic;  Ilya V. Kolmanovsky 

 

Scheduling with Sequence Dependent Setup Times in Application to Magnetic Resonance Imaging Scans 
Processing ........................................................................................................................................................................................................867

E. N. Ivanov;  A. Yu. Pogromsky;  J.E. Rooda 
 

Scheduling with Dynamic Constraints in Application to Magnetic Resonance Imaging Scans Processing.........................................873
E. N. Ivanov;  A. Yu. Pogromsky;  J.E. Rooda 

 

Optimal Processes of Chaotic Uncertainty Correction ..............................................................................................................................878
Victor Gorelik;  Yuri Talagaev;  Andrey Tarakanov 

 

Model Reduction Approach for Digital PID Control Based on Generalized Holds................................................................................884
Carles Pedret;  Asier Ibeas;  Manuel de la Sen;  Ramon Vilanova 

 
COOPERATIVE CONTROL 
 
A New Consensus Algorithm for Multi-Agent Systems Via Dynamic Output Feedback Control ........................................................890

Guisheng Zhai;  Shohei Okuno;  Joe Imae;  Tomoaki Kobayashi 
 

Adaptive Cooperation in Robust Distributed Model Predictive Control.................................................................................................896
Paul Trodden;  Arthur Richards 

 

Multi-Robot Coverage to Locate Fixed and Moving Targets....................................................................................................................902
Jonathan Rogge;  Dirk Aeyels 

 

On the Varying Benefit of Communication Between Mobile Agents in a Decentralized Team ............................................................908
Yan Liao;  Ali Minai;  Marios M. Polycarpou 

 

A Novel Consensus Protocol Using Facility Location Algorithms ............................................................................................................914
Mohammad Reza Doostmohammadian;  Hassan Sayyaadi;  Miad Moarref 

 
ADAPTIVE AND ROBUST CONTROL 
 
Prescribed Performance Adaptive Control for Robot Force/Position Tracking.....................................................................................920

Charalampos Bechlioulis;  Zoe Doulgeri;  George A. Rovithakis 
 

A Stable Neural Network-Based Controller for Class of Nonlinear Systems ..........................................................................................926
P. Yadmellat;  Ehsan Samiei;  H.A. Talebi 

 

Modified High-Order Adaptive Algorithm for Decentralized Control of Multivariable Structurally Uncertain 
Plants with State Delay ..................................................................................................................................................................................932

Elizaveta Parsheva 
 

Robust Controller Design Based on Reflection Vectors .............................................................................................................................938
Stefan Kozak;  Jan Ciganek 

 

Stability Analysis and Design of Uniform Ultimate Boundedness Control for a Class of Nonlinear Switched 
Systems.............................................................................................................................................................................................................944

Alexander Aleksandrov;  Yangzhou Chen;  Alexey Platonov;  Liguo Zhang 

 
ROBUST CONTROL DESIGN 
 
Control-Oriented Errors Quantification Under Measurement Disturbance ..........................................................................................950

Victor Sokolov 
 

GIMC Structure Based Anti-Windup Control Considering L2 Performance .........................................................................................956
Yusuke Nakashima;  Toru Namerikawa 

 

Parametrization Based Synthesis of Static Feedback Stabilizing Controllers for Uncertain Discrete Linear 
Repetitive Processes........................................................................................................................................................................................962

Pavel Pakshin;  Krzysztof Galkowski;  Bartlomiej Sulikowski;  Eric Rogers 
 

Robust Low-Order Controller Synthesis for Model Matching of Interval Plants and Its Application to Servo 
Motor Control .................................................................................................................................................................................................968

Yi-Wei Tu;  Ming-Tzu Ho 
 

Design of Robust and Chattering-Free Rational Controllers ....................................................................................................................974
Salim Ibrir 

 

Robust Optimal Controller Design for a Non-Minimum Phase Boiler System with a Saturable Actuator.........................................980
Hassan Zargarzadeh;  Mohammad Reza Jahed Motlagh 

 
 
 



LINEAR SYSTEMS 
 
Constrained Stabilization of Dynamic Systems Described by Vector Differential Equations...............................................................986

Bahram Shafai;  Rasoul Ghadami;  Burak Yilmaz 
 

Control with Guaranteed Performance in Time-Delayed Sampled-Data Systems .................................................................................992
Vladislav Rybinskii;  Konstantin Polyakov;  Efim N. Rosenwasser;  Bernhard P. Lampe;  Alexsandr Shilovskiy 

 

On Linear Infinite--Dimensional Feedback Systems..................................................................................................................................997
Al Cheremensky 

 

NORT: A Non-Oscillatory Robust Tuning Approach for 2-DoF PI Controllers ..................................................................................1003
Victor M. Alfaro;  Ramon Vilanova;  Orlando Arrieta 

 

Robust Decoupling Control Design for Twin Rotor System Using Hadamard Weights ......................................................................1009
Qadeer Ahmed;  Aamer Iqbal Bhatti;  Sohail Iqbal 

 

Actuator Outage Fault Detection for Linear Uncertain Servo Systems with Nonzero Bounded Reference Input ...........................1015
Heng Wang;  He-Hua Ju;  Yu-Long Wang;  Liguo Zhang 

 
CONTROL APPLICATIONS III 
 
Criteria for Global Stability of Coupled Systems with Application to Robust Output Feedback Design for Active 
Surge Control ................................................................................................................................................................................................1021

Anton Shiriaev;  Rolf Johansson;  Anders Robertsson;  Leonid Freidovich 
 

Nonlinear Multi-Scale Statistical Identification Approach for Data Processing Enhancing and Quantitative Study .....................1027
Zhengmao Ye;  Habib Mohamadian 

 

Simplified Optimal Control in HVAC Systems.........................................................................................................................................1033
Mohammad Komareji;  Jakob Stoustrup;  Henrik Rasmussen;  Niels Bidstrup;  Finn Nielsen;  Peter Svendsen 

 

NN-ANARX Model Based Control of Nonlinear Discrete-Time Systems with Input Delay................................................................1039
Juri Belikov;  Eduard Petlenkov 

 

Nonlinear Optimal Control of an Overhead Travelling Crane ...............................................................................................................1045
Dominik Schindele;  Ingolf Menn;  Harald Aschemann 

 

Hybrid Input Shaping and PD-Type Fuzzy Logic Control Scheme of a Gantry Crane System .........................................................1051
Mohd Ashraf Ahmad;  Ahmad Nor Kasruddin Nasir;  Najidah Hambali;  Haszuraidah Ishak 

 
AEROSPACE APPLICATIONS 
 
Spacecraft Guidance and Robust Attitude Control with Precise Pointing the Flexible Antennas......................................................1057

Yevgeny Somov;  Sergey Butyrin;  Sergey Somov 
 

Zero-Gravity Emulation of Satellites in Present of Uncalibrated Sensors and Model Uncertainties .................................................1063
Mehrzad Namvar;  Mohamad Talebpour 

 

Extreme Value Theory for Engine Health Monitoring and Diagnosis ...................................................................................................1069
Estefan Ortiz;  Ashish Babbar;  Vassilis L. Syrmos 

 

Mission Design of a Tethered Robot Satellite "STARS" for Orbital Experiment................................................................................1075
Masahiro Nohmi 

 

Time Scale Separated Nonlinear Partial Integrated Guidance and Control of Interceptors in the Terminal Phase .......................1081
Radhakant Padhi;  Priya G Das;  Charu Chawla 

 
HYBRID AND SWITCHING SYSTEMS 
 
Finite Frequency H∞ Filtering for Uncertain Discrete-Time Switched Linear Systems.......................................................................1087

Da-wei Ding; Guang-Hong Yang 
 

A State-Space Approach for the Control of Dynamically Substructured Systems ...............................................................................1093
Jia-Ying Tu;  David P. Stoten;  Guang Li;  Rick A. Hyde 

 

Reorienting Linear Complementarity Systems Using Feedback ............................................................................................................1099
Priyadarshan Hari;  Harish Pillai 

 

Stabilizing Control for Linear Systems with Low Resolution Sensors ...................................................................................................1105
Masami Iwase;  Satoru Katohno;  Teruyoshi Sadahiro 

 

Robust H2 Filtering for Uncertain Continuous-Time Switched Linear Systems...................................................................................1110
Da-wei Ding; Guang-Hong Yang 

 
SLIDING MODE CONTROL 
 
Nonlinear Sliding Mode Control Design for an Air-Breathing Engine with State Estimation............................................................1116

Arnab Maity;  Radhakant Padhi 
 

Minimization of the Unmatched Disturbances in the Sliding Mode Control Systems Via Invariant Ellipsoid 
Method ...........................................................................................................................................................................................................1122

Andrey Polyakov;  Alexander S. Poznyak 
 



State Observation for Quasi-Linear Uncertain Systems by Nested High-Order Sliding Mode Observer .........................................1128
Jorge Angel Davila Montoya;  Leonid M. Fridman;  Alessandro Pisano;  Elio Usai 

 

Continuous Sliding Mode Control Design for a Class of MIMO Nonlinear Uncertain Systems: Theory and 
Experiment ....................................................................................................................................................................................................1134

Meysar Zeinali;  Leila Notash 
 

State Estimation for Integrated Longitudinal and Lateral Car Following Control .............................................................................1140
Ahmed Chaibet;  Moussa Boukhnifer;  Cherif Larouci 

 
ROBOTICS AND VISION 
 
Multi-Robot Sensor-Based Coverage Path Planning Using Capacitated Arc Routing Approach ......................................................1146

Osman Parlaktuna;  Aydin Sipahioglu;  Gokhan Kirlik;  Ahmet Yazici 
 

Extending Functionality of RF Ultrasound Positioning System with Dead-Reckoning to Accurately Determine 
Mobile Robot’s Orientation.........................................................................................................................................................................1152

Andreja Kitanov;  Ivan Petrovic;  Vedran Tubin 
 

Model-Based Fuzzy Control Application to a Self-Balancing Two-Wheeled Inverted Pendulum......................................................1158
Wen-june Wang;  Cheng-Hao Huang 

 

A Genetic Algorithm for Task Completion Time Minimization for Multi-Robot Sensor-Based Coverage.......................................1164
Metin Ozkan; Ahmet Yazici; Muzaffer Kapanoglu; Osman Parlaktuna 

 

NN Approaches on Fuzzy Sliding Mode Controller Design for Robot Trajectory Tracking ..............................................................1170
Ayca Gokhan Ak;  Galip Cansever 

 

Robust Visual Tracking Based on Selective Attention Shift....................................................................................................................1176
Hong Liu;  Ying Shi 

 
TIME-DELAY SYSTEMS 
 
Velocity Control and Vibration Attenuation for a Cart-Pendulum System with Delayed Resonators ..............................................1180

Fotios Koumboulis; Nikolaos Kouvakas; P. N. Paraskevopoulos 
 

Optimal Tuning of Tokamak Plasma Equilibrium Controllers in the Presence of Time Delays ........................................................1188
Eugenio Schuster;  David Sondak;  Reza Arastoo;  Michael L. Walker;  D.A. Humphreys 

 

On the Morgan's Problem for Neutral Time Delay Systems Via Dynamic Controllers with Application to a Test 
Case Central Heating System ......................................................................................................................................................................1195

Fotios Koumboulis; Nikolaos Kouvakas; P. N. Paraskevopoulos 
 

General Smith Predictors from an Observer-Controller Perspective ....................................................................................................1203
Salva Alcantara; Carles Pedret; Asier Ibeas; Ramon Vilanova 

 

Robust PI Observer Design for Linear Time-Delay Systems ..................................................................................................................1209
Bahram Shafai;  Rifat Sipahi;  Hanai Sadaka 

 

On the Uniqueness Problem of Lyapunov Matrices: A System with Distributed Delay ......................................................................1214
Mikhail Chashnikov 

 
LEGO BASED CONTROL EDUCATION AND PROTOTYPING IN ROBOTICS, MECHATRONICS 
AND EMBEDDED SYSTEMS 
 
Adaptive Stabilization of Reaction Wheel Pendulum on Moving LEGO Platform ..............................................................................1218

Alexey Bobtsov;  Anton Pyrkin;  Sergey Kolyubin 
 

Platform for the Development of Mechatronic Practical Works Based on LEGO Mindstorms NXT Robots ..................................1224
A. Valera;  Marina Valles;  Pedro Albertos;  Adel Fernandez 

 

A LEGO Mindstorms Experimental Setup for Multi-Agent Systems ....................................................................................................1230
Daniele Benedettelli;  Marco Casini;  Andrea Garulli;  Antonio Giannitrapani;  Antonio Vicino 

 

Cyber-Physical Laboratory Based on LEGO Mindstorms NXT - First Steps ......................................................................................1236
Sergey Filippov;  Alexander Fradkov 

 

Realistic Simulation of a Lego Mindstorms NXT Based Robot ..............................................................................................................1242
José Gonçalves; José Lima; Paulo Malheiros; Paulo Costa 

 

Inter-University Project Based on LEGO NXT ........................................................................................................................................1248
Pilat Adam;  Andrew J. Kornecki;  Jean Marc Thiriet;  Wojciech Grega;  Ondrej Rysavy 

 
CONTROL APPLICATIONS IV 
 
Optimization of Biological Pest Control of Sugarcane Borer..................................................................................................................1254

Marat Rafikov;  Tatiane Angelelli 
 

Improving the Operational Conditions for the Sucker-Rod Pumping System......................................................................................1259
Bernardo Ordonez;  Andrés Codas;  Ubirajara F. Moreno 

 

Stochastic Optimal Control of Systems with Soft Constraints and Opportunities for Automotive Applications .............................1265
Ilya V. Kolmanovsky;  Dimitre P. Filev 

 



Automatic Tuning of PI Controller for Atomic Force Microscope Based on Relay with Hysteresis..................................................1271
Xianwei Zhou;  Xiaokun Dong;  Yudong Zhang;  Yongchun Fang 

 

Tensegrity Structures Motion Control Using Internal Mechanisms ......................................................................................................1276
Cornel Sultan 

 
MARINE AND AUTONOMOUS SYSTEMS 
 
A Multi-Body Approach for 6DOF Modeling of Biomimetic Autonomous Underwater Vehicles with Simulation 
and Experimental Results............................................................................................................................................................................1282

Prashanth Krishnamurthy;  Farshad Khorrami;  Josh de Leeuw;  Marianne Porter;  Ken Livingston;  John Long 
 

Digital Control Problems for Dynamically Positioned Ships...................................................................................................................1288
Hirotaka Kaji;  Hitoshi Katayama 

 

Controller Design of an Autonomous Bicycle with Both Steering and Balancer Controls ..................................................................1294
Lychek Keo; Masaki Yamakita 

 

Design of a Gust-Attenuation Controller for Landing Operations of Unmanned Autonomous Helicopters.....................................1300
Xilin Yang;  Hemanshu R. Pota;  Matthew Garratt 

 

On Linear and Nonlinear Tracking of the Wheeled Mobile Robot ........................................................................................................1306
Elvira Rafikova;  Paulo Roberto Kurka;  Fernando Lobo Pereira;  Marat Rafikov 

 

Control System for Reactor Vessel Inspection Manipulator ...................................................................................................................1312
Alan Mutka;  Ivica Draganjac;  Zdenko Kovacic;  Zeljko Postruzin;  Ranko Munk 

 
FAULT DETECTION AND ACCOMMODATION 
 
Automatic Sensor Assignment of a Supermarket Refrigeration System ...............................................................................................1319

Seyedmojtaba Tabatabaeipour;  Roozbeh Izadi-Zamanabadi;  Thomas Bak;  Anders P. Ravn 
 

Backlash Identification in Transmission Unit ...........................................................................................................................................1325
Shiva Sander Tavallaey;  Kari Ilmari Saarinen 

 

Fault Detection in Finite Frequency Domain for Linear Systems Under Feedback Control ..............................................................1332
Xiao-Jian Li;  Guang-Hong Yang 

 

Fault Parameter Estimation for Hybrid Systems Using Hybrid Bond Graph ......................................................................................1338
Chang Boon Low;  Danwei Wang;  Shai Arogeti;  Ming Luo 

 

Exact Reconstruction of Actuator Faults by Reduced-Order Sliding Mode Observer ........................................................................1344
Nicola Orani;  Alessandro Pisano;  Elio Usai 

 

Fault Tolerant Control of Piezoelectric Traveling Wave Ultrasonic Motor ..........................................................................................1350
Moussa Boukhnifer;  Ahmed Chaibet;  Cherif Larouci 

 
MODELING 
 
Modeling of a Pressure Reducing Valve Actuator for Automotive Applications..................................................................................1356

Andreea - Elena Balau;  Constantin - Florin Caruntu;  Daniel - Ionut Patrascu;  Corneliu Lazar;  Mihaela-Hanako Matcovschi;  
Octavian C. Pastravanu 

 

Modeling Mechanical Torque in Wind Turbines .....................................................................................................................................1362
Juvenal Villanueva;  Luis Alvarez-Icaza 

 

Transient Torsional Vibrations Control in the Geared Drive Trains of the Hot Rolling Mills...........................................................1368
Paul Krot 

 

A Gradient Based Recursive Identification of Mechanical Systems with Backlash-Like Hysteresis .................................................1374
Ruili Dong;  Yonghong Tan 

 

Practical Modeling and System Identification of R/C Servo Motors......................................................................................................1378
Takashi Wada;  Masato Ishikawa;  Ryohei Kitayoshi;  Ichiro Maruta;  Toshiharu Sugie 

 

Hybrid Modeling and Simulation of Plant/Controller Combinations ....................................................................................................1384
Ramon R.H. Schiffelers;  A. Yu. Pogromsky;  D.A. (Bert) Van Beek;  J.E. Rooda 

 
ESTIMATION AND OPTIMIZATION 
 
Feasibility of Random Basis Function Approximators for Modeling and Control...............................................................................1391

Ivan Tyukin;  Danil Prokhorov 
 

Model-Based Estimation of PEM Fuel-Cell Systems................................................................................................................................1397
Salim Ibrir;  Denver Cheddie 

 

Risk Estimator for Control in Intelligent Transportation System..........................................................................................................1403
Danil Prokhorov 

 

Transition from Particle Swarm Optimization to Individual Particle Optimization ...........................................................................1409
Seyyed Mohammad Amin Salehizadeh;  P. Yadmellat;  Mohammad Bagher Menhaj 

 

SPSA With a Fixed Gain for Intelligent Control in Tracking Applications ..........................................................................................1415
Oleg N. Granichin;  Lev Gurevich;  Alexander Vakhitov 

 



SENSORS AND FILTERING 
 
Nonlinear Measurement Update and Prediction: Prior Density Splitting Mixture Estimator ...........................................................1421

Andreas Rauh;  Kai Briechle;  Uwe D. Hanebeck 
 

Filtering for a Class of Nonlinear MIMO Uncertain Time-Delay Stochastic Systems .........................................................................1427
Hong-jun Ma;  Guang-Hong Yang 

 

Design and Modeling Problems of Resonance Piezoelectric Tactile Arrays..........................................................................................1433
Velimira Todorova;  Dimo Kolev 

 

State Feedback Control Synthesis for Networked Systems with Multiple Sensors and Actuators .....................................................1437
Yu-Long Wang;  Guang-Hong Yang 

 

Improved H∞ Filtering for Continuous Markov Jump Linear Systems .................................................................................................1443
Mouquan Shen; Guang-Hong Yang 

 
IDENTIFICATION METHODS 
 
Closed-Loop Direct Parametric Identification of Magnetohydrodynamic Normal Modes Spectra in EXTRAP-T2R 
Reversed-Field Pinch....................................................................................................................................................................................1449

Erik Olofsson;  Per Brunsell;  James Drake 
 

Identification of Linear Periodically Time-Varying Systems Using Periodic Sequences .....................................................................1455
Wutao Yin;  Aryan Saadat Mehr 

 

A PLS Approach to Identifying Predictive ARX Models ........................................................................................................................1460
David Lauri;  Jose Vicente Salcedo;  Sergio García-Nieto;  Miguel Martinez 

 

An Information Theoretic Approach to the Statistical Linearization of MIMO Stochastic Systems .................................................1466
Kirill Chernyshov 

 

The Ideal Representations, Rocks and Realities of Statistical Methods’ Identification .......................................................................1472
Vladimir Mikhailovich Troyanovskyi;  Olga Aleksandrovna Serdyuk 

 
POWER SYSTEMS 
 
Thermoelectric Generator Using Water Gas Heater Energy for Battery Charging ............................................................................1477

José Vieira;  Alexandre Mota 
 

Discrete Time Block Control of a Double Fed Induction Generator Using Sliding Modes .................................................................1483
Riemann Ruiz;  Edgar N. Sanchez;  Alexander G. Loukianov 

 

A Youla-Kucera Approach to Gain-Scheduling with Application to Wind Turbine Control .............................................................1489
Michael Odgaard Kuch Niss;  Thomas Esbensen;  Christoffer Sloth;  Jakob Stoustrup;  Peter Fogh Odgaard 

 

Energy Efficient Control of a Refrigeration Plant....................................................................................................................................1495
Henrik Rasmussen;  Lars Finn Sloth Larsen 

 

A Robust H∞ Load-Frequency Controller Design Using LMIs ..............................................................................................................1501
Rajeeb Dey;  Sandip Ghosh;  Goshaidas Ray 

 

Robust STATCOM Control for Fault Ride through Enhancement of Fixed Speed Wind Generators .............................................1505
Md. Jahangir Hossain;  Hemanshu R. Pota;  Valery Ugrinovskii;  Rodrigo A. Ramos 

 
APPLICATIONS OF SLIDING MODE CONTROL.  SESSION 1 
 
ITAE Optimal Sliding Mode Control of Cable Suspended Loads ..........................................................................................................1511

Aleksandra Nowacka-Leverton;  Andrzej Bartoszewicz 
 

Analysis of Precision and Design of Sliding Mode Observers .................................................................................................................1517
Igor Boiko 

 

Some Experiments on Chattering Suppression in Power Converters ....................................................................................................1523
Domingo Biel;  Enric Fossas 

 

Robust H2 Control for Uncertain Continuous-Time Switched Linear Systems ....................................................................................1529
Da-wei Ding; Guang-Hong Yang 

 

A Dynamic Obstacle Avoidance Strategy for a Mobile Robot Based on Sliding Mode Control .........................................................1535
Antonella Ferrara;  Matteo Rubagotti 

 

Multiphase Power Boost Converters with Sliding Mode .........................................................................................................................1541
Khalifa Al-Hosani;  Vadim I. Utkin 

 
MECHATRONIC AND MECHANICAL SYSTEMS 
 
Observer Design for Boom Cranes with Double-Pendulum Effect.........................................................................................................1545

Jörg Neupert; Tobias Heinze; Oliver Sawodny; Klaus Schneider 
 

Experimental Study of the D-OSKIL Mechanism for Controlling the Stick-Slip Oscillations in a Drilling 
Laboratory Testbed......................................................................................................................................................................................1551

Haochuan Lu;  Jonathan Dumon;  Carlos Canudas de Wit 
 



A Simple Approach for 2D Visual Servoing ..............................................................................................................................................1557
Marco A. Arteaga;  Maximiliano Bueno Lopez;  Arturo Espinosa Romero 

 

Behavior Analysis of Harmonically Forced Chain of Pendulums...........................................................................................................1563
Boris Andrievsky;  Alexander Fradkov 

 

High Precision Eddy Current Damped Electromagnetic Positioner with Flexure-Suspension...........................................................1568
Chih-Hsien Lin;  Shao-Kang Hung;  Shan-Tsung Lee;  Li-Chen Fu 

 

Nonlinear Robust Observer-Based Position Controller for the 3-DOF Parallel Kinematic Machine ................................................1574
Huijuan Zhang;  Margareta Stefanovic 

 
FUZZY CONTROL 
 
Extracting Fuzzy If-Then Rules Using a Neural Netwok Identifier with Application to Boiler-Turbine System.............................1580

Sajjad Pourmohammad;  Ali Akbar Afzalian 
 

A Novel Fuzzy-Logic Controller for an Artificial Heart ..........................................................................................................................1586
Sudan Basnet;  Niranjan Venkatraman 

 

Robust Reference Tracking Control Design for Nonlinear Distributed Parameter Systems: Fuzzy Approach ...............................1592
Yu-Te Chang;  Bor-Sen Chen 

 
HYBRID AND SWITCHED SYSTEMS 
 
Fault Diagnoser Design for Untimed Continuous Petri Nets...................................................................................................................1598

Carla Seatzu;  Cristian Mahulea;  Maria Paola Cabasino;  Manuel Silva 
 

Passive Synchronization of Complex Spatio-Temporal Switching Networks with Coupling Delays..................................................1605
Jing Yao;  Hua O. Wang;  Xuemin Jin 

 

A Verifiable Criterion for Consensus of K-H Model................................................................................................................................1610
Zhendong Sun 

 

Conceptual Framework of a Dynamic Resource Allocation Test Bed and its Practical Realization with ProModel .......................1613
Ireneus Rudolf Wior;  ZhengYI Zhao;  Ming Luo;  Jing Bing Zhang;  Shuzhi Sam Ge;  Hoong Chuin Lau 

 
SOFTWARE, COMPUTATIONAL METHODS 
 
Plant/Controller Design Integration for H2 Control by Symbolic-Numeric Hybrid Optimization Based on Sum of 
Roots Characterization ................................................................................................................................................................................1619

Masaaki Kanno;  Shinji Hara;  Hirokazu Anai 
 

A Generic Dynamic Programming Matlab Function ...............................................................................................................................1625
Olle Sundstroem;  Lino Guzzella 

 

On Setting-Up a Portable Low-Cost Real-Time Control System for Research and Teaching with Application to 
Bioprocess pH Control .................................................................................................................................................................................1631

Martin Joachim Wolf;  Ralph Staudt;  Adrian Gambier;  Winfried Storhas;  E. Badreddin 
 

Development and Evaluation of Operator Support System for Rotary Crane .....................................................................................1637
Ken' ichi Yano;  Kazuhiko Terashima 

 

A Robust Fault Tolerant Control Strategy for Aircraft Systems............................................................................................................1643
Afef Fekih 

 

Towards a Supervisory Control Policy for Time Critical Systems .........................................................................................................1649
Patrice Bonhomme 

 
LEARNING CONTROL 
 
Design of a Novel Central Pattern Generator and the Hebbian Motion Learning ...............................................................................1655

Akio Sera;  Masaki Yamakita 
 

Introducing a Training Methodology for Cellular Neural Networks with Application to Mechanical Vibration 
Problem..........................................................................................................................................................................................................1661

Mohamad Javad Aein;  H.A. Talebi 
 

Artificial Neural Network-Based Maximum Power Point Tracking Control for Variable Speed Wind Energy 
Conversion Systems......................................................................................................................................................................................1667

Jogendra Singh Thongam;  Pierre Bouchard;  Hassan Ezzaidi;  Mohand Ouhrouche 

 
NEW ESTIMATION AND FILTERING METHODS FOR NAVIGATION AND TRACKING 
 
Guaranteed Estimation in the Problems of Navigation Information Processing ..................................................................................1672

Oleg A. Stepanov;  Victor Tupysev;  Alexei Loparev;  Yuliya Litvinenko 
 

Fingerprint Kalman Filter in Indoor Positioning Applications ..............................................................................................................1678
Simo Sakari Ali-Löytty; Tommi Perälä; Ville Honkavirta; Robert Piche 

 



Fuzzy Adaptive Interacting Multiple Model Unscented Kalman Filter for Integrated Navigation ...................................................1684
Dah-Jing Jwo;  Chien-Hao Tseng 

 

Using Doppler Radar and MEMS Gyro to Augment DGPS for Land Vehicle Navigation .................................................................1690
Jussi Parviainen;  Manuel A. Vázquez López;  Olli Pekkalin;  Jani Hautamäki;  Jussi Collin;  Pavel Davidson 

 

Adaptive Filtering of Tracking Camera Data and Onboard Sensors for Small Helicopter Autopilot ...............................................1696
Andrey E. Barabanov;  Dmitry V. Romaev 

 

A Multi-Model Particle Filtering Algorithm for Indoor Tracking of Mobile Terminals Using RSS Data ........................................1702
Katrin Achutegui;  Luca Martino;  Javier Rodas;  Carlos J. Escudero;  Joaquín Míguez 

 
APPLICATIONS OF SLIDING MODE CONTROL.  SESSION 2 
 
Optimal Sliding Mode Controllers for Attitude Tracking of Spacecraft ...............................................................................................1708

Chutiphon Pukdeboon;  Alan S.I. Zinober 
 

Fault Detection and Reconstruction for a Three-Tank System Via High-Order Sliding-Mode Observer ........................................1714
Nicola Orani;  Alessandro Pisano;  Elio Usai 

 

Unknown Input Observation Via Sliding Modes : Application to Vehicle Contact Forces .................................................................1720
Hocine Imine;  Omar Khemoudj;  Mohamed Djemai 

 

Sliding Mode and Generalized PI Control of Vehicle Active Suspensions ............................................................................................1726
Esteban Chávez-Conde; Francisco Beltrán-Carbajal; A. Blanco-Ortega; H. Méndez-Azúa 

 

Robust Generalized PI Sliding Mode Control for the Induction Motor ................................................................................................1732
John Cortés-Romero; Alberto Luviano-Juárez; Hebertt Sira-Ramírez 

 
ROBOTIC SYSTEMS 
 
A New Method for Direct and Point-To-Point Robot Trajectory Planning in Narrow Spaces. ..........................................................1738

Amr Alsaeed Kandil;  E. Badreddin 
 

A Novel Stable Teleoperation with Haptic Feedback by Means of Impedance Adjustment Via Arbitrary Time 
Delay Environment for Rehabilitation.......................................................................................................................................................1744

Minh Duc Duong;  Kazuhiko Terashima;  Takanori Miyoshi 
 

Fault Diagnosis in Robot Manipulators in Presence of Modeling Uncertainty and Sensor Noise ......................................................1750
Mehrzad Namvar;  Saeed Mohseni 

 

A Multiple Monopedal Robots System for Universal Transportation ...................................................................................................1756
Hiroyuki Kobayashi;  Daichi Miyauchi;  Hiroshi Hashimoto 

 

Control and Navigation of Formations of Car-Like Robots on a Receding Horizon ...........................................................................1761
Martin Saska;  Juan Mejia;  Dusan M. Stipanovic;  Klaus Schilling 

 
STOCHASTIC AND UNCERTAIN SYSTEMS 
 
Algebraic Problems of Parametric Invariance: Analytical Potentialities of Trajectory Sensitivity Tools.........................................1767

Olga Slita;  Anatoliy Ushakov 
 

Stochastic Robust Controller Reduction by Anisotropic Balanced Truncation....................................................................................1772
Michael Tchaikovsky;  A.P. Kurdyukov 

 

Virtual Reliability Control of Precast Prestressed Concrete Elements Using Parameters Identification and 
Statistical Simulation....................................................................................................................................................................................1778

Drahomir Novak;  Zbynek Kersner;  David Lehky;  Jiri Dolezel 
 

An Approach to Reduce Complexity in Stability Analysis for Time-Varying Systems with Polytopic Uncertainties......................1782
Wei Wu;  Steven Liu 

 

A Note on the Expected Probability of Constraint Violation in Sampled Convex Programs ..............................................................1788
Giuseppe Calafiore 

 

The Theory of Spatial Guaranteed Estimation and the Calibration Problem for Accelerometers.....................................................1792
Alexey Derevyankin;  Alexander Matasov 

 
MODELING AND CONTROL 
 
Risk Prediction for Weed Infestation Using Classification Rules ...........................................................................................................1798

Glaucia Maria Bressan;  Vilma A. Oliveira;  Maurilio Boaventura 
 

Neural Model of Rate-Dependent Hysteresis in Piezoelectric Actuators Based on Expanded Input Space with Rate-
Dependent Hysteretic Operator ..................................................................................................................................................................1804

Yonghong Tan; Xinlain Zhang 
 

Real-Time Torque Control for a DC Motor Using Recurrent High Order Neural Networks ............................................................1809
Carlos Eduardo Castañeda;  Edgar N. Sanchez;  Alexander G. Loukianov;  Bernardino Castillo-Toledo 

 

Intelligent Fault Detection and Diagnostics System on Rule-Based Neural Network Approach ........................................................1815
Dmitry Arseniev;  Boris Lyubimov;  Vyacheslav Shkodyrev 

 



Model Reference Control of Nonlinear TITO Systems by Dynamic Output Feedback Linearization of Neural 
Network Based ANARX Models .................................................................................................................................................................1820

Juri Belikov;  Eduard Petlenkov 
 

Author Index 




