
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62993-173-9 

13th IFAC Symposium on Large 
Scale Complex Systems 2013 
 
Theory and Applications 
 

Shanghai, China 
7-10 July 2013 

 

 

Editor: 
 
Yugeng Xi 
 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2013) by Elsevier Limited 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
For permission requests, please contact the publisher, Elsevier Limited 
at the address below. 
  
Elsevier Limited 
The Boulevard, Langford Lane 
Kidlington OX5 1GB, United Kingdom  
 
Phone:  +44 (0)1865 844640 
Fax:      +44 (0)1865 843912 
 
Email: eurobkinfo@elsevier.com 
 
 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

Localizability and Distributed Localization of Sensor Networks Using Relative Position 
Measurements ........................................................................................................................................................................ 1

Yingfei Diao, Zhiyun Lin, Minyue Fu, Huanshui Zhang 
 

Cluster Synchronization in Networks of Partial-State Coupled Linear Systems Via Pinning Control 
Technique ............................................................................................................................................................................... 7

Jiahu Qin, Changbin Yu 
 

Distributed Leader-Following Swarm of Heterogeneous Multi-Agent Systems............................................................. 13
Haili Liang, Housheng Su, Xiaofan Wang, Michael Z. Q. Chen 

 

Distributed Output Regulation for Multi-Agent Systems in Output Feedback Form with Parametric-
Uncertain Leaders ............................................................................................................................................................... 19

Xinghu Wang, Yiguang Hong, Haibo Ji 
 

Experiments on Flocking of Multi-Robots in a Bounded Plane ....................................................................................... 25
Mingcan Fan, Haitao Zhang, Zhiyong Chen 

 

Decentralized Stabilization of Complex Systems with Delayed Feedback ...................................................................... 31
Lubomir Bakule, Manuel De La Sen, Martin Papik, Branislav Rehak 

 

Decentralized Robust Control of Systems Interconnected Over Networks .................................................................... 37
Altug Iftar 

 

Decentralized Parametric Stabilization of Quantized Interconnected Systems with Application to 
Coupled Inverted Pendulums ............................................................................................................................................. 43

Ning Chen, Guisheng Zhai, Yuqian Guo, Weihua Gui, Xiaoyu Shen 
 

Decentralized Mixed Delay-Dependent/Delay-Independent Stabilization of Interconnected Time-
Delay Systems....................................................................................................................................................................... 51

Sandip Ghosh, Sarit K. Das, Goshaidas Ray 
 

Decentralized State Feedback Consensus of Linear Multi-Agent Systems with Input Saturation ............................... 57
Bo Liu, Ning Chen, Guisheng Zhai, Weihua Gui 

 

A Necessary and Sufficient Condition for the Stabilization of Decentralized Time-Delay Systems by 
Time-Delay Controllers....................................................................................................................................................... 62

H. Ersin Erol, Altug Iftar 
 

Pulse-Based Magnitude-Varying Iterative Learning Control for Large-Scale Systems with Initial 
State Shifts............................................................................................................................................................................ 68

Xiaoe Ruan, Jianyong Zhao, Jianling Cui, Bai-Wu Wan 
 

Iterative Learning Based Control and Optimization for Large Scale Systems .............................................................. 74
Jian-Xin Xu, Shiping Yang 

 

Model Based Control and MFAC, Which Is Better in Simulation? ................................................................................ 82
Zhongsheng Hou, Yuanming Zhu 

 

Decentralized Model-Free Adaptive Control for Signalized Intersections Network...................................................... 88
Yongqiang Li, Zhongsheng Hou, Jiangen Hao 

 

Functional Units in Complex Networks: Beyond Cohesive Modules .............................................................................. 94
Qing-Ju Jiao, Xiao Fan Wang, Hong-Bin Shen 

 

Boundary Feedback Stabilization and Control of Star-Shaped Open Canal ............................................................... 100
Lihui Cen, Yugeng Xi, Dewei Li 

 

Robust Monitoring of Water Quality in Drinking Water Distribution System............................................................ 105
Krzysztof Arminski, Mietek Brdys 

 

Hybrid Modelling of Distributed Water Supply Networks ............................................................................................ 111
Dongming Liu, Jing Wu, Ning Li, Shaoyuan Li 

 

Two Time-Scale Hierarchical Control of Integrated Quantity and Quality in Drinking Water 
Distribution Systems.......................................................................................................................................................... 117

Mietek Brdys, Xinyuan Huang, Yi Lei 
 

Multiprocessor Implementation of Parallel Multiobjective Genetic Algorithm for Optimized 
Allocation of Chlorination Stations in Drinking Water Distribution System - A New Water Quality 
Model Approach ................................................................................................................................................................ 123

Grzegorz Ewald, Tomasz Zubowicz, Mietek Brdys 
 

Motion Planning for Multi-Robot Coordination............................................................................................................. 129
Ruizhi Chai, Jianbo Su 

 

TWGS: A Tree Decomposition Based Indoor Pursuit-Evasion Game for Robotic Networks..................................... 135
Shichao Mi, Shanying Zhu, Cailian Chen, Xinping Guan 

 



Position/Velocity Consensus in Formation Flying of Multiple Spacecraft .................................................................... 141
Hanlei Wang 

 

Hierarchical Consensus of Multi-Agent Systems Based on Community Decomposition............................................. 147
Man Tang, Xiaoli Li, Shuguang Zhao, Yuying Liu 

 

Experimental Verification of a Multi-Robot Distributed Control Algorithm with Containment and 
Croup Dispersion Behaviors: The Case of Dynamic Leaders ........................................................................................ 153

Hejin Zhang, Zhiyun Zhao, Ziyang Meng, Zongli Lin 
 

Static Output Feedback Controller Synthesis for a Class of Large Scale Systems Application to Power 
Systems ............................................................................................................................................................................... 159

Neila Bedioui, Mekki Ksouri 
 

Neighbourhood Optimization Enhanced Networked MPC with One-Step Delay Communication for 
Large-Scale Systems .......................................................................................................................................................... 166

Yan Zhang, Chunteng Bao, Cheng Xu 
 

Impulsive Formation Control Algorithms for Leader-Following Second-Order Nonlinear Multi-Agent 
Systems ............................................................................................................................................................................... 172

Wen Qin, Zhongxin Liu, Zengqiang Chen 
 

Observer Based Terminal Sliding Mode Control............................................................................................................ 178
Dongya Zhao, Shaoyuan Li, Quanmin Zhu, Ge Zhao 

 

The Stabilization of Coordinated Distributed Model Predictive Control ..................................................................... 182
Zheng Yi, Shaoyuan Li 

 

Evaluation and Comparison of Kalman-Filter-Based Distributed State Estimators for Large-Scale 
Systems ............................................................................................................................................................................... 188

Mario Giraldo, Felipe Valencia, Jairo Espinosa, Jose David Lopez 
 

Decomposition and Projection Methods for Distributed Robustness Analysis of Interconnected 
Uncertain Systems ............................................................................................................................................................. 194

Sina Khoshfetrat Pakazad, Martin S. Andersen, Anders Hansson, Anders Rantzer 
 

Softly Switched Robustly Feasible Model Predictive Control for Nonlinear Network Systems.................................. 200
Mietek Brdys, Vu Nam Tran 

 

Global Asymptotical Synchronization of Delayed Complex Dynamical Networks with Switching 
Topology ............................................................................................................................................................................. 206

Junguo Lu, Junyao Chen, Weidong Chen 
 

Stability Analysis for Uncertain Multiple-Delay System with Unknown Actuator Parameters ................................. 212
Yiwei Feng, Juzhi Zhang, Jian Luo 

 

Impact of the Network Structure on Transmission Dynamics in Complex Networks ................................................. 218
Chao Yuan, Yi Chai, Penghua Li, Yifei Yang 

 

Robust Non-Negative Matrix Projection Method for Process Monitoring with Incomplete Data.............................. 224
Xiangbao Li, Weidong Qu, Yupu Yang 

 

Simplified Design of H2-Suboptimal Reduced-Order Filters ......................................................................................... 230
Hans Aalto 

 

Large Scale Socio-Economic System Control under Limits of Global Growth ............................................................ 236
Vladimir Tsyganov 

 

Robust Disturbance Observer Based Control for Multi-Variable Systems .................................................................. 242
Zhe Yu, Jianbo Su 

 

Robust Resilient Controllers Synthesis for Uncertain Fractional Order Large-Scale Interconnected 
System in the Case of 1< α <2 ........................................................................................................................................... 248

Jianyu Lin 
 

Distributed Receding Horizon Control for Dynamically Coupled Large Scale Systems ............................................. 254
Peng Wang, Baocang Ding 

 

Robust Decentralized PI Controller Design Based on Subsystem Pole Placement....................................................... 260
Ivan Holic, Danica Rosinova, Vojtech Vesely 

 

A Unified Frequency Domain Method for Designing Robust Decentralized Controllers............................................ 266
Alena Kozakova, Vojtech Vesely 

 

Frame Synchronization of High-Speed Vision Sensors with Temporally Modulated Illumination in 
Highly Dynamic Scenes ..................................................................................................................................................... 272

Lei Hou 
 

Research Platform for Monitoring, Control and Security of Critical Infrastructure Systems ................................... 278
Grzegorz Ewald, Tomasz Zubowicz, Mietek Brdys 

 

Integrated Control in High-Speed Networks Using Constrained Model Predictive Control ...................................... 284
Sekela Margaret Mwandosya, Mietek Brdys 

 

Hybrid Approach to Networked Control System............................................................................................................ 290
Grzegorz Ewald, Mietek Brdys 

 



Performance Analysis for Remote State Estimation Via Measurement Combination................................................. 296
Lidong He, Xiaofan Wang 

 

Linear Model Predictive Control for Hammerstein System with Unknown Nonlinearities ........................................ 302
Haokun Wang, Jun Zhao, Zuhua Xu, Zhijiang Shao 

 

Criterion of the Relative Degree Applied to Design of Multivariable Systems............................................................. 307
Ryszard Gessing 

 

Multi-period Planning of Refinery Crude Oil Scheduling Problem with Fluctuating Demands ................................ 313
Qian Qian Duan, Gen-Ke Yang, Chang-Chun Pan 

 

Robust Fault Detection with Missing Data Via Sparse Decomposition ......................................................................... 321
Nan Li, Yupu Yang 

 

Hybrid-Data-Driven Fuzzy Recognition of Operator Cognitive State in Human-Machine Cooperative 
Control System................................................................................................................................................................... 327

Jianhua Zhang, Joerg Raisch 
 

Collaborative Filtering Recommendation Algorithm Based on Two Stages of Similarity Learning and 
Its Optimization ................................................................................................................................................................. 335

Jian Shen, Yan Wei, Yupu Yang 
 

Actively Learning from Mistakes in Class Imbalance Problems ................................................................................... 341
Chunjiang Fu, Weidong Qu, Yupu Yang 

 

Prediction of Hard Rock TBM Penetration Rate Using Least Square Support Vector Machine ............................... 347
Yang Ge, Jingcheng Wang, Kang Li 

 

Identifying Changes in Human Operator Mental Workload by Locally Linear Embedding and 
Support Vector Clustering Approaches........................................................................................................................... 353

Zhong Yin, Jianhua Zhang 
 

Adaptive Control of Continuous Time-Varying Bioprocesses Using Recursive Kernel Learning 
Controller with Polynomial Form .................................................................................................................................... 359

Yi Liu, Kun Chen 
 

An Incremental Approach to TS Fuzzy Modeling .......................................................................................................... 365
Rui Ji, Weidong Qu, Yupu Yang 

 

Artificial Neural Network Based Predictive Modeling of Operator Functional State ................................................. 371
Shaozeng Yang, Jianhua Zhang 

 

An Ontology-Based Emergency Domain Knowledge Model for HTN Planning .......................................................... 377
Dian Liu, Hong-Wei Wang, Kuang-Yu Liu, Jian Wang 

 

On Estimating Spatial Epidemic Parameters of a Simplified Metapopulation Model................................................. 383
Jian-Bo Wang, Lang Cao, Xiang Li 

 

An Improved Localization and Navigation Method for Intelligent Wheelchair in Narrow and 
Crowded Environments .................................................................................................................................................... 389

Jingchuan Wang, Weidong Chen, Wenlong Liao 
 

Parameters' Optimization of Resources in a Container Terminal ................................................................................ 395
Hongchang Zhang, Simon Collart-Dutilleul, Khaled Mesghouni 

 

Decentralized Gain-Scheduling Controller Design: Polytopic System Approach ........................................................ 401
Vojtech Vesely, Danica Rosinova, Adrian Ilka 

 

Robust H∞ Control for a Class of Distributed Parameter Switched Systems with Neumann Boundary 
Conditions .......................................................................................................................................................................... 407

Xueping Dong, Min Gan 
 

Application of Reinforcement Learning to Switched Control of Hybrid Systems ....................................................... 413
Jiajun Xia, Jianhua Zhang 

 

Hierarchical Distributed Control for Interconnected Systems ...................................................................................... 419
Martin Jilg, Olaf Stursberg 

 

Robust Parameter Estimation and Output Prediction for Reactive Carrier-Load Nonlinear Dynamic 
Networks............................................................................................................................................................................. 426

Mietek Brdys, Tomasz Zubowicz, Krzysztof Arminski 
 

Support Vector Regression Based 3-D Fuzzy Logic Controller Design for Spatially Distributed 
Systems ............................................................................................................................................................................... 432

Xianxia Zhang, Ye Jiang, Baili Su 
 

Hierarchical Control of Large Scale Systems: A Zone Control Approach ................................................................... 438
Alejandro Marquez, Jairo Espinosa, Pablo Deossa, Cesar Augusto Gomez Perez 

 

Gain-scheduling Distributed MPC for Polytopic Uncertain Systems subject to Actuator Saturation ....................... 444
Langwen Zhang, Jingcheng Wang, Kang Li 

 

A Modified Artificial Immune Algorithm for Fuzzy Resource-Constrained Project Scheduling 
Problem .............................................................................................................................................................................. 450

Hexia Meng, Bing Wang 
 



A Iterative Decomposition Procedure with Global Performance for Job Shop Scheduling Problems ....................... 456
Yan Zuo, Anke Xue 

 

A Rolling Horizon Procedure with Terminal Penalty for Large-Scale Single Machine Scheduling 
Problems............................................................................................................................................................................. 462

Yan Zuo, Anke Xue, Xiaoping Lai 
 

A Novel Cytokine-Network-Based Collaborative Stretching Control System on the High-Performance 
Fiber Production................................................................................................................................................................ 468

Tao Zhang, Yongsheng Ding, Kuangrong Hao, Lihong Ren 
 

A Heuristic Based on PSO for Irregular Cutting Stock Problem .................................................................................. 473
Yanxin Xu, Genke Yang, Changchun Pan 

 

Cyclic Cleaning Scheduling of Industrial Boiler Based on Steepest Descent Approximate Linear 
Programming ..................................................................................................................................................................... 478

Zhaoyang Yan, Xin Ma, Dong Gao, Beike Zhang, Pingping Liu 
 

Multi-Level Model-Based Control for Large Scale Urban Traffic Networks............................................................... 484
Taiyu Ling, Shu Lin, Yugeng Xi 

 

An Approach of Model Predictive Control for Urban Transportation Network ......................................................... 490
Huide Zhou, Rachid Bouyekhf, Abdellah El Moudni 

 

A Congestion Eliminating Control Method for Large-Scale Urban Traffic Networks................................................ 496
Zhao Zhou, Shu Lin, Dewei Li, Yugeng Xi 

 

Global and Local Path Planning of MicroIV for Traffic Flow Modeling and Simulation........................................... 502
Lindong Guo, Ming Yang, Zhengchen Lu, Bing Wang, Chunxiang Wang 

 

Head Puisuit Optimal Adaptive Sliding Mode Guidance Law....................................................................................... 508
Kefan Xiao, Bo Sun, Weidong Zhang, Yunze Cai 

 

Metaheuristic Approaches for Scheduling the Trieste-Fernetti Pickup and Delivery Service .................................... 514
George Georgoulas, Giorgio Iacobellis, Valentina Boschian, Fabrizio Simeoni, Srecko Maksimovic, Walter 
Geretto, Chrysostomos Stylios, Grigoris Piperagkas 

 

PHEV Charging Strategy with Asymmetric Information Based on Contract Design ................................................. 520
Wei Cao, Bo Yang, Cailian Chen, Xinping Guan 

 

A New Approach to Reconfigurable Load Frequency Control of Power Systems in Emergency 
Conditions .......................................................................................................................................................................... 526

Ali Moradi Amani, Nozhatalzaman Gaeini, Ahmad Afshar, Mohammad Bagher Menhaj 
 

An Random Control Policy for Electricity Devices in Residential Demand Based on Online Learning .................... 532
Jun Cao, Bo Yang, Cailian Chen, Xinping Guan 

 

Game Theory Based Distributed Model Predictive Control for a Hydro-Power Valley Control ............................... 538
Felipe Valencia, Julian Alberto Patino, Jose David Lopez, Jairo Espinosa 

 

Four-Quadrant Control of C-Dump Converter-Fed PMBDC Motor Drive System.................................................... 545
Maged Naguib F. Nashed 

 

Distributed Predictive Control for Energy Management of Multi-Microgrids Systems ............................................. 551
Jun Xu, Yuanyuan Zou, Yugang Niu 

 

Linear Multi-Controller Structure for Control of a Nonlinear MIMO Model of a Drill Ship .................................... 557
Stanislaw Banka, Pawel Dworak, Michal Brasel 

 

Time-Varying FOPDT Modeling and On-Line Parameter Identification .................................................................... 563
Zhenyu Yang, Zhen Sun 

 

Data Unfolding PCA Modelling and Monitoring of Multiphase Batch Processes........................................................ 569
Yan Chai, Hua Yang, Lifeng Zhao 

 

Identification of Nonlinear System Using Fuzzy Wiener Model through Self-Adaptive Differential 
Evolution Algorithm .......................................................................................................................................................... 575

Yinggan Tang, Zhonghui Li 
 

Evaporation System Modeling of the Utility Boiler Aiming at Real-time Estimation of the Heat Flux 
Into Water Walls ............................................................................................................................................................... 581

Tong Yu, Jingqi Yuan 
 

Author Index 




