UKACC International
Conference on Control 2010

(CONTROL 2010)

IET Seminar Digests 2010/004

Coventry, United Kingdom
7-10 September 2010

Volume 1 of 2

ISBN: 978-1-62748-119-9



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2010) by the Institution of Engineering and Technology
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.org

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

VOLUME 1

Control Engineering Challenges for Railway Trains of the Future...................cccoiiiiiiiii 1
R.M. Goodall

Hybrid Vehicles: The System and Control System Challenges..................cccooiiiiiiiiiiiiii e 11
M. Richardson

System Identification for the Errors-in-Variables Problem...................ccccoiiiiiii e 19
T. Soderstrom

From Submarines to Sunspots: Challenges in Ship Position Control ..................ccocooiiiiiii 33

R.l. Stephens

Modelling the Effects of Operating Conditions on Die Melt Temperature Homogeneity in Single

SCIEW EXTIUSION ........ooiiiiiiiiiii ettt e st e e et b e e e ettt e e e sabee e s teeeeaateeeeaabeee s teeeeasareeesbeeeaabeeeeasseeeesabaeestneeannes 42
C. Abeykoon, Kang Li, M. McAfee, P.J. Martin, Jing Deng, A.L. Kelly

A Method for Estimating the Motion of a Marine Remotely Operated Vehicle Using an Underwater

VESTOM SYSTEIM .....c.eeiiitiiii ettt ettt h e e s b bt e bt e b e e s e e b e e R b e S he e A e e ke e R b e Ahe e et eE £ et e eb e e b e e b e e m b e nb e e b e st e enbesneenes 48
H. Ahmad, J. Horgan, D. Toal, E. Omerdic, S. Nolan

A Unified Frame Work for Oil Producing Stations Using Petri Nets...............cccccoiiniiiiiiiin 53
E.M. Al-Hajri, J.A. Rossiter

Selecting the Initial Input for Iterative Learning Control: Algorithms with Experimental Verification.................... 61
M.A. Alsubaie, Zhonglun Cai, C.T. Freeman, E. Rogers, P.L. Lewin

Enhanced ISS Nominal MPC Based on Constraint Tightening for Constrained Linear Systems...................c.ccooeeee. 67
I. Alvarado, D. Limon, D. Munoz de la Pena, T. Alamo, E.F. Camacho

Practical Design of PID Controllers for TCP/AQM NEtWOIKS ...........cccoiiiriiiiiiiiiiieieieee et 73
T. Alvarez

Synthesis of Feedback Control Logic for Structured Discrete Event Systems Supervisor in Control

Peti INEES ...ttt bbbt h e e bt R b e bt R e e R e R £ e Rt R e e R e R £ R e e R e e bt oAb e e Rt e R e e R e e R b e bt e R e e bt e b e bt ereenbeenes 79
A.A. Ambartsumyan

Double-Pole in Closed-Loop Minimal Model of Insulin Kinetics ..............cccccoovviiiiiiiii i 85
P. Arundel, C. Allott, E. Watson

Parametrical Regulation of Economic Growth Based on Computable General Equilibrium Models ......................... 91
A.A. Ashimov, B.T. Sultanov, Z.M. Adilov, Y.V. Borovskiy, N.Yu. Borovskiy, A.A. Ashimov

Mechatronics and its Role in the Automotive Domain ... 97
F. Assadian

Simulation of NONINEAT SYSTEIMIS. ..........ccoiiiiiiiiiiiiiie bbbttt et s bt et e be et e s beebesbeenbesaee s 102
D.P. Atherton

Maximizing Volume of Stable Polytope of Reflection Vector Sets..............ccccooviiiiiiiiiiiiiii s 108
S. Avanessov, U. Nurges

Fault Diagnosis and Control Reconfiguration in Earth Satellite Model Engines...................c.ccocooiiiiniiiiiiccnes 114

P. Baldi, P. Castaldi, N. Mimmo, S. Simani
Investigating the Limits to Inertial Emulation with Large-Scale Wind Turbines with Direct-Drive

Permanent Magnet GENMETATOTS ..............cciiiiiiiiiiiiiieitestte it steest e st e stesteebesteeste bt e besheestesbeebesbeesaesbeenbesbeenbesbeebesneenbesbeens 120
D.D. Banham-Hall, C.A. Smith, G.A. Taylor, M.R. Irving

YOULA-Parametrized MIMO Controller Design for Stable Multivariable Processes ..............c.c.ccocoiniiiiniiiniins 126
C. Banyasz, L. Keviczky

The Input-Output Relationship Approach to Structural Identifiability Analysis...............cccocoiiiiiiiiiis 132
D.J. Bearup, N.D. Evans, M.J. Chappell

Realizability of Bilinear Input/Output Difference Equations: Corrections and Extensions ................cc.ccoceiiinnns 138
J. Belikov, P. Kotta, U. Kotta

A Skeletal Approach to Root Canal Centreline Detection from Dental Micro-Ct Records...............cccoovvveriiiennnnn. 144
B. Benyo, L. Szilagyi, C. Dob6-Nagy

Hot Strip Mill GAauge COMLIOL.............cviiiiiiiiiiiie ettt b et b et e st e bt bt bt b et ebeane s 150
T.S. Bilkhu

Implications and Limitations of Ideal Insulin Administration for People with Type 1 Diabetes....................ccoennne 156
D. Boiroux, D.A. Finan, J.B. Jorgensen, N.K. Poulsen, H. Madsen

Actuator Placement in the Multi-Link Inverted Pendulum ..............ccccooooiiiiiiiiiiiiiee e 162
C. Bowden, W. Holderbaum, V. Becerra

Network Programming Method ...t b ettt e e bbb be e b e sneenneereens 168

V.N. Burkov, I.V. Burkova



Nonlinear Model Predictive Control using Set Membership Approximated Models .................c.coooiiiiiiii, 173
M. Canale, L. Fagiano, M. Milanese, M.C. Signorile

Modelling of a Hyperfast Switching Peltier Cooling System Using a Variable Time Delay Model ............................ 179
C.L. Cham, A.H. Tan, K. Ramar

Hyperfast Switching Peltier Cooling System Benchmark ................cccccoooiiiiiii s 185
C.L. Cham, A.H. Tan, W.H. Tan

Robust LPV Estimator Approach to Friction Diagnosis...............ccccooiiiiiiiiiiiiii s 191

Lejun Chen, R.J. Patton, S. Klinkhieo
Generalised Fuzzy-Logic-Based Power Management Strategy for Various Hybrid Electric Vehicle

Powertrain ATChiteCtUIES. .............oooiiiii et e see e 197
Caizhen Cheng, A. McGordon, R.P. Jones, P.A. Jennings

Models of Reputation Dynamics in Expertise by Social Networks .............cccooiiiiiiiiiiiiiiiie e 203
A.G. Chkhartishvili, D.A. Gubanov, N.A. Korgin, D.A. Novikov

Experimental Verification of Accelerated Norm-Optimal Iterative Learning Control.....................cccovviviiiiininnns 211
Bing Chu, Zhonglun Cai, D.H. Owens, E. Rogers, C.T. Freeman, P.L. Lewin

Bond Graph Analysis of Power Flow in Series-Parallel Hybrid Electric Vehicle Transmissions.................c.cccoceoeee 217
M. Cipek, J. Deur, J. Petric

Evaluating Risk Related Factors of Bed Layout in a Critical Care Unit...................c.oooiis 224
D.M. Clarkson, O.C.L. Haas

Continuous-Time Feedforward Proportional-Integral-Plus Control..................cccoccooiiiiiiiiis 229
P. Cross, C.J. Taylor, G.A. Aggidis

A Comparison of Multivariable & Decentralized Control Strategies for Robust Humanoid Walking..................... 235

H. Dallali, G.A. Medrano-Cerda, M. Brown
Preliminary Results of a Novel Approach for Glucose Regulation Using an Actor-Critic Learning

BASEA COMLIOLLET ...ttt bbbttt b e e bt e Rt e et e h e e b e eh e e bt e b e e b e eh e e nee e b e e b e eheenbeebeenbesneenenrean 241
E. Daskalaki, L. Scarnato, P. Diem, S.G. Mougiakakou

Development of a High Redundancy Actuation Software Demonstrator ................ccoccoooveiiiiinc e 246
J. Davies, R.M. Goodall, R. Dixon, T. Steffen

The Development of Control Systems for BLOODHOUND SSC.........ccccoiiiiiimiiiiiiiinee e 252
J. Davis

Extremum Seeking Control Applied to a Model of the Hall-Heroult Aluminium Process..................cccooeiinininnns 253
P. de Lamberterie, B.l. Godoy, J.S. Welsh

Geometric Accuracy Evaluation of the New VERO Stereotactic Body Radiation Therapy System ....................... 259
T. Depuydt, O.C.L. Haas, D. Verellen, S. Erbel, M. De Ridder, G. Storme

Assessment of Ventricular-Arterial Coupling with a Model-Based Sensor ................c..ccoceviiiiiiiins 265
T. Desaive, B. Lambermont, A. Ghuysen, P. Kolh, P. Morimont, P.C. Dauby, C. Starfinger, C.E. Hann, G.M. Shaw,
J.G. Chase

Parameter Optimization of PID Class of Yaw Rate Controllers ...............ccocoviiiiiiiiiiiiiiiiicc e 271
J. Deur, F. Assadian, M. Hancock

Approaches to Energy Management of Hybrid Electric Vehicles: Experimental Comparison..................cccocoenne 277

C. Dextreit, I. Kolmanovsky
Evaluation of the Performances and Costs of a Spectrum of Dynamic Insulin Sensitivity Test

PIOTOCOIS .....c.eiieiiieie ettt ettt h etk e b e b et ekt e R b e e h e et e e E £ e A b e SR £ oAb e R e e b e e R e e R e b e e b bt e nteebe et Rt e nenre e 283
P.D. Docherty, J.G. Chase, T.F. Lotz, C.E. Hann, L. TeMorenga, K.A. McAuley, G.M. Shaw, J.E. Berkeley, J.I.
Mann

Integrated Approach to Reliable Leakage Diagnosis.............ccccooiiiiiiiiiiiiii e 289
R. Doraiswami, L. Cheded, H.M. Khalid

On Alternative Control Schemes for Real-Time Dynamic Substructuring Tests.................cccociiiiiiiiniiinineees 295
I. Elorza, D.P. Stoten

Improving the Quality of Biomedical Signal Tracking Using Prediction Algorithms ..................cccoooiiiiiiiiiiinns 301

F. Ernst, R. Bruder, A. Schlaefer, A. Schweikard
A Survey of Small Passenger Vehicle Hybrid Architectures Relating to Emissions Testing and Type

Approval Procedures for the European MarkKet ...............cocooiiiiiiiiiiiiii e 306
V.E. Ersanilli, K.J. Burnham

Estimation of Kinetic Rate Constants from Surface Plasmon Resonance Experiments.................c..cccociiiiiiinins 311
N.D. Evans, D. Lowe, D. Briggs, R. Higgins, A. Bentall, S. Ball, D. Mitchell, D. Zehnder, M.J. Chappell

Dynamic Control of Tension, Thickness and Flatness in Tandem Cold Mills .................cccoooiiiiiiiiiiiniicenee 317
C. Fryer

On the Optimal Design of Clinical Tests for the Identification of Type 1 Diabetes Models in the

Presence of Continuous Glucose Monitoring SYSteIMS ...........ccccoiviiiiiiiiiiii e 321

F. Galvanin, M. Barolo, F. Bezzo



Influence of Measurement Noises and Control Saturation on Steady State Exror .............c.coccoooiiiiniineenn 327

R.S. Gessing

Teaching Control Systems in Newcastle University at an MSc level................ccccooiiiiii 333
D. Giaouris, M. Armstrong

Methods of Improving the Fitting of Double Peak Phenomenon Data in Pharmacokinetics...................cccoiiininns 337

K.R. Godfrey, P.A. Arundel, W. Zhu, Z. Dong, R. Bryant
Adaptive Memoryless Controls for Estimating Uncertainty in Linear Uncertain Systems with Time-

VArYINEZ DEIAYS ... .ooeiiiiiiiiiii bbbttt bbb h e b e R b e R e R e R bR e e e Rt bbb e n e n et en 343
D.P. Goodall

Multi-Objective Evolutionary Optimisation of the Geometry of a Class of Controlled Wave Energy

[ 001) N5 T T T TSP PUT PR PRTPRTOPTPRPRO 349

K.J. Gunn, C.J. Lingwood, C.J. Taylor
Combined Patient Motion Compensation and Dose Rate Variation to Improve Radiotherapy

Treatment DOSIMEtIiC ACCUIACY ........cccooiiiiiiiiiiiiii e e r e 355
0O.C.L. Haas, D. Paluszczyszyn, G. Gillot, J.A. Mills

An Efficient Method to Estimate the Suboptimality of Affine Controllers.................cccooiiiiiiiiiiiiii s 361
M.J. Hadjiyiannis, P.J. Goulart, D. Kuhn

A Note on the Representation of Delay-Differential Equations as Time-Delay Feedback Systems ........................... 367
T. Hagiwara, M. Kobayashi

On Frequency-Domain Maximum Likelihood Identification of State-Space Time-Varying Systems....................... 373

S.M. Halat, J.I. Yuz, J.C. Aguero
Prediction Model for Testing Conflict Detection & Resolution Algorithms for Air Traffic

IMMAMAGEINENIT ........oouiiiieiiiiti ettt b e bt bbb e b s bt e e e b e e s b e e b £ e E e b e oAbt 4 h e et e 4R e oAb e e h £ oAb e e R e oAb e 4R b e AR e e b e e bt eh e e bt e b e e bt eheenenreen 379
S.N. Hasan, A. Rossiter

A Demonstration System for Dynamically Substructured Systems and Their Control.....................cc.ooooiins 385
T. Hatano, D.P. Stoten, Jia-Ying Tu

Quantization in Control Systems and Forward Error Analysis of Iterative Numerical Algorithms......................... 391
A. Hasan, E.C. Kerrigan, G.A. Constantinides

Describing the Immunosuppression and Apheresis for Transplant Patient Treatment....................cccocoviiiiinins 397
J.G. Hattersley, M.J. Chappell, D. Zehnder, R.M. Higgins, N.D. Evans

Rolling Mill Temperature COMLIOL................ccoiiiiiiiiiiie et e b e st eenr e nnearnea 403
G. Hearns

Fault Diagnosis Schemes for Atmospheric Re-entry Vehicles Actuators: Comparison of Two

APPTOACKES ...ttt bbbt h e e R oAb h £ AR e k£ oAb e AR £ e R e e R £ e AR e eR e e AR e Rt e Re e bt e be e beaRrennenreen 409
D. Henry, A. Falcoz, E. Bornschlegl

Medical Home Model and Management of Chronic Disease Using Electronic Medical Records......................coee. 415
A. Hideg

A Personal Experience of Using Computer Technology to Assist with the Treatment of Diabetes ............................ 417
M. Hill

Model Predictive Control of the Superheater Temperature Based on a Piecewise Affine Model.............................. 423
J. Hlava

Stochastic MPC with Imperfect State Information and Bounded Controls .................c..ccooiiiii 429
P. Hokayem, E. Cinquemani, D. Chatterjee, J. Lygeros

Discrete Model Predictive Control for DC Drive Using Orthonormal Basis Function..................cc.ccoooiiiiin, 435
K.S. Holkar, L.M. Waghmare

Chattering Free Fuzzy Sliding Mode Controllers for Robot Manipulators.................c.ccoooiiiiiiiiiis 441

S.M. Hoseini, A.J. Koshkouei, M. Farrokhi
In Silico Experiments of Human Eating Patterns: Making a Case for Behavior-informed Control of

TIDML ..o bR e R b e e bbb 447
C.S. Hughes, S.D. Patek, A. Taylor, R. Park, K. Laubscher, S. Pillutla, M. Breton, B.P. Kovatchev

Fault Detection and Diagnosis of a Plastic Film EXtrusion Process................cccociiiiiiiiiiiiiiiiie e 453
Sung-ho Hur, R. Katebi, A. Taylor

Multi Kalman Filtering Approach for Estimation of Wheel-Rail Contact Conditions..................cccocoiiiiiiiiiinins 459
I. Hussain, T.X. Mei

Using Simscape™ to Support System-Level Desi@n .............cccccoiiiiiiiiiiiiii 465
R.A. Hyde

Wireless Communication in Process Automation: A Survey of Opportunities, Requirements,

Concerns AN CRAIIENEES ..............ooiiiiiiiiiie ettt b e b e s bt e eeebe e b e shteneeeb e et e sheenbesseeabesneennenrean 471
W. Ikram, N.F. Thornhill

Space Robot Tracking Control Via Pulse-Width Modulation of Thrusters ................cccccooiiiiiiiinie 477

D.R. Isenberg, Y.P. Kakad, M.A. Mclain



A Method for Multiple Fault Isolation: Application to the Rendez-vous Phase of the Mars Sample
REtUITI IMIESSION. ...ttt e e e e s e e e et e et e e e s e e s e e e e e e e nneane 483
I. Issury, D. Henry, X. Olive

Maximal Admission of Joint Range of Motion for Kinematically Redundant Manipulators with Joint

LUIIMES 1. b 489
M. Ito, K. Kawatsu, M. Shibata

Robust Trajectory Following for Underactuated Robot FIngers...............cccocoooiiiiiiiiiiiiiiiec e 495
J. Jalani, G. Herrmann, C. Melhuish

Effector Failure Mitigation by Control Allocation for a UAV with Integrated Fluidic Control Devices................... 501

R. Jamil, A. Sawvaris, J.F. Whidborne
Necessary and Sufficient Conditions in Terms of Differential-Forms for Linearization of the State

Equations up to Input-Output INJECHIOMS ..........cocoiiiiiiiiiiiiiii sttt sb et sbe e nbe e 507
V. Kaparin, U. Kotta

A Design of Discrete-Time Multivariable Iterative Learning Control Systems with Interactor Matrix.................. 512
W. Kase, Y. Mutoh

A Tabu-Search Based Neuro-Fuzzy Inference System for Fault Diagnosis................ccccooviiiiiiiiis 518

H.M. Khalid, S.Z. Rizvi, R. Doraiswami, L. Cheded, A. Khoukhi
A New Stability Analysis and Time-delay Tolerance Estimation Approach for Output Feedback

INEtWOTKed CONLIOl SYSTEIMS ........ocuoiiiiiiiiiiiiiieii ettt b etk e b e bt e be e be e b e sb e e sbe sk e e besbeenbesbeebeaneenbesreen 524
A.F. Khalil, Jihong Wang

Design and Analysis of Non-Uniform Rate Digital Controllers ...............cccoiiiiiiiiiiiiiiiiii s 530
M.S. Khan, R.M. Goodall, R. Dixon

Control Design for Over-Actuated Systems Based on Reliability Indicators ................cccccooiiiiiiiiiis 536
A. Khelassi, D. Theilliol, P. Weber

Use of Generalised Pareto Models to Set On-Board Diagnostic Failure Thresholds ..., 542
P.J. King, K.J. Burnham

Application of Fourier Basis Design for Iterative Learning and Repetitive Control ..................c.ccocovniniiiiiinnnne 547
C. Kipscholl, U. Konigorski

Passivity Fuzzy Sliding Mode COontrollers ..............ooooiiiiiiiiiiiiii e 553
A.J. Kohoutek, K.J. Burnham

Explicit Use of Probabilistic Distributions in Linear Predictive Control....................cc.ccooiiiiiiiiiis 559
B. Kouvaritakis, M. Cannon, S.V. Rakovic, Qifeng Cheng

On the Centres and Scalings of Robust and Stochastic Tubes ..............cccoooiiiiiiiii e 565
B. Kouvaritakis, M. Cannon, R. Yadlin

Robust Control of Type 1 Diabetes Using p-SYNtResis ..............ccocoriiiiiiiiiiiii e 571
L. Kovacs, A. Gyorgy, B. Kulcsar, P. Szalay, B. Benyo, Z. Benyo

Investigating the Applicability of QALPV Modeling to ICU Models for Glycaemic Control...............cc..cccovvvinnnnnn. 577
L. Kovacs, A. Gyorgy, P. Szalay, B. Benyo, Z. Beny6, C.E. Hann, J.G. Chase

Filter Design for UDE-Based CONtrollers.................ccooviiiiiiiiiiieiiieie ittt 583

A. Kuperman, Q.-C. Zhong, R.K. Stobart

An Initial Study on Alleviating Wind Power Output Variability via Compressed Air Energy Storage
N (=) 11 LSOO USSP UR ST PRRPPTPRO 589
Kah Hin Kwong, Hao Sun, Jihong Wang

Optimal Design for Individual Model Identification based on Ambulatory Continuous Glucose

Monitoring in Patients wWith Type 1 DIabDetes .............cccoooiiiiiiiiiiiii et 595
A.J. Laguna, P. Rossetti, F.J. Ampudia-Blasco, J. Vehi, J. Bondia

Aircraft Route Re-planning for a Pop-Up Obstacle using a Direct Method..................ccoooviiiiiiis 601
Chi Kin Lai, J.F. Whidborne

Identification of a Discrete-Time Parametric Model of a Hyperfast Switching Peltier Cooling System..................... 607
T. Larkowski, K.J. Burnham

Further Input-to-State Stability Subtleties for Discrete-Time Systems ..............c.ccooiiiiiiii 613

M. Lazar, W.P.M.H. Heemels, A.R. Teel
Impact of Variation in Patient Response on Model-Based Control of Glycaemia in Critically Il

PAIEIIES ...ttt bR bR R R R R R e R R R R e bbbt bt n et et nbeane 619
AJ. Le Compte, C.G. Pretty, J. Lin, G.M. Shaw, A. Lynn, J.G. Chase

Transient Behavior Comparison of Fuel Cell Only and Fuel Cell Hybrid Powertrain ..................ccccccooniiiiiiinins 625
Chun-Yan Li, Guo-Ping Liu

Position Control of PM Linear Motors for Fault-Tolerant Actuation ...................cccooiiiiiiice 632

H. Li, T.X. Mei

Human-Like Walking with Straightened Knees, Toe-Off and Heel-Strike for the Humanoid Robot

TCUD ..o e 638
Zhibin Li, B. Vanderborght, N.G. Tsagarakis, D.G. Caldwell



Intensive Control Insulin-Nutrition-Glucose Model Validated in Critically Il Patients.....................ccoceiinnnninin. 644
J. Lin, N.N. Razak, C.G. Pretty, A. Le Compte, P. Docherty, J.D. Parente, G.M. Shaw, C.E. Hann, J.G. Chase

Modeled Insulin Sensitivity and Interstitial Insulin Action from a Pilot Study of Dynamic Insulin

SENSTLIVIEY TESES ... .ottt ettt et e sttt e e s ate et e e e ase e aeesnt e e s eeenseenseesnteenneeenseesnteenseenneeenseennnesnseenns 650
J. Lin, U. Jamaludin, P. Docherty, N.N. Razak, A. Le Compte, C.G. Pretty, C.E. Hann, G.M. Shaw, J.G. Chase

VOLUME 2
Model Predictive Control for Autonomous Helicopters with Computational Delay.................c..ccocooiiiniininnnnnen. 656
Cunjia Liu, Wen-Hua Chen, J. Andrews
Control and Energy Efficiency Analysis for a Pneumatic-Electrical System ...............ccccooiiiiiniiiniininncneeen 662

Xing Luo, Jihong Wang, Hao Sun

Integration of Architectural Modelling Using the SysML Within the Traditional Automotive CACSD

PIOCESS ... b e e e Rt a et e et ae et e e e e eeeene e 668
J. Marco, N.D. Vaughan

A Simple and Fast Technique to Evaluate the Possibility of Approximating a Nonlinear System by a

Nonlinear PISPO MOdel.............oocooiiiiiiiiiiiee ettt sttt ettt et sttt ea et e st eaeeaeene 674
A. Marconato, A. Van Mulders, R. Pintelon, Y. Rolain, J. Schoukens

Why Physical System Modeling Is Important to Industry: Bond Graph Models That Could Have

Prevented Some Costly MISEAKES.............cooiiiiiiiiiiiiiie ettt e e st e et e et e et e e saeeenseesseeenseeenseenneeeneeen 680
D. Margolis

Control of Automated Engine Stop/Start for Vehicles With an Automatic Transmission ..............c..ccccoceninininen. 686
D.J. McGeoch, P. Deutsch

Control of Load Transportation in Offshore Environments................ccccocooiiiiiiiiiiiiiieeeee e 692
P.R. McKenna, W.E. Leithead

Active Railway Suspension Controllers Using Electro-Mechanical Actuation Technology .........................c.o. 698
H.M. Yusof, R.M. Goodall, R. Dixon

Modelling and Simulation of the Locomotion of Humanoid Robots ..................coooiiiiiiiiiiiieeeceeee e 704
G.A. Medrano-Cerda, H. Dallali, M. Brown, N.G. Tsagarakis, D.G. Caldwell

Control of Wheel Motors for the Provision of Light Rail Traction and Steering...............c..cccccociviniiiinnnininncnenns 710
T.X. Mei, K.W. Qu, M. Whitley

The Application of Fuzzy-Neural Network on Control Strategy of Hybrid Vehicles ...............c..coocooiiininnnnnen. 716
Xia Meng, N. Langlois

Effect of Parametric Excitation on the Quasi-Linear Van Der Pol Oscillator...................ccccocoveiiiiiiiniieieeeieee 722
O. Mimila-Prost, J. Collado

Introducing Control Using Little Mathematics.................ccccocoiiiiiiiiiiiiiii e 728
R.J. Mitchell

A Mathematical Physiological Model of the Dynamics of Pulmonary Ventilation....................c.cocoooiininnnnnn. 734
M.L. Mogensen, L. Pilegaard Thomsen, D.S. Karbing, K.L. Steimle, Yichun Zhao, S.E. Rees, S. Andreassen

A Simplified Rotational Spring Model for Mitral Valve Dynamics.............ccccoccoviniiiiniiiniiniiiiniieececcneeeene 740

K.T. Moorhead, C.E. Hann, J.G. Chase, S. Paeme, P. Kolh, P.C. Dauby, T. Desaive
Force Tracking System Using a Semi-Active Valve Lag Damper for Vibration Reduction in

HIELICOPLETS. ..ottt ettt ettt e et e bt ea et e sht e et e e bt e e ab e e sat e eab e e s ae e e bt e eab e e baeemb e e st e eabeenbaesabeenaeeenbeenanenn 746
R.M. Morales, M.C. Turner, I. Postlethwaite

Ventriculo-Arterial Coupling: An Ideal Problem for Collaboration Between Clinicians and Engineers .................. 752
P. Morimont, T. Desaive, J.G. Chase, B. Lambermont

Advanced Automated Onboard Vehicle Diagnostics TeSting..............ccocooieviiiiiiniiiiiiceeee e 757

A. Mouzakitis, N. Muniyappa, R. Parker, S. Puthiyapurayil
Automated Fault Diagnostics Testing for Automotive Electronic Control Units Deploying Hardware-

INARE-LLOOP ...ttt h et h et bt et e h et e bt et bt et e bt et e eh b e teeh e e bt eh e e tesbe e beeheennesbeens 763
A. Mouzakitis, A. Nayak, S. Puthiyapurayil

The Fourier Series Interpolation Method for the Solution of the SDARE..................occoiiiiiiiiii, 769
S. Muhammad, J. van der Woude

Delivery of VMAT Modulated Arc Therapy to Moving TUMOULS .............coociiiiiiiiiniieieie et 775
S. Oddiraju, B. Sun, L. Papiez, O. Daescu, H. Li, D. Rangaraj

New Hybrid Structure for Adaptive Active Noise CONEIol ............cc.oocceiiiiiiiiiiiiiii e 781
H. Okumura, T. Ohno, H. Ohmori, A. Sano

Smart ROV a1is: CONtrol ArChIteCtUre. ..............cc.ooiiiiiiiiiie ettt e et e e e et e e eeaaeeeeaeaeaas 787

E. Omerdic, D. Toal, S. Nolan, H. Ahmad



Development of a Teaching Laboratory for Undergraduate Control Systems Teaching .................c..cooiiiins 793
0. Onel, K. Evans, P. Green, P. Kyabaggu, J. Medland, R. Smalley, B. Lennox, O. Marjanovic

A Novel Glucose Control Strategy for Intensive Care Unit Applications ...............c..ccooeiiiiiiiii 799
M. Ottavian, M. Barolo, H. Zisser, E. Dassau, D.E. Seborg

L, Gain Performance for a Class of Uncertain Nonlinear Systems Via Adaptive Robust Output

FE@dDACK CONEIOLIET'S .........c..oiiiiiiitiiiiiec ettt bbbt et h e b e s bt e et e he e b e eh b e nee e b e et e eheenbeebeebesneennenrean 805
H. Oya, K. Hagino

Synthesis of Dynamic Output Feedback Guaranteed Cost Controllers for a Class of Uncertain

INODIEAT SYSTEINIS ........ouiiiiiiiiiiitiit ettt bt bbbt h bt e b e e bt s b e b e e se e bt bt e b e bt b et e s e et e bt e bt e bbb eenenbeane 810
H. Oya, M. Takazato

Mathematical Model of the Mitral Valve and the Cardiovascular System Application for Studying

and Monitoring Valvular PatholOGIes ...............ccoooiiiiiiiiiiii e 816
S. Paeme, K. Moorhead, J.G. Chase, C.E. Hann, B. Lambermont, P. Kolh, M. Moonen, P. Lancellotti, P.C. Dauby,
T. Desaive

The Effect of Parameter Uncertainty on a Novel Insulin Bolus Calculator................ccocoooiiiiiiiiiininincccee 822
R. Palma, T.F. Edgar

A Fast and Accurate Diagnostic Test for Severe Sepsis Using Kernel Classifiers..................cccoooiiiininiiininnes 827
J.D. Parente, D. Lee, J. Lin, J.G. Chase, G.M. Shaw

An Approach to Adaptive Control in the Behavioural Framework.....................c.cco, 833
R. Pfaff, T. Larkowski, K.J. Burnham

A Decision-Theoretic Approach to Consistent Tight Glycemic Control in Critical Care Patients ............................ 839

J. Pielmeier, S.A. Boudreau, S. Andreassen
The Future of Glycaemic Control in Critically 11l Patients Requires a Close Collaboration Between

Bio-Engineers and CHIICIANS..............cocoiiiiiiiiiii s 845
J.-C. Preiser, T. Desaive, J.G. Chase

Design and Realization of Networked Control Experiments in a Web-based Laboratory.................ccccooeiiiiininnns 848
Yuliang Qiao, Guo-Ping Liu, Geng Zheng, Jinxiang Luo

Sliding Mode Observer based Control for a Continuous Fermentation Process..................c.cccoooiiiininiincies 854
A.F.N.A. Rahman, S.K. Spurgeon, X.G. Yan

Glargine As a Basal Insulin Supplement in Recovering Critically Ill Patients: An In Silico Study............cc.ccccevnen. 860
N.N. Razak, J. Lin, J.G. Chase, G.M. Shaw, C.G. Pretty, A. Le Compte, F.M. Suhaimi, U. Jamaludin

Validation of a Cardiovascular Model Identification Method in Porcine Trials..............cc.ccoooiiiiininincniiiee 866
J.A. Revie, C.E. Hann, D. Stevenson, J.G. Chase, T. Desaive, B. Lambermont, A. Ghuysen, P. Kolh, G.M. Shaw, S.
Heldmann

Fast Robotic Compensation of Spontaneous Head Motion During Transcranial Magnetic Stimulation

[T ) TP USSP RUTT PP TP USURORPRPN 872
L. Richter, L. Matth&us, A. Schlaefer, A. Schweikard

A Simulation Study of an Adaptive Inverse Controller for Closed-Loop Control in Type 1 Diabetes...................... 878
A. Rodriguez-Herrero, C. Pérez-Gandia, E.J. Gémez, M.E. Hernando

Non-Invasive Glucose Monitoring from Measured INPULS................occoeiiiiiiiiiiiiii s 884
D.K. Rollins, K. Kotz, C. Stiehl

Design of Attitude Control and Flight Path for a Launch Vehicle .................cccoooiiiiiiiii e 889
J. Romo, T. Alvarez

Facilitating Independent Learning of Control Basics..............cccooiiiiiiiiiiiii e 895
J.A. Rossiter

Using MATLAB for Teaching Control Design and ANalysis ..............cccociviiiriiiriiiiiieees e 901
J.A. Rossiter

Integrated Curriculum for Control and Systems Engineering ................cccoooviiiiiiiiiiiiii s 907

J.A. Rossiter, L. Gray
Detection of Multiple Sensor Faults Using Neural Networks-Demonstrated on an Unmanned Air

2 110 L8 17. N 74 T 7 1 - SR 913
I. Samy, I. Postlethwaite, D.-W. Gu, I.S. Fan
Robust Tube Based Model Predictive Control for Constrained Systems with Dead-Time ...................ccoceeiniinins 920

T.L.M. Santos, D. Limon, T. Alamo, J.E. Normey-Rico
Flexible Communication in Multi-Robotic Control System Using Head: Hybrid Event-Driven

Architecture 0N D-BuUs............cooiiiiiiii 926
M.O.F. Sarker, T.S. Dahl

High Quality Frequency Response Function Measurements Without User Interaction ...................cccocvvviiiniininns 932
J. Schoukens, R. Pintelon

Semi-Parametric Identification of Parallel Hammerstein SyStems ...............coccoocoiiiiiiiiiiiinic s 937

M. Schoukens, Y. Rolain, R. Pintelon, J. Schoukens



Nonlinear Unknown Input Observer Design for Nonlinear Systems ...............cccccooiiiiiiiiiiii s 943
T. Sedighi, A.J. Koshkouei, K.J. Burnham

A Warm-Start Interior-Point Method for Predictive Control..............c.ccccooiiiiiiiiiic i 949
A. Shahzad, E.C. Kerrigan, G.A. Constantinides
Longitudinal Vehicle Dynamics Using Simulink/Matlab ...............cccoooiiiiiiiii s 955

P. Shakouri, A. Ordys, M. Askari, D.S. Laila

A Clinician's View of Engineering and Technology in Intensive Care-Model-Based Therapeutics and

Patient OULCOMIES ..........ooiiiiiiii e e 961
G.M. Shaw, J.G. Chase, C.E. Hann

A Nonparametric Method for Mixed-Sensitivity Frobenius norm He Controller Design.................cccocociiiiininns 967
A.T. Shenton, S. Zhao
A Minimal Kernel for Implementing Dependable Real-Time Control Applications ...............cccoooviiinininiiicniiens 972

M. Short, I. French, M. Denai, Wenping Cao

Continuous Glucose Monitors and Tight Glycaemic Control in Intensive Care: An In-Silico Proof of

COMECEPT AMALYSES.......oviiiiiitiiie ittt bttt e b b et ekt e s b e s bt e b e e bt e b e eh e e b e b e oAb e eh b e b e e b b e bt ehe e nbeebe et nheenenbe e 978
M. Signal, C.G. Pretty, A. Le Compte, G.M. Shaw, J.G. Chase

Fault Tolerant Control for Non-Gaussian Stochastic Systems Using RBF Neural Networks

APProxXimation IMOMEL .............oooiuiiiiiiiiii ettt E etttk r et beare 984
Z. Skaf, A.H. Al-Bayati, H. Wang

Model Predictive Control for Energy and Leakage Management in Water Distribution Systems............................. 990
P. Skworcow, B. Ulanicki, H. AbdelMeguid, D. Paluszczyszyn

Experimental Verification of High Redundancy Actuation ...............ccocooiiiiiiiiiiiiiii e 996
T. Steffen, R. Dixon, J. Pearson, R.M. Goodall

Optimising Dynamically Positioned Vessel Power Systems Using Advanced Converter Control ............................ 1002
R.1. Stephens, J.F. Childs

Estimating the Driver Function of a Cardiovascular System Model.................ccccooiiiininiiii 1008
D.J. Stevenson, C.E. Hann, G.J. Chase, J. Revie, G.M. Shaw, T. Desaive, B. Lambermont, A. Ghuysen, P. Kolh, S.
Heldmann

Multivariable Ho Control for an Active Magnetic Bearing Flywheel System................cccooiiiininni, 1014
S.J.M. Steyn, P.A. van Vuuren, G. van Schoor

A Neural-Extended-Sequential-Filter-Based Model Reference Adaptive Control System.................ccocevvrviiennnnn. 1020
AR. Stubberud, S.C. Stubberud

A Signal Processing Method for Improving the Accuracy of MEMS GYroSCOPES ............ccccoeiieiiineeiieninieeneseenieenns 1025
P.A. Stubberud, A.R. Stubberud

Parameter Estimation Using a Novel Nonlinear Constrained Sequential State Estimator ..................c..cccocooeine 1031
S.C. Stubberud, K.A. Kramer, A.R. Stubberud

Validation of a Model-based Virtual Trials Method for Tight Glycaemic Control in Intensive Care...................... 1037
F. Suhaimi, J.G. Chase, A.J. Le Compte, J.-C. Preiser, J. Lin, G.M. Shaw

Parity Equation-Based Friction Compensation Applied to a Rolling Mill...................ccccoooiiiiiiinnee 1043
M. Sumislawska, K.J. Burnham, G. Hearns, T. Larkowski, P.J. Reeve

Application of Robust 2 Degree-of-Freedom Control to an Active Steering Wheel System (ASWS) ....................... 1049
Xiao-Dong Sun, P. Furmston, Xiaoming Shen

Model-Based PEEP Selection in Mechanically Ventilated Patients: First Clinical Trial Results ............................ 1055

A. Sundaresan, J.G. Chase, C.E. Hann, G.M. Shaw

Prediction of Cardiac Output Changes with Response to PEEP on Patients Under Mechanical
VEIHIATION ...t e bbbt E e e bt b et R bR bRt h e b r s 1063
A. Sundaresan, J.G. Chase, C.E. Hann, G.M. Shaw

Properties of Power Control Algorithms in Wireless Networks with Delays: A Positive Systems

APPTOACK ...t h et E e E Rt h R e bR £ e Rt R e e R R £ e Rt e R e e Rt e R e e Rt R e e b nRe e e e nReene e reenes 1070
F. Tadeo, A. Hmamed, A. Benzaouia, T. Alvarez

Nonlinear Control by Input-Output Pole Assignment: State Space Derivation...................cccocoviiiiiniicicnee 1076
C.J. Taylor, A. Chotai

Captain Toolbox Analysis of the Hyperfast Switching Peltier Cooling System Benchmark................cc.cccoovnnnnn. 1082
C.J. Taylor, P.C. Young

Optimization of Control Variables for Automated Transmission Engagement ....................ccccooeniniiniicnninnenn, 1088
B. Tepes, J. Deur, J. Kasac

Physical Modelling of a Door Locking Mechanism for a Vehicle Application .................cccocoooiiiiniiniiiicnneee 1094
S. Thanagasundram, G. Dhadyalla, R. McMurran, R.P. Jones, A. Mouzakitis

Modelling and Control of Fuel Cell Hybrid Electric Vehicle Systems ..............c.ccocoiiiiininiiniiiineeeec e 1100
K. Thanapalan, Guo-Ping Liu

PLC Program Synthesis on the Basis of Structured Discrete Event System .............cccccooviiiinin, 1106

T. Eugene



Design of State Observers for Discretely Controlled Continuous Systems ................ccoccoviiiiiiiiinini e 1113
Thanh-Ha Tran, S. Engell

Hardware-in-the-Loop Visual Display Validation Utilising Vision System ................ccccoooiiiiiiinine e 1119
G. Tsampardoukas, A. Mouzakitis

Trajectory Generation for Ankle Rehabilitation: A Biomechanical Model Based Approach...................cccoovvnnnen. 1124
Y.H. Tsoi, S.Q. Xie

Convergence Analysis of Reinforcement Learning Approaches to Humanoid Locomotion ...................cccoccovennnee. 1130

O. Tutsoy, M. Brown
PLC Implementation of a Predictive Controller Using Laguerre Functions and Multi-Parametric

LY LT3 (1) (LSO T TSSO P 1136
G. Valencia-Palomo, J.A. Rossiter

Model Construction and Control of Trapped VOrtices ..............cccooiiiiiiiiiiiiiiieeee et 1142
L. Verheijen, O.R. Tutty, I. Markovsky, E. Rogers

Multi-Agent PID and Fractional PID Control of the Three-Tank Benchmark System...............c.ccocoviiiiiinnnnn. 1148

G. Vinagre, D. Valerio, J. Sa da Costa
Unconstrained Moving Horizon Estimation and Simultaneous Model Predictive Control by Multi-

Parametric Pro@ramimmiig ............cccooiiiiiiiiiiiiie itttk e b bttt b e sb e et e bt e b e e bt et e ke e b e nre e e nneene s 1154
A. Voelker, K. Kouramas, E.N. Pistikopoulos

Design of PID Controllers for Improved Performance of Higher Order Systems .................cccoconiiiiiiiiniiininn, 1160
L.M. Waghmare, G.M. Malwatkar

Control of Batch End-Product Quality Using Partial Least Squares-Based Models ...................ccooiviiiinininnnnn, 1166
Jian Wan, O. Marjanovic, B. Lennox

Model Predictive Based Incremental Sheet Forming Toolpath Optimisation.................cccccooiiininiiii, 1172
Hao Wang, S.R. Duncan

Condition Monitoring of Rail Vehicle BOZIES ..............ccocoiiiiiiiiiiiii et 1178
C.P. Ward, R.M. Goodall, R. Dixon, G. Charles

Wheel-Rail Profile Condition MONItOTING ..............cccoiiiiiiiiiiiiii ettt eesae s 1184
C.P. Ward, R.M. Goodall, R. Dixon

Nonparametric Modelling of a Linear Time Varying System..............cccoiiiiiiiiiiiiiiii e 1190
W.D. Widanage, J. Lataire, J. Schoukens

Real Time Tyre Model Parameter Identification................coooiiiiiiiiiiii e 1196
R.A. Williams, M.V. Blundell, K.J. Burnham

A Greybox Approach to Modelling a Hyperfast Switching Peltier Cooling System .................ccocoooiiiiiiiiiinienee. 1200
H.K. Wong, K.R. Godfrey

Model-Based Condition Monitoring of AGR Nuclear Graphite Cores...............ccocooiiiiiiiiii e 1206
E. Yang, M.J. Grimble, G.M. West, S. Inzerillo, R. Katebi, S. McArthur

RFID Based Automatic Speed Limit Warning SYSteIm.............cccocoiiiiiiiiiiiii e 1212
Huanjia Yang, Shuang-Hua Yang

Autopilot Design of Bank-to-Turn Missiles Using State-Space Disturbance Observers..............c..cccocvvvinininnnnnne 1218

Jun Yang, Wen-Hua Chen, Shihua Li

Supervisory Discrete-Time LQG Control of Multi-Machine Power System with Communication
THME-DIEIAYS. ......c.eiiiiiieiiiiiti ettt h et b e b e e bt e bt ekt e s b e eh e e e e b e e R b e AR £ e e e e b e e R b e AR e e et e R e e b e e Re e s e e e b e eReenh e e b e e neenean 1224
Xuejiao Yang, O. Marjanovic, J.V. Milanovic

Estimating Insulin Sensitivity from Glucose Levels Only: Use of a Non-Linear Mixed Effects

Approach and Bayesian EStImMation ... s 1230
J.W.T. Yates, E.M. Watson

Continuous-Time Model Identification, Model Reduction and Emulation.....................c..ccooii i 1235
P.C. Young

Some Observations on Prediction Error Minimization ................c.ccoiiiiiiiiiiii e 1241
P.C. Young

Computer Simulation of Thermal Imaging SYStem.............cccoooiiiiiiiiiiiiii e 1247
R. Zaeim, M. Taheri

Temperature Model of Clean Room Manufacturing Area for Control Analysis...............cccooviiiiiiiiiii, 1251
I. Zajic, T. Larkowski, D. Hill, K.J. Burnham

Almost Optimal Sliding Mode Control for Linear Time Varying Systems..............c.ccccciviiiiiiiiininne 1257
M.R. Zarrabi, M.H. Farahi, A.J. Koshkouei, S. Effati, K. Burnham

Decoupled Torque-AFR Control by Frobenius Ho Feedback and a A Estimator ..................cococoooiniiiniiinnes 1263
S. Zhao, P.B. Dikinson, A.T. Shenton

Low-Cost Rapid Control Prototyping Paradi@m ..................cocooiiiiiiiiiiiiiic e 1269
Q.-C. Zhong, C. Matthews, P.-L. Nguyen, S. Clarke

Controlled Consensus of Multi-Agent Systems with Different Agent Dynamics..............ccocoooviiininiiniicnncie, 1274

Wei-Song Zhong, Guo-Ping Liu, D. Rees



9 DOF Railway Vehicle Modeling and Control for the Integrated Tilting Bolster with Active Lateral

SECONAATY SUSPEISION ...ttt ettt b b e bt et e b e e st e s b e e s s e eb e e s b e eb e e R e e Rt e Rbenb e e s e e bt emeenbeesseabeanrenbenbean 1280
Ronghui Zhou, A. Zolotas, R. Goodall

Control System and Condition Monitoring for a Subsea Gas Compressor Pilot ...................coccooiininineee 1286
K. Eriksson

West Delta Deep Marine - 10 Years and COUNTING .............cccooiriiiiiiiiiiiiiee e 1292
D.A. Smith

Structural Integrity Monitoring of Subsea Systems: Steel Catenary Riser Case Study .............c.ccoeniniiiininncnnns 1298

D. King, S. Ukani
Author Index





