2011 21st International
Conference on Systems
Engineering

(ICSEng 2011)

Las Vegas, Nevada, USA
16-18 August 2011

I E E E IEEE Catalog Number: CFP11369-PRT
. ISBN: 978-1-4577-1078-0



2011 21st International Conference
on Systems Engineering

ICSEng 2011
Table of Contents

PIEEACE. ..ottt ettt b et b et b st b sttt e te st b et e b ese b e st b e st et ensebe st ete s ete s e Xii
Conference COMMULEEES..................ocooiiiiieieeeeeee ettt ettt ete e ete et e e e ete et e eteeaeeneanenes xiii
REVIEWETS. ..ottt ettt ettt ettt ettt e s e et et e et et e et et et et et et et ess et ess et eas et eas et easetesseteasesssesssenis Xiv
SPOMSOIS. ..ottt ettt ettt e b et e s et e s et e s ea e s et esesess s et es e s eseseseae s esesene s sesese s s esesens s sesenesesenas XV

1 - AeroSpace Systems

Architectural Design of Distributed Control Systems for Aero Gas Turbine Engines
USING GENELIC AIZOTIERINIS ..e.veitititiiiriititetet ettt ettt et ettt sttt st sttt et ettt et eaeeneebe b nee 3

Duncan Bourne, Roger Dixon, and Alex Horne

Enhancing Commercially Available Flight Control Systems: An Economical Approach ..........ccccooeveviiiininncnnn. 8
Shing Chi Chan, Maria Luviano, Adrienne Lam, Chivey Wu, Khosrow Rad, and Helen Boussalis

Design of Prognostic and Health Management Structure for UAV SysStem ........ccccoevererinenenenenienieeeeeeeeeeneene 12
Xinwei Li and Wenjin Zhang

2 - General Control Systems

Weather Adaptive Renewable Energy Based Self Correctional Dynamic Power System
fOr 2020 and BEYONA .....oneieieieee ettt ettt et et e e st e ae e ae e st et e st enteeneenteeneenteeneenes 19
Fadhil T. Aula and Samuel C. Lee

On the Central Exponent of Discrete Time-varying LIiN€ar SYStEIMS ........cccecvievierrierieniierierieeiesieereseessesseesesseessesssenns 22
Adam Czornik and Aleksander Nawrat

Model-based Fault Detection and Isolation Using Neural Networks: An Industrial Gas
TUIDINE CASE STUAY ...viiiiiiiiieiieiietete ettt ettt ettt et e s te e b e et e e s b e eteesbeeseesseessesseeseesseesaesaeessesseessasssessesseensanssensenseanns 26
Hasan Abbasi Nozari, Hamed Dehghan Banadaki, Mehdi Aliyari Shoorehdeli, and Silvio Simani

Parametrical Regulation of Economic Growth Based on the Lucas Endogenous Model

WIth HUMAN CAPILAL ....eoviiiiiiiciiciiceeeee ettt sttt e e e te e s e e st esbeeseesbeeseeseesaesaeessesseessasssessesseessanssessenseenns 32
Abdykappar A. Ashimov, Bahyt T. Sultanov, Zheksenbek M. Adilov, Yuriy V. Borovskiy,
and Aliya S. Azhibekova

Tuning Functions Based Adaptive Synchrony in Inferior Olive NEUIONS ........ccccceecveriieeiereerienireieneeieseeieeseese e 37
Keum W. Lee, Srujan Kumar Chalike, and Sahjendra N. Singh

Control Design for a Pneumatically Actuated Parallel Link Manipulator ............cooccorieiiniiiinieenee e 43
K.S. Grewal, R. Dixon, and J. Pearson



An Application of Adaptive Control in the Behavioural Framework ...........cccccoeeiiiiiieiieniiiiice e 49
Raphael Pfaff; Tomasz Larkowski, and Keith Burnham

Control Optimisation of a Domestic Heating SYSEIM ..........cceecuiiieiiirieriieieieeeeie ettt seeseenseseeenes 55
P. Kret, K.J. Burnham, T. Larkowski, and L. Koszalka

Modelling of an Air Handling Unit: A Hammerstein-bilinear Model Identification
AADPDTOACK .ttt h bbbt bttt a et a e h e bt bbbt bt et h e bttt et et eateaeebeebe b 59
L. Zajic, T. Larkowski, M. Sumislawska, K.J. Burnham, and D. Hill

Fault Diagnostics of Rotating MaChiNeIY .......cc.cooieiiiiiiiiieiee ettt sttt st 64
Z. Mahmood and N.S. Khattak

3 - Power Systems

Has Deregulation Worked in the Electricity Industry? The Need for Governmental

CONIOL PAPET ..ttt ettt et e et e st e et e sttt e baeeabeesteeaaseesseessseeseaesseessseasseenseeansaenseesnseeassesnseesssesnseenseeans 73
Chaim Elata
Interpretation of Resistivity Sounding Data for Multi-Layer Vertical Earth Model .........c.ccoccoeneniiiiiniiiiinncnene, 77

F.H. Slaoui, S. Georges, and F. Erchiqui

Case Study of Hybrid Wind-Solar Power Systems for Street Lighting ...........ccccooiiiiniiiiniiiiiiceeeee 82
S. Georges and F.H. Slaoui

Modeling of Random Shading Effects in SOlar CellS ...........ccoeoiiieiiiiieiieieieeeet e 86

Priyanka Singh, Mohammed Niamat, and Srinivasa Vemuru

QSSSEPS - A MATLAB-Based Quasi-Stationary State Simulator for Electrical Power

L1 Lazaro, J.J. Rico, J. Cerda, and J. Maldonado

Analytical Model for a Transverse Flux Permanent Magnet Machine Using Improved
Magnetic Equivalent Circuit APPIOACH .....co.oiiiiiiiiiirieeeet ettt ettt ettt sbe e 96
Mohsen Zafarani, Mehdi Moallem, and Ahmadreza Tabesh

Optimal Placement of Phasor Measurement Units for Harmonic State Estimation
in Unbalanced Distribution System Using Genetic AIGOTItRMS .........cceveieviiriieriiiereeie e 100
H. Borhani Bahabadi, A. Mirzaei, and M. Moallem

4 - Intelligent Systems

New Boolean Multivalued Logic System Simplifying Inferences in Flexible Styles ........ccccocevincieniniininiinnnene. 109
Asami Sasaki, Kujira Suzuki, Kin-ya Sugimoto, and Hisashi Suzuki

Minmax Regret Algorithms for Uncertain P||Cmax Problem with Interval Processing

Marcin Siepak and Jerzy Jozefczyk

Acronym Expansion Via Hidden Markov MOEIS .........ccecuerieiiriieiieiieie ettt nes 120
Kazem Taghva and Lakshmi Vyas

vi



Image Manipulation to Incorporate Uncertainty Into Image-Correlation Data
ASSOCIAION TECHIMIQUE ....ovieeiiiieieiieie ettt ettt et e st e e e s teesae s st ensesseenseeseenseeseenseeneenseansanseensesseensenns 126
Stephen C. Stubberud and Kathleen A. Kramer

Image Correlation Based Video TTaCKing ........cccoeiieriiiiiniiiienieete ettt ettt st 132
Joseph G. Ellis, Kathleen A. Kramer, and Stephen C. Stubberud

A Hybrid Intelligent SVD-Based Digital Image Watermarking ..........c.ccoceeererienierierieininiencnenenesesese e 137

Farzad Golshan and Karim Mohammadi

A Dynamic System Matching Technique for Improving the Accuracy of Subsystems ...........cccceveevincieniniencnnene. 142
Peter A. Stubberud and Allen R. Stubberud

Intelligent Load Frequency Control of Two-Area Multi Unit Power System
WITH SMES L.ttt sttt sttt ettt et et e ae e bt b e s bbbt e s et nnennen 147
Sathans and Akhilesh Swarup

A Novel Approach to Low Volume Generic SteganalySis ........ccoccvecuerierierienierierieseeieeeesieeeeesteeseesseeseesseeseesseesesnes 153
S. Arivazhagan, W. Sylvia Lilly Jebarani, and M. Shanmugaraj

An Agent Simulation Heuristics for Snowplowing Problems ...........ccccoooeiiiioiiiiniiieeeesee e 159
Satoshi Takahashi and Tokuro Matsuo

5 - Industrial Automation and Robotics

A Method of Gravity Offloading with a SCARA Manipulator ............cceciiierierienienieieeieie et 165
Douglas R. Isenberg, Seung Baek, Mark Caddell, Michael Mueller, David Hill, and Y.P. Kakad

Cycle Time in Assembly Line Balancing Problem ..........c.cocoiiiiiiiiiiiiiiiie e 171

Waldemar Grzechca

The Algorithm of Fault Tolerant Locomotion of Pentapod RODOL .........ccccoeviiiininiiiiiiiiiineeccesececene 175
Sajad Moradian and Karim Mohammadi

Modeling and Statistical Testing of Real Time Embedded Automotive Systems
by Combination of Test Models and Reference Models in MATLAB/Simulink ..........cccooovvieriiecieniecienieieneee, 180
Sebastian Siegl, Kai-Steffen Hielscher, and Reinhard German

6 - Information and Communication Systems

Program Comprehension and Implications of Human Navigational Approaches..........c.ccccceveevenieninenincencnneene. 189
Senthilrajan Moorthy and M.H. Samadzadeh

Ear-Slicing and Quality TrianguIation ..........ccccoeoiiieriiiiiiiiieeese sttt ettt ettt st sa e eene 194
Bartosz Kajak, Laxmi Gewali, and Henry Selvaraj

Advanced Hyperspectral Remote Sensing for Target Detection ...........cccevieieriiiiniiienieiereeeeee e 200
Ershad Sharifahmadian and Shahram Latifi

Novel Power Control Algorithms for Underlay Cognitive Radio NetWorks .........ccceovrieriirienieieieieceeeeee 206
Mohsen Karimzadeh Kiskani and Babak Hossein Khalaj

Migration-aware Optimization of Virtualized Computational Resources Allocation
TN COMPLEX SYSTEIMIS ...euvieeieniieeietieieeiteteettetestessestteteesteseessesseessesseanseaseenseesseseessessesnsesseansenseensenseensenssansenssesseensenses 212
Piotr Rygielski and Adam Gonczarek

vii



Hierarchical Storage Systems and File Formats for Web Archiving ...........occoviioiiiiiiiiiiineeeececeeereee e 217

Hiroyuki Kawano

Data Gathering and 3D-visualization at OLEG Multiconstellation Station in EDCN

Krzysztof A. Cyran, Dagmara Sokolowska, Adam Zazula, Bartlomiej Szady, and Oleg Antemijczuk

Complex Services Availability in Service Oriented SYSTEMS .......c..ccvervieierieierieeiere e seeie sttt et eseeeeeseesaeeeeenes 227
Adam Grzech and Pawel Swiqtek

Management of Virtual Network Resources and SEIVICES .........cccuevieriirieriiieniiienieeesieee et 233
Adam Grzech and Michal Pleszkun

7 - Distributed Computer and Computer Networks Systems

Evaluation Scheme of Tasks Allocation with Metaheuristic Algorithms in Mesh
CONNECLEA PIOCESSOTS .....oiiiiiiiiiiieeeiii ettt eet e e et e e ettt e e e et e e e aeeeeteeeeeaaeeeeaeeeenteeeesseeeeaseeeenteeeeesseeeessseeasseeeanns 241
Wojciech Kmiecik, Leszek Koszalka, Iwona Pozniak-Koszalka, and Andrzej Kasprzak

Locating Malicious Links in Fully-Connected Networks Using a Formal Framework ............ccccecvvininincnininiennne 247
Adel Khosravi, Karim Mohammadi, and Masoud Shiroie

A Design of Flexible Data Channels for Sensor-Cloud INtegration .........cc.ccocceveroienerienieienieeneseeee e 251
Jose Melchor and Munehiro Fukuda

Architecture to Integrating Heterogeneous Databases Using Grid COmMPULING .........ccceceeererirenienenenenenenienieeenees 257
Fernando Kakugawa, Liria Sato, and Mathias Brito

A Cognitive Approach for Congestion Control in High Traffic NetwWorks .........coccoviiiiiiiiiniiice, 263
Ershad Sharifahmadian and Shahram Latifi

Performance Analysis of Routing Protocols in Realistic Environment for Vehicular Ad
HOC NEEWOTKS ..ttt sttt sttt b e e aesbe et s bt sa et b sae s ennennens 267
Bhushan Vidhale and S.S. Dorle

Software Development Approach for Discrete SIMUIALOLS ........c.cccveciirieiiieieriieiee et 273
Grzegorz Chmaj and Dawid Zydek

Providing Strict QoS Guaranties for Flows with Time-varying Capacity Requirements ...........ccccceeceveeenerveenennnene. 279
Pawel S'wiqtek, Maciej Drwal, and Adam Grzech

8 - Analog and Digital Hardware Systems

A Code Width Built-In-Self Test Circuit for 8-bit Pipelined ADC .........cccccoeveiieiiiieieeieieeee e 287
Alok Barua and Md. Tausiff

Measuring the Level of Liquid in a Partially-Filled Pipe Via the Ultrasonic Pulse-Echo
Method Using ACOUSHIC MOAELING .......ccvirieriiiieieiierieetestt ettt ettt et et esteseestessaesseesaesseessesseensesseenseessanseessesseensesses 292
L. Montgomery Smith, Bruce W. Bomar, and Bruce A. Whitehead

Design and Implementation of a Video Compression Technique for High Definition
Videos Implemented 0n @ FPGA .......cooiiiiiite ettt ettt sttt ene 297
Khaled Shehata, Atalla Hashad, Hanady Husien, and Hany Fahmy

viii



9 - Biometrics Systems

Enhancing the Usability of Human Machine Interface on the Handheld Interagency
Identification Detection Equipment (HIIDET™) ... ......ccciiiiiiiiieiieieiceteit ettt sttt et sneenaeenes 305
Kelly N. Faddis, John J. Howard, and Jerrell T. Stracener

Building Palm Vein Capturing System for EXtraction ..........cccoeeoiiriiiiiiiniiieneceeeeseeeseee e 311
Jing-Wein Wang and Tzu-Hsiung Chen

Fabrication and Simulation of Implantable Glucose Fuel Cell ...........ccoociiviriieiiiiiiiieiecieieee e 315
M. Razi Mousavi, S. Chamanian, I. Ahadzadeh, M. Bahrami, and M.G. Hosseini

10 - System Engineering Standards, Paradigms, Metrics, Testing, etc

Efficient Random Number for the Masking Method against DPA Attacks .........cccooeeveiiiienieninienineceeenceeee 321
M. Yoshikawa and Y. Kojima

Limits in Application of Main Power Theories for Calculation of Active and Apparent

Powers in Linear and Non-Linear Circuits and SYSEEINS ......cc.evueeiirieriirieriiienie ettt ettt 325
Michael A. Slonim

TMM Appraisal ASSIStANE TOOL .....coueiuiiiiiiiieee ettt ettt ettt ettt sb et be st et sae e enennene 329
Terdpong Tayamanon, Taratip Suwannasart, Nithipat Wongchingchai,

and Apinporn Methawachananont

An Optimization System for Procurement Logistics Including both the Cost of Ground
Rent and the Cost 0f Procurement LOZISTICS .......ceccveriirieriieiiiniietietieieeeeste et steeae e esaesteesbesseessesseessesssessesssesseessesnes 334

Keita Kamei and Kenji Tanaka

Microprocessor Benchmarks - A Detailed Look at Techniques, Problems
AN SOLULIONS ..ttt ettt ettt sttt ettt b etk etk et ettt bt ne bt sa st se st st ese et et etene et eneenens 337
Klaus-Dietrich Kramer, Thomas Stolze, and Alexander Oppelt

Model of Transportation Network Development in Aspect of Transport Comodality ..........cccceceevererineneneneniennene 341
Marianna Jacyna and Michat Ktodawski

Problem Posing as a System Engineering Paradigim ............cccovieviiiieriieieniiciesie ettt ere s sae e 346
Christopher Landauer

Fast Reliability Analysis Method for Sequential Logic CirCUIts ........coceveririerienienieiieieieieeneeeeese e eenenene 352

Karim Mohammadi, Hadi Jahanirad, and Pejman Attarsharghi

System of Systems Readiness ASSESSIMENL ........c..cveruiiiieriieierieeiestietesteeseeteeseereesseeseessesssessesssessesssessaessesseessesseessenns 357

Jack Ring, Antonio Pizzarello, Oris Friesen, and Byron Davies

Component Monitoring with Integrated SENSOTS .......c..ccueueiriririiirinnereeter ettt ettt eene 362

Borris van Thiel and Peter Nyhuis

Design of Parity Equations Using Right Eigenstructure ASSIZNMENt ...........cccooveierieerieieeieneeieeeesreeeesreesee e e 367

Malgorzata Sumislawska, Tomasz Larkowski, and Keith J. Burnham

Older Opteron Outperforms the Newer Xeon: A Memory Intensive Application Study
OFf SEIVEr BaSed IMICTOPIOCESSOIS .....ccuvevirriereireesteeeresteesesseesesseessesseessesseessesssessesssessesssessesssesseessesssessesssessesssessesssesses 371
W.M. Roshan Weerasuriya and D.N. Ranasinghe



Modeling of UAS Swarms Using Dynamic and Re-Configurable Software
ATCRILECLUTE ....euenteiteiteiteieet ettt ettt ettt b e eb e bt bbbt sttt e e et ea b e st e st e bt eueebeeb e eb e e bt sbesb e b et e ne et enteneenees 377
Hassan Reza and Kirk Ogaard

Simulation of Novel Linear Inductive Displacement SENSOT ........cccuverieeiuieiieerieenieeiieneeeieesreesseesneesseesseesnseeseesnne 383
M. Razi Mousavi, R. Pakdaman Zangabad, S. Chamanian, and M. Bahrami

Self-Reference as a Principle Indicator Of COMPIEXItY .....eecvervieieriieiieriieiieieieeteie ettt sae e sse s esesseessesseense e 386
Stefan Hempel, Ricardo Pineda, and Eric Smith

Qualitative Simulation Models for Non-Autonomous SYSEEINS ........cccuireeririereriereriereeienieeieeiee e eeee e eiee e e 392
Yuji Hashiura, Takayuki Fujimoto, and Tokuro Matsuo

11 - Computer Assisted Medical Diagnostic Systems

Study of the Effect of the Frequency on Performance of Magnetic Based Micro Pump .........ccccocevenenincicncnennnn. 401
Z. Haddad Derafshi, M.R. Mousavi, R. Pakdaman, and M. Bahrami

Heart Disease Classification Using Neural Network and Feature Selection ...........c.ccooceiiiiiiiiiinienininiienceee, 406
Anchana Khemphila and Veera Boonjing

A Mobile Phone-Based Antenatal Care SUPPOIt SYSEEIM .....ccueevereieriereierieiiesiesieeieseeeiesseetesseeseeseessesssesseeseessesnsesses 410
S.A. Onashoga, A.S. Sodiya, T.O. Omilani, and H.O. Ajisegiri

Addressing the Confidentiality and Integrity of Assistive Care Loop Framework Using
WIreless SENSOT NEEWOTKS .....cc.eeuiriiriiiiiiiirierert ettt ettt et b e bt ebe bt et s b sb et et e e e e ennennene 416

Venki Balasubramanian, Doan B. Hoang, and Tanveer A. Zia

Analysis of Human Arm Motions Recognition Algorithms for System to Visualize
VITTUAL ATIIL oottt sttt sttt e ke b e e bt e bt s et s e ettt a et et een et 422
Krzysztof Brzostowski and Maciej Zieba

12 - Transportonics Engineering

Transportation Services Costs Allocation for the Delivery SyStem .........coocieveriiiiniiiiiieieneeeeee e 429

Konrad Lewczuk and Mariusz Wasiak

Routes Planning Problem with Heterogeneous Suppliers Demand .............ccocevvioieniicienienienieieeeeeeee e 434
Roland Jachimowski, Jolanta Zak, and Dariusz Pyza

Selected Aspects of the Optimization the Structure of Logistic SyStem .........ccooceeviiiieniiiiniiienneeeeeceee 438
Ilona Jacyna and Jolanta Zak

Transport Cargo Handling Shipments in Air Transport in the Aspect of Supply Chains ..........cceceevvecierieceneennnne. 442
Dariusz Pyza and Pawel Gotda

Optimization of a Potential of LOZIStICS SYSTEIM ...c..eeiuiiiiiiiiiiiriieieeieee ettt ettt et 446

Mariusz Wasiak

Development of a Motion Control Fault Detector for a Series Hybrid Vehicle ..........ccccceiiininininininincniicieene 451

Vincent Ersanilli and Keith Burnham



13 - Special Session: Hardware Solutions for Embedded Systems

Extended Analysis of Resource Assignment in Modern Chip MultiproCessors .........cccueieeiereerenienenienenieneeeeees 457
Dawid Zydek, Grzegorz Chmaj, and Henry Selvaraj

Exceptions Handling in Hierarchical Petri Net Based Specification for Logic
CONIOLLETS ..ttt ettt et b s bt st b e b ettt e st et e bt ea e eueeue et e s besa et e besae s ennennens 459
Michat Doligalski and Marian Adamski

SoPC Implementation of Whirlpool Hash FUNCHON ........c.cecveiiiiiiiiieiicieiieeec et 461

Kamil Krawczyk, Pawel Tomaszewicz, and Mariusz Rawski

Synthesis of Generalised Threshold Gates and Multi Threshold Threshold Gates ............ccoceeoeririiniiieneiinceee 463

Maciej Nikodem, Marek A. Bawiec, and Janusz Biernat

Heuristic Algorithm of Bound Set Selection in Functional Decomposition
TOr HeteroZenEOUS FPGAS ...o..eiiieeee ettt ettt b et e it e sae et e s et e aesbeenaesbeebesaeenbeas 465

Mariusz Rawski

C2EN: Anisotropic Model of Cloud COMPULING .......ccveeveriieieriieiieieteeierteete e ete e sae e sssesseensesseesseeseesseeseessesnsesses 467
Zenon Chaczko and Shahrzad Aslanzadeh

Software Infrastructure for Wireless Sensor and Actuator NetWOTKS .........oviiiviiviiiiiiiiiiiicceceeeee e 474
Zenon Chaczko, Chris Chiu, Shahrzad Aslanzadeh, and Toby Dune

Role of UML Modelling in Discrete Controller DESIZN ........c.ecveiieieriieieiieiesieeie ettt eseesaeeaeenes 480
Grzegorz Labiak, Marian Adamski, Jacek Tkacz, Michat Doligalski, and Arkadiusz Bukowiec

Reduction of Knowledge Representation Using Logic Minimization Techniques ...........cccceveevinieniniencncencennene. 482
Grzegorz Borowik, Tadeusz Luba, and Dawid Zydek

Hardware Accelerator for Generating Primitive Polynomials over GF(3) .....cccccveoeviiiiiiieiecieeeeee e 486

Grzegorz Borowik and Andrzej Paszkiewicz

A Tool for Trading-Off On-Line Error Detection Efficiency with Implementation Cost
for Sequential Logic Implemented in FPGAS .......ccoooiiieiieieceee ettt se e s s 488

Grzegorz Borowik and Andrzej Krasniewski

AENOT IIA@X ..ot ettt ettt e et et e et e e e et e eae et et e eat et e eatestseatesasentesesensesaseneses 490

xi





