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Foreword 

It is a great honor to me to write a foreword for this book on "Next Generation 
Data Technologies for Collective Computational Intelligence". With the rapid 
development of the Internet, the volume of data being created and digitized is 
growing at an unprecedented rate, which if combined and analyzed through a 
collective and computational intelligence manner will make a difference in the 
organizational settings and their user communities. 

The focus of this book is on next generation data technologies in support of col­
lective and computational intelligence. The book distinguish itself from others in 
that it brings various next generation data technologies together to capture, inte­
grate, analyze, mine, annotate and visualize distributed data - made available from 
various community users in a meaningful and collaborative for the organization 
manner. 

This book offers a unique perspective on collective computational intelligence, 
embracing both theory and strategies fundamentals such as data clustering, graph 
partitioning, collaborative decision making, self-adaptive ant colony, swarm and 
evolutionary agents. It also covers emerging and next generation technologies in 
support of collective computational intelligence such as Web 2.0 enabled social 
networks, semantic web for data annotation, knowledge representation and infer­
ence, data privacy and security, and enabling distributed and collaborative para­
digms such as P2P computing, grid computing, cloud computing due to the nature 
that data is usually geographically dispersed and distributed in the Internet envi­
ronment. 

This book will be of great interest and help to those who are broadly involved 
in the domains of computer science, computer engineering, applied informatics, 
business or management information systems. The reader group might include re­
searchers or senior graduates working in academia; academics, instructors and 
senior students in colleges and universities, and software developers. 

Dr. Maozhen Li 
Brunei University, UK 

987654321 
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, 	 Introduction 

The use of collaborative decision and management support systems has evolved 
over the years through developments in distributed computational science in a 
manner, which provides applicable intelligence in decision-making. The rapid de­
velopments in networking and resource integration domains have resulted in the , emergence and in some instances to the maturation of distributed and collabora­
tive paradigms such as Web Services, P2P, Grid and Cloud computing, Data 
Mashups and Web 2.0. Recent implementations in these areas demonstrate the ap­
plicability of the aforementioned next generation technologies in a manner, which 
seems the panacea for solving very complex problems and grand challenges. A 
broad range of issues are currently being addressed; however, most of these de­
velopments are focused on developing the platforms and the communication and 
networking infrastructures for solving these very complex problems, which in 
most instances are well-known challenges. The enabling nature of these technolo­

; 	 gies allows us to visualize their collaborative and synergetic use in a less conven­
tional manner, which are currently problem focused. 

In this book, the focus is on the viewpoints of the organizational setting as well 
as on the user communities, which those organizations cater to. The book appreci­
ates that in many real-world situations an understanding - using computational 
techniques - of the organization and the user community needs is a computational 
intelligence itself. Specifically, current Web and Web 2.0 implementations and fu­
ture manifestations will store and continuously produce a vast amount of distrib­
uted data, which if combined and analyzed through a collective and computational 
intelligence manner using next generation data technologies will make a differ­
ence in the organizational settings and their user communities. Thus, the focus of 
this book is about the methods and technologies which bring various next genera­
tion data technologies together to capture, integrate, analyze, mine, annotate and 
visualize distributed data - made available from various community users in a 
meaningful and collaborative for the organization manner. 

In brief, the overall objective of this book is to encapsulate works incorporating 
various next generation distributed and other emergent collaborative data tech­
nologies for collective and computational intelligence, which are also applicable 
in various organizational settings. Thus, the book aims to cover in a comprehen­
sive manner the combinatorial effort of utilizing and integrating various next 
generation collaborative and distributed data technologies for computational intel­
ligence in various scenarios. The book also distinguishes itself by focusing on 
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assessing whether utilization and integration of next generation data technologies 
can assist in the identification of new opportunities, which may also be strategi­
cally fit for purpose. 

Who Should Read the Book? 
'" 

The content o(.the book offers state-of-the-art information and references for work 
undertaken in the challenging area of collective computational intelligence using 
emerging distributed computing paradigms. Thus, the book should be of particular 
interest fop 

Researchers and doctoral students working in the area of distributed data 
technologies, collective intelligence and computational intelligence, primarily as a 
reference publication. The book should be also a very useful reference for all re­
searchers and doctoral students working in the broader fields of data technologies, 

JJ distributed computing, collaborative technologies, agent intelligence, artificial in­
telligence and data mining. f 

Academics and students engaging in research informed teaching and/or 
learning in the above fields. The view here is that the book can serve as a good 
reference offering a solid understanding of the subject area. 

Professionals including computing specialists, practitioners, managers and 
consultants who may be interested in identifying ways and thus, applying a num­
ber of well defined and/or applicable cutting edge techniques and processes within 
the domain area. 

,I

Book Organization and Overview 

The book contains 22 self-contained chapters that were very carefully selected 
based on peer review by at least two expert and independent reviewers. The book 
is organized into four parts according to the thematic topic of each chapter. 

Part 1: Foundations and Principles 

The part focuses on presenting state-of-the-art reviews on the foundations, princi­
ples, methods and techniques for collective and computational intelligence. In 
particular: 

Chapter I illustrates the space-based computing paradigm aiming to support and 
facilitate software developers in their efforts to control complexity regarding con­
cerns of interaction in software systems. 

Chapter 2 presents a state-of-the-art review on ant colony optimization and data 
mining techniques and focus on their use for data classification and clustering. 
They briefly present related applications and examples and outline possible future 
trends of this promising collaborative use of techniques. 

Chapter 3 offers a high-level introduction to the open semantic enterprise architec­
ture. Because of its open nature it is free to adopt and extend, yet retains a root 
commonality to ensure all participating agents can agree on a common under­
standing without ambiguity, regardless of the underlying ontology or logic system 
used. 

Chapter 4 discusses and evaluates techniques for automatically classifying and co­
ordinating tags extracted from one or more folksonomies, with the aim of building 
collective tag intelligence, which can then be exploited to improve the conven­
tional searching functionalities provided by tagging systems. 

Chapter 5 provides an overview of the current landscape of computational models 
of trust and reputation, and it presents an experimental study case in the domain of 
social search, where it is shown how trust techniques can be applied to enhance 
the quality of social search engine predictions. 

Part II: Advanced Models and Practices 

The part focuses on presenting theoretical models and state-of-the-art practices on 
the area of collective and computational intelligence. These include but not limited 
to the application of formal concept analysis; classifiers and expression trees; 
swarm intelligence; channel prediction and message request; time costs and user 
interfaces. In ­

Chapter 6 presents the formal concept analysis; a proposed data technOlogy that 
complements collective intelligence such as that identified in the semantic web. 
The work demonstrates the discovery of these novel semantics through open 
source software development and visualizes data's inherent semantics. 

Chapter 7 focuses on constructing high quality classifiers through applying collec­
tive computational techniques to the field of machine learning. Experiment results 
confirm gene expression programming and cellular evolutionary algorithms when 
applied to the field of machine learning, can offer an advantage that can be attrib­
uted to their collaborative and synergetic features. 

Chapter 8 deals with the load-balancing problem by using a self-organizing 
approach. In this work, a generic architectural pattern has been presented, which 
allows the exchanging of different algorithms through plugging. Although it pos­
sesses self-organizing properties by itself, a significant contribution to self­
organization is given by the application of swarm based algorithms, especially bee 
algorithms that are modified, adapted and applied for the first time in solving the 
load balancing problem. 

Chapter 9 presents a new scheme for channel prediction in multicarrier frequency 
hopping spread spectrum system. The technique adaptively estimates the channel 
conditions and eliminates the need for the system to transmit a request message 
prior to transmit the packet data. 



.c 

x Preface 

Chapter 10 discusses a theory on process for decision making under time stress, 
which is common among two or bilateral deCision makers. The work also pro­
poses a formula on strategic points for minimizing the cost of time for a certain 
process. 

Chapter II presents a model for amplifying human intelligence, utilizing agents 
technology for task-oriented contexts. It uses domain ontology and task scripts for 
handling formal and semiformal knowledge bases, thereby helping to systemati­
cally explore the range of alternatives; interpret the problem and the context and 
finally, maintain awareness of the problem. 

p 

Part III: Advanced Applications 

The part focuses on presenting cutting-edge applications with a specific focus on 
social networks; cloud computing; computer games and trust. In particular: 

Chapter 12 investigates the use of a proposed architecture for continuous analytics 
for massively multi-play online games, to support the analytics part of the relevant 
social networks. The work presents the design and implementation of the plat­
form, with a focus on the cloud-related benefits and challenges. 

Chapter I3 studies feature extraction and pattern classification methods in two 
medical areas, Stabilometry and Electroencephalography. An adaptive fuzzy infer­
ence neural network has been applied by using a hybrid supervised/unsupervised 
clustering scheme while its tinal fuzzy rule base is optimized through competitive 
learning. The proP9sed system is based on a method for generating reference mod­
els from a set of time series. 

Chapter 14 analyzes a service oriented architecture based next generation mobility 
management model. In this work, a practical case, e.g., a "mobile messaging" ap­
plication showing how to apply the proposed approach is presented. 

Chapter 15 creates a set of metrics for measuring entertainment in computer 
games. Specifically, the work here uses evolutionary algorithm to generate new 
and entertaining games using the proposed entertainment metrics as the fitness 
func;:tion. A human user survey and experiment using the controller learning ability 
is also included. 

Chapter 16 investigates the problem of knowledge extraction from social media. 
Specifically, the work here presents three methods that use Flickr data to extract 
different types of knowledge namely, the community structure of tag-networks, 
the emerging trends and events in users tag activity, and the associations between 
image regions and tags in user tagged images. 

Chapter 17 presents an anonymity model to protect privacy in large survey rating 
data. Extensive experiments on two real-life data sets show that the proposed slic­
ing technique is fast and scalable with data size and much more efficient in terms 
of execution time and space overhead than the heuristic pair-wise method. 

Preface XI 

Part IV: Future Trends and Concepts 

this part focuses on presenting fULUre concepts and trends using either real 
or realistic scenarios. In particular: 

Chapter 18 focuses on the next generation network and how underlying technolo­
gies should evolve and be used to help service providers remain competitive. 
Within this context, a migration strategy is proposed and explored enabling the 
development of a capable concept of how the structuring of networks must be 
changed, and in doing so taking into consideration the business needs of diverse 
service providers and network operators. 

Chapter 19 discusses how next generation emerging technologies could help coin 
and prompt future direction of their fit-to-purpose use in various real-world sce­
narios including the proposed case of disaster management. Specifically, it re­
views their possible combination with intelligence techniques for augmenting 
computational intelligence in a collective manner for the purpose of managing 
disasters. 

Chapter 20 presents novel technologies for exploiting multiple layers of collective 
intelligence from user-contributed content. The exploitation of the emerging re­
sults is showcased using an emergency response and a consumers social group 
case studies. 

Chapter 21 offers a review of mobile sensing technologies and computational 
methods for collective intelligence. Specifically, the work presented discusses the 
application of mobile sensing to understand collective mechanisms and phenom­
ena in face-to-face networks at three different scales: organizations, communities 
and societies. Finally, the impact that these new sensing technologies may have on 
the understanding of societies, and how these insights can assist in the design of 
smarter cities and countries is discussed. 

Chapter 22 outlines the key social drivers for dataveilIance and illustrate some of 
the roles emerging technology plays in it. Within this context, the work presents a 
social ecological model of technology cooption. The proposed model provides a 
middle range theory for empirical analysis by identifying the key elements of 
technology cooption and their proposed links and the role of the stakeholders in 
such cooption. 

Professor Nik Bessis 
University of Derby, UK 

University of Bedfordshire, UK 

Professor Fatos Xhafa 
Universitat Politecnica de Catalunya, Spain 



.. Acknowledgements 

~ 

'" ~ 

It is with our great pleasure to comment on the hard work and support of many 
people who have been involved in the development of this book. It is always a ma­p 
jor undertaking but most importantly, a great encouragement and detinitely a re­
ward and an honor when experiencing the enthusiasm and eagerness of so many 
people willing to participate and contribute towards the publication of this book. 
Without their support the book could not have been satisfactory completed. 

First and foremost, we wish to thank all the authors who. as distinguished.Jf , 	 scientists despite busy schedules, devoted so much of their time preparing and 
writing their chapters, and responding to numerous comments and suggestions 
made from the reviewers. We have also been fortunate that the following (in no 
particular order) have honored us with their assistance in this project Dr Gorell 
Cheek, University of North Carolina, USA; Pierre Levy, University of Ottawa, 
Canada; Dr Maozhen Li, BruneI University, UK; Professor Udai Shanker, M.M.M 
Engineering College Gorakhpur, India and Professor Gio Wiederhold, Stanford 
University, USA. Special gratitude goes also to all the reviewers and some of the 
chapters' authors who also served as referees for chapters written by other authors. 
The editors wish to apologize to anyone whom they have forgotten. " Last but not least, we wish to thank Professor Janusz Kacprzyk, Editor-in-Chief 
of "Studies in Computational Intelligence" Springer series, Dr Thomas Ditzinger, 
Ms Heather King and the whole Springer's editorial team for their strong and 
continuous support throughout the development of this book. 

Finally, we are deeply indebted to our families for their love, patience and 
support throughout this rewarding experience. 

Professor Nik Bessis 
University of Derby, UK 

Uni versity of Bedfordshire, UK 

Professor Fatos Xhafa 
Universitat Politecnica de Catalunya, Spain 



.. 
Contents 

+ 

'" I> 

I 

Ji' 
f Part I: Foundations and Principles 

Chapter 1: Coordination Mechanisms in Complex Software 
Systems..................................................... 
Richard Mordinyi, Eva Kuhn 

Chapter 2: Ant Colony Optimization and Data Mining 
Ioannis Michelakos, Nikolaos Mallios, Elpiniki Papageorgiou, 

; 
Michael Vassilakopoulos 

Chapter 3: OpenSEA: A Framework for Semantic 
Interoperation between Enterprises ........ , ..... " . . . . .. . . .. 
Shaun Bridges, Jeffrey Schiffel, Simon Polovina 

Chapter 4: Building Collective Tag Intelligence through 
Folksonomy Coordination. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
G. Varese, S. Castano 

Chapter 5: Trust-Based Techniques for Collective 
Intelligence in Social Search Systems ........................ 
Pierpaolo Dondio, Luca Longo 

Part II: Advanced Models and Practices 

Chapter 6: Visualising Computational Intelligence through 
Converting Data into Formal Concepts ........ . . . . . . . . . . . . .. 
Simon Andrews, Constantinos Orphan ides, Simon Polovina 

Chapter 7: Constructing Ensemble Classifiers from 
GEP-Induced Expression Trees ............................. 
Joanna Jr;,dnejowicz, Piotr Jr;,drzejowicz 

3 

31 

61 

87 

113 

139 

167 



XVI Contents Contents XVII 

Chapter 8: Seli-Organized Load Balancing through Swarm Part IV: Future Thends and Concepts

Intelligence ..................... 195
0 0 •• 0 • 0 ••••• 0 ••• 0 • • • • • • • • • • •• 

Vesna SeBum-Cavie, Eva Kuhn Chapter 18: Next Generation Service Delivery Network 
as Enabler of Applicable Intelligence in Decision andChapter 9: Computational Intelligence in Future Wireless 
Management Support Systems: Migration Strategies,and Mobile Communications by Employing Channel 
Planning Methodologies, Architectural Design Principles. . .. 473Predicti{)n Technology ........................ 	 225
0 ••••• 0 ••••• 0 " 

N. Kryvinska, C. Stmuss, P. ZinterhoJAbid Yahya, Farid Ghani, Othman Sidek, RoB. Ahmad, 

M.FoM. Salleh, Khawaja M. Yahya 
 Chapter 19: Utilizing Next Generation Emerging 

Technologies for Enabling Collective ComputationalCha~ter 10: Decision Making under Synchronous Time 
Intelligence in Disaster Management ..... 	 5030 0 0 0 •• 0 0 0 • 0 0 0 • 0 • • • ••Stress among Bilateral Decision Makers. 0 	 2510 0 • 0 • 0 •• 0 0 • 0 •••• 0 • 0 

Nik Bessis, Eleana Assimakopoulou, Mehment E. Aydin,Hideyasu Sasaki 

Fatos XhaJa 


Chapter 11: Augmenting Human Intelligence in Goal 
Chapter 20: Emerging, Collective Intelligence for Personal,Oriented Tasks 	 2710 •• 0 0 ••••••••••••• 0 ••• 0 0 •••••• 0 •••••••• 0 • 0 • • •• 

Organisational and Social Use ................ 	 527
0 ••••••• 0 •• 0 0 ••Ana Cristina Bicharra Garcia f 

Sotiris Diplaris, Andreas Sonnenbichler, Tomasz Kaczanowski, 

Phivos Mylonas, Ansgar Scherp, Maciej Janik, Part III: Advanced Applications Symeon Papadopoulos, Michael Ovelgoenne, Yiannis Kompatsiaris 

Chapter 12: Clouds and Continuous Analytics Enabling Chapter 21: Mobile Sensing Technologies and 
Social Networks for Massively Multiplayer Online Games 0 303 Computational Methods for Collective Intelligence 575• •• 	 0 ••• 0 • • • •• 

Alexandru Iosup, Adrian Lascateu 	 Daniel Olguin Olguin, Anmol Madan, Manuel Cebrian, 

Alex (Sandy) Pentland 


Chapter 13: Adaptive Fuzzy Inference Neural Network 
System for EEG and Stabilometry S'ignals Classification. 0 329 Chapter 22: ICT and Dataveillance 599• •• 	 0 ••••••• 0 • • • • • • • • • • • • • • • •• 

Pari Jahankhani, Juan A. Lara, Aurora Perez, Juan P. Valente 	 Darl1Jl Coulthard, Susan Keller 
.. 

Chapter 14: Demand on Computational Intelligence Index ........................................................ 625 

Paradigms Synergy: SOA and Mobility for Efficient 
Management of Resource-Intensive Applications on Author Index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 637 
Constrained Devices .. o 357••••••• 0 •• 0 ••• 000 ••••••• 0 •• 0 •••••••• o' 

N. Kryvinska, C. Strauss, L. Auer 

Chapter 15: Evolutionary Algorithms towards Generating 
Entertaining Games ..... 3830 ••••••• 0 •••••••• 0 • • • • • • • • • • • • • • • • •• 

Zahid Halim, A. RaiJ Baig 

Chapter 16: Leveraging Massive User Contributions for 
Knowledge Extraction ........ 415o. 0 •••• 0 " •••• 0 0 o •••• 0..... •• •• 

Spiros Nikolopoulos, Elisavet Chatzilari, Eirini Giannakidou, 
Symeon Papadopoulos, Ioannis Kompatsiaris, Athena Vakali 

Chapter 17: Validating Privacy Requirements in Large 
Survey Rating Data ................................... 4450 ••• " 

Xiaoxun Sun, Hua Wang, Jiuyong Li 


	Sun_Wang_Li_Ch17_PV 1.pdf
	Sun_Wang_Li_Ch17_PV 2
	Sun_Wang_Li_Ch17_PV 3
	Sun_Wang_Li_Ch17_PV 4
	Sun_Wang_Li_Ch17_PV 5
	Sun_Wang_Li_Ch17_PV 6
	Sun_Wang_Li_Ch17_PV 7
	Sun_Wang_Li_Ch17_PV 8

