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Meta-heuristic and Evolutionary Algorithms for
Engineering Optimization Springer
The purpose of this book is to collect contributions that are at the
intersection of multi-objective optimization, swarm intelligence
(speciﬁcally, particle swarm optimization and ant colony
optimization) and data mining.
Theoretical and Practical Aspects of Ant Colony Optimization
Springer
This book constitutes the refereed proceedings of the 5th
International Workshop on Ant Colony Optimization and Swarm
Intelligence, ANTS 2006, held in Brussels, Belgium, in September
2006. The 27 revised full papers, 23 revised short papers, and 12
extended abstracts presented were carefully reviewed and
selected from 115 submissions.
Analysis of various Swarm-based & Ant-based Algorithms MIT
Press
This book constitutes the refereed proceedings of the 5th
International Workshop on Ant Colony Optimization and Swarm
Intelligence, ANTS 2006, held in Brussels, Belgium, in September
2006. The 27 revised full papers, 23 revised short papers, and 12
extended abstracts presented were carefully reviewed and
selected from 115 submissions.
Runtime Analysis of a Simple Ant Colony Optimization Algorithm
John Wiley & Sons
This SpringerBrief bridges the gap between the areas of
simulation studies on the one hand, and optimization with natural
computing on the other. Since natural computing methods have
been applied with great success in several application areas, a
review concerning potential beneﬁts and pitfalls for simulation
studies is merited. The brief presents such an overview and

combines it with an introduction to natural computing and
selected major approaches, as well as with a concise treatment of
general simulation-based optimization. As such, it is the ﬁrst
review which covers both the methodological background and
recent application cases. The brief is intended to serve two
purposes: First, it can be used to gain more information
concerning natural computing, its major dialects, and their usage
for simulation studies. It also covers the areas of multi-objective
optimization and neuroevolution. While the latter is only seldom
mentioned in connection with simulation studies, it is a powerful
potential technique. Second, the reader is provided with an
overview of several areas of simulation-based optimization which
range from logistic problems to engineering tasks. Additionally,
the brief focuses on the usage of surrogate and meta-models. The
brief presents recent application examples.
Load Balancing in Grids Using Ant Colony Optimization
Algorithm Springer
Ant Colony Optimization (ACO) is the best example of how studies
intended at understanding and modeling the behavior of ants and
other social insects can inspire the development of computational
algorithms for the solution of tough mathematical problems.
Introduced by Marco Dorigo in his PhD thesis (1992) and initially
applied to the travelling salesman problem, the ACO ﬁeld has
experienced an enormous growth, reaching a position of an
essential nature-inspired stochastic metaheuristic for optimization
of critical problems. This book oﬀers state-of-the-art ACO methods
and covers various techniques, comprising of parallel
implementations and applications, where current investments of
ACO to varied areas, like traﬃc clog and discipline, structural
optimization, manufacturing, and genomics have been
demonstrated.
Metaheuristic Optimization for the Design of Automatic

Control Laws John Wiley & Sons
This book not only discusses the important topics in the area of
machine learning and combinatorial optimization, it also
combines them into one. This was decisive for choosing the
material to be included in the book and determining its order of
presentation. Decision trees are a popular method of classiﬁcation
as well as of knowledge representation. At the same time, they
are easy to implement as the building blocks of an ensemble of
classiﬁers. Admittedly, however, the task of constructing a nearoptimal decision tree is a very complex process. The good results
typically achieved by the ant colony optimization algorithms when
dealing with combinatorial optimization problems suggest the
possibility of also using that approach for eﬀectively constructing
decision trees. The underlying rationale is that both problem
classes can be presented as graphs. This fact leads to option of
considering a larger spectrum of solutions than those based on
the heuristic. Moreover, ant colony optimization algorithms can be
used to advantage when building ensembles of classiﬁers. This
book is a combination of a research monograph and a textbook. It
can be used in graduate courses, but is also of interest to
researchers, both specialists in machine learning and those
applying machine learning methods to cope with problems from
any ﬁeld of R&D.
Evolutionary Computing in Advanced Manufacturing
Springer
Wireless sensor networks composed of many small distributed
sensor nodes that provide the reliable monitoring. Due to limited
battery life of nodes various techniques were not so eﬀective as it
causes the early death of some nodes and hence fail to achieve
the network suitability periods. The sensor nodes are batterypowered and it become dead after the consumption of the battery
which is also called lifetime of Wireless sensor network . Ant
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Colony Optimization is being widely used in optimizing the
network routing protocols. Ant Based Routing can play a
signiﬁcant role in the enhancement of network life time. In this
book, Inter-cluster Ant Colony Optimization algorithm is used that
relies upon ACO algorithm for routing of data packets in the
network and an attempt has been made to minimize the eﬀorts
wasted in transferring the redundant data sent by the sensors
which lie in the close proximity of each other in in a densely
deployed network.
Swarm Intelligence One Billion Knowledgeable
This book introduced a hybrid optimization algorithm that
integrates the merits of the ant colony optimization (ACO) and
ﬁreﬂy algorithm (FA) that used to solve optimization problems.
The methodology of the book is mainly focused on the original
principle behind each of the two algorithms and their applications
are discussed. Also we introduced new trend for hybridizing the
ant colony optimization and the ﬁreﬂy algorithm to solve
unconstrained optimization problems, constrained optimization
problems and multi-objective optimization problems.
Rigorous Analyses for the Combination of Ant Colony Optimization
and Local Search Springer Nature
This book is interesting and full of new ideas. It provokes the
curiosity of the readers. The book targets both researchers and
practitioners. The students and the researchers will acquire
knowledge about ant colony optimization and its possible
applications as well as practitioners will ﬁnd new ideas and
solutions of their combinatorial optimization and decision-making
problems. Ant colony optimization is between the best method for
solving diﬃcult optimization problems arising in real life and
industry. It has obtained distinguished results on some
applications with very restrictive constraints. The reader will ﬁnd
theoretical aspects of ant method as well as applications on a
variety of problems. The following applications could be
mentioned: multiple knapsack problem, which is an important
economical problem; grid scheduling problem; GPS surveying
problem; E. coli cultivation modeling; wireless sensor network
positioning; image edges detection; workforce planning.
Ant Colony Optimization IOS Press
The classic approach in Automatic Control relies on the use
ofsimpliﬁed models of the systems and reformulations of
thespeciﬁcations. In this framework, the control law can be
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computedusing deterministic algorithms. However, this approach
fails whenthe system is too complex for its model to be
suﬃcientlysimpliﬁed, when the designer has many constraints to
take intoaccount, or when the goal is not only to design a control
but alsoto optimize it. This book presents a new trend in
Automatic Controlwith the use of metaheuristic algorithms. These
kinds of algorithmcan optimize any criterion and constraint, and
therefore do notneed such simpliﬁcations and reformulations. The
ﬁrst chapter outlines the author’s main motivations forthe
approach which he proposes, and presents the advantages
whichit oﬀers. In Chapter 2, he deals with the problem of
systemidentiﬁcation. The third and fourth chapters are the core of
thebook where the design and optimization of control law, using
themetaheuristic method (particle swarm optimization), is given.
Theproposed approach is presented along with real-life
experiments,proving the eﬃciency of the methodology. Finally, in
Chapter 5,the author proposes solving the problem of predictive
control ofhybrid systems. Contents 1. Introduction and
Motivations. 2. Symbolic Regression. 3. PID Design Using Particle
Swarm Optimization. 4. Tuning and Optimization of H-inﬁnity
Control Laws. 5. Predictive Control of Hybrid Systems. About the
Authors Guillaume Sandou is Professor in the Automatic
Department ofSupélec, in Gif Sur Yvette, France. He has had 12
books, 8journal papers and 1 patent published, and has written
papers for32 international conferences.His main research
interests includemodeling, optimization and control of industrial
systems;optimization and metaheuristics for Automatic Control;
andconstrained control.
Ant Colony Optimization Springer
This cutting-edge book covers emerging, evolutionary and nature
inspired optimization techniques in the ﬁeld of advanced
manufacturing. The complexity of real life advanced
manufacturing problems often cannot be solved by traditional
engineering or computational methods. Hence, in recent years
researchers and practitioners have proposed and developed new
strands of advanced, intelligent techniques and methodologies.
Evolutionary computing approaches are introduced in the context
of a wide range of manufacturing activities, and through the
examination of practical problems and their solutions, readers will
gain conﬁdence to apply these powerful computing solutions. The
initial chapters introduce and discuss the well established
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evolutionary algorithm, to help readers to understand the basic
building blocks and steps required to successfully implement their
own solutions to real life advanced manufacturing problems. In
the later chapters, modiﬁed and improved versions of
evolutionary algorithms are discussed. The book concludes with
appendices which provide general descriptions of several
evolutionary algorithms.
Ant Algorithms Springer
Ant colony optimization is a metaheuristic which has
beensuccessfully applied to a wide range of combinatorial
optimizationproblems. The author describes this metaheuristic
and studies itseﬃciency for solving some hard combinatorial
problems, with aspeciﬁc focus on constraint programming. The
text is organizedinto three parts. The ﬁrst part introduces
constraint programming, which provideshigh level features to
declaratively model problems by means ofconstraints. It describes
the main existing approaches for solvingconstraint satisfaction
problems, including complete tree searchapproaches and
metaheuristics, and shows how they can be integratedwithin
constraint programming languages. The second part describes
the ant colony optimizationmetaheuristic and illustrates its
capabilities on diﬀerentconstraint satisfaction problems. The third
part shows how the ant colony may be integrated within
aconstraint programming language, thus combining the
expressivepower of constraint programming languages, to
describe problems ina declarative way, and the solving power of
ant colony optimizationto eﬃciently solve these problems.
Ant Colony Optimization and Swarm Intelligence Springer Science
& Business Media
This book provides a new forum for the dissemination of
knowledge in both theoretical and applied research on swarm
intelligence (SI) and artiﬁcial neural network (ANN). It accelerates
interaction between the two bodies of knowledge and fosters a
uniﬁed development in the next generation of computational
model for machine learning. To the best of our knowledge, the
integration of SI and ANN is the ﬁrst attempt to integrate various
aspects of both the independent research area into a single
volume.
Ant colony optimization John Wiley & Sons
Scientiﬁc Essay from the year 2011 in the subject Computer
Science - Internet, New Technologies, , course: Ad hoc networks,
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language: English, abstract: Ant algorithms and swarm
intelligence systems have been oﬀered as a novel computational
approach that replaces the traditional emphasis on control,
preprogramming and centralization with designs featuring
autonomy, emergence and distributed functioning. These designs
provide scalable, ﬂexible and robust, able to adapt quickly
changes to changing environments and to continue functioning
even when individual elements fail. These properties make swarm
intelligence very attractive for mobile ad hoc networks. These
algorithms also provide potential advantages for conventional
routing algorithms. Ant Colony Optimization is popular among
other Swarm Intelligence Techniques.In this paper a detailed
comparison of diﬀerent Ant based algorithms is presented. The
comparative results will help the researchers to understand the
basic diﬀerences among various existing Ant colony based routing
algorithms.
Dynamic Ant Colony Optimization for Globally Optimizing
Consumer Preferences LAP Lambert Academic Publishing
Bioinspired computation methods such as evolutionary algorithms
and ant colony optimization are being applied successfully to
complex engineering problems and to problems from
combinatorial optimization, and with this comes the requirement
to more fully understand the computational complexity of these
search heuristics. This is the ﬁrst textbook covering the most
important results achieved in this area. The authors study the
computational complexity of bioinspired computation and show
how runtime behavior can be analyzed in a rigorous way using
some of the best-known combinatorial optimization problems -minimum spanning trees, shortest paths, maximum matching,
covering and scheduling problems. A feature of the book is the
separate treatment of single- and multiobjective problems, the
latter a domain where the development of the underlying theory
seems to be lagging practical successes. This book will be very
valuable for teaching courses on bioinspired computation and
combinatorial optimization. Researchers will also beneﬁt as the
presentation of the theory covers the most important
developments in the ﬁeld over the last 10 years. Finally, with a
focus on well-studied combinatorial optimization problems rather
than toy problems, the book will also be very valuable for
practitioners in this ﬁeld.
Ant Colony Optimization Algorithm Springer

The series of biannual international conferences “ANTS –
International C- ference on Ant Colony Optimization and Swarm
Intelligence”, now in its sixth edition, was started ten years ago,
with the organization of ANTS’98. As some readers might recall,
the ?rst edition of ANTS was titled “ANTS’98 – From Ant Colonies
to Arti?cial Ants: First International Workshop on Ant Colony Opmization. ” In fact, at that time the focus was mainly on ant
colony optimization (ACO), the ?rst swarm intelligence algorithm
to go beyond a pure scienti?c interest and to enter the realm of
real-world applications. Interestingly, in the ten years after the
?rst edition there has been a gr- ing interest not only for ACO, but
for a number of other studies that belong more generally to the
area of swarmintelligence. The rapid growth of the swarm
intelligence ?eld is attested by a number of indicators. First, the
number of s- missions and participants to the ANTS conferences
has steadily increased over the years. Second, a number of
international conferences in computational - telligence and
related disciplines organize workshops on subjects such as swarm
intelligence, ant algorithms, ant colony optimization, and particle
swarm op- mization. Third, IEEE startedorganizing,in 2003,the
IEEE SwarmIntelligence Symposium (in order to maintain unity in
this growing ?eld, we are currently
establishingacooperationagreementbetweenIEEE
SISandANTSsoastohave 1 IEEE SIS in odd years and ANTS in even
years). Last, the Swarm Intelligence journal was born.
The Application of Ant Colony Optimization Springer Science
& Business Media
Swarm Intelligence and bio-inspired computation have become
increasing popular in the last two decades. Bio-inspired
algorithms such as ant colony algorithms, bat algorithms, bee
algorithms, ﬁreﬂy algorithms, cuckoo search and particle swarm
optimization have been applied in almost every area of science
and engineering with a dramatic increase of number of relevant
publications. This book reviews the latest developments in swarm
intelligence and bio-inspired computation from both the theory
and application side, providing a complete resource that analyzes
and discusses the latest and future trends in research directions.
It can help new researchers to carry out timely research and
inspire readers to develop new algorithms. With its impressive
breadth and depth, this book will be useful for advanced
undergraduate students, PhD students and lecturers in computer
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science, engineering and science as well as researchers and
engineers. Focuses on the introduction and analysis of key
algorithms Includes case studies for real-world applications
Contains a balance of theory and applications, so readers who are
interested in either algorithm or applications will all beneﬁt from
this timely book.
Integration of Swarm Intelligence and Artiﬁcial Neural Network
Springer Nature
What Is Swarm Intelligence - Traders deciding on the next big
market bet. - A navigation app quickly mapping out a lessexplored area. - Fashion brands choosing the hottest color of the
season. - An airport managing ﬁght delays. What do these
scenarios have in common? In each one, swarm intelligence
blends global and local insight to improve how businesses make
decisions. Swarm intelligence is a form of artiﬁcial intelligence (AI)
inspired by the insect kingdom. In nature, it describes how
honeybees migrate, how ants form perfect trails, and how birds
ﬂock. In the world of AI, swarm systems draw input from
individual people or machine sensors and then use algorithms to
optimize the overall performance of the group or system in real
time. Consider Waze, the popular road navigation app that uses
swarm intelligence to create and modify maps. Starting with
limited digital maps, it began making tweaks based on its users’
GPS data along with manual map modiﬁcations by registered
users. Entire cities have been mapped using this method, as was
the case in Costa Rica’s capital, San José. And just as ants signal
danger to their counterparts, so too do Waze users contribute live
information from accident locations and traﬃc jams. Swarm
intelligence is now being used to predict everything from the
outcome of the Super Bowl to fashion trends to major political
events. Using swarm intelligence, investors can better predict
market movements, and retailers can more accurately forecast
sales. How You Will Beneﬁt By the end of reading this book, you
will have the answers to the public top 100 questions, queries,
issues, doubts, problems and inquiries. Most importantly, you will
be able master the discussion about the following topics in Swarm
Intelligence, and explore the new ways of thinking about life and
business: 01 - Fundamental Concepts: Deﬁnition, Systems, Nature
02 - Models of Swarm Behavior: Boids, Self-Propelled Particles 03 Optimization Problem: Elements, Formulations, and Search
Solutions 04 - Meta-Heuristic Nature Inspired Optimization
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Algorithms Inspired by Swarm Intelligence 05 - Meta-Heuristic and
Monkeys Problems: Inﬁnite, Finite, and the diﬀerence 06 Common Algorithmic Characteristics and Comparisons: Ant
Colony Optimization, Bee Colony Optimization, Bat Algorithm,
Cuckoo Search, Particle Swarm Optimization, Fireﬂy Algorithm,
Flower Pollination Algorithm, Swarm Intelligence Application
Areas, Travelling Salesman Problem, Telecommunication, Image
Processing, Engineering Design, Vehicle Routing 07 - Swarm
Intelligence Systems: Taxonomy, Natural vs. Artiﬁcial, Scientiﬁc
vs. Engineering 08 - Examples of Swarm Intelligence Systems:
Foraging Behavior of Ants, Clustering by a Swarm of Robots,
Exploitation of Collective Behaviors of Animal Societies, Swarmbased Data Analysis 09 - Properties of Swarm Intelligence
Systems: Individual, Homogeneous, Interaction, Self-Organized 10
- Studies and Applications of Swarm Intelligence Systems:
Clustering Behavior of Ants, Nest Building Behavior of Wasp and
Termites, Flocking and Schooling in Birds and Fish, Any Colony
Optimization, Particle Swarm Optimization, Swarm-based Network
Management, Cooperative Behavior in Swarm of Robots. 11Swarm Intelligence as a Whole New Way of Thinking About
Business: Perspective and Advantages 12 - Swarm Intelligence
Foraging for Solutions in Telecommunication, Information
Technology, Logistics, Manufacturing. 13 - Advantages of Swarm
Intelligence for Organizations: Simple Rules Rule, Raiding New
Markets, A swarm of Possibilities.
The Application of Ant Colony Optimization Springer
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"Consumer preference for any product or product feature can be
expressed in the form of a utility function. Many such utility
functions form a part of a preference map, where each of these
are expressed in terms of the attributes deﬁning the product or
the product feature. In order to optimize the design, it is required
to optimize the overall utility function obtained by a mathematical
combination of individual utility functions deﬁned in the
preference map. The objective of this research is to devise and
implement an algorithm to optimize all the individual utility
functions comprised in a preference map for a product or product
feature. Executed together, this will optimize the overall utility
function, U(x). So, an algorithm is needed to compute the optimal
values for each attribute forming the individual utility functions by
eﬃciently and thoroughly testing the entire allowed range of
values in the function domain, i.e. the global optimum. The
challenges faced in this include the presence of a complex space
created by interactions between the various attributes in the
preference map. This makes it prohibitive to solve using
traditional algorithms. Thus, software agents aid in the
computation as two or more software agents can collaborate on
the task of optimization, enabling every single software agent to
cater to a single attribute. Thus, any number of software agents
can be employed to run synchronously so that all the concerned
attributes can be eﬃciently optimized"--Abstract, leaf iii.
Natural Computing for Simulation-Based Optimization and Beyond
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Springer Science & Business Media
This book focuses on metaheuristic methods and its applications
to real-world problems in Engineering. The ﬁrst part describes
some key metaheuristic methods, such as Bat Algorithms, Particle
Swarm Optimization, Diﬀerential Evolution, and Particle Collision
Algorithms. Improved versions of these methods and strategies
for parameter tuning are also presented, both of which are
essential for the practical use of these important computational
tools. The second part then applies metaheuristics to problems,
mainly in Civil, Mechanical, Chemical, Electrical, and Nuclear
Engineering. Other methods, such as the Flower Pollination
Algorithm, Symbiotic Organisms Search, Cross-Entropy Algorithm,
Artiﬁcial Bee Colonies, Population-Based Incremental Learning,
Cuckoo Search, and Genetic Algorithms, are also presented. The
book is rounded out by recently developed strategies, or hybrid
improved versions of existing methods, such as the Lightning
Optimization Algorithm, Diﬀerential Evolution with Particle
Collisions, and Ant Colony Optimization with Dispersion – state-ofthe-art approaches for the application of computational
intelligence to engineering problems. The wide variety of methods
and applications, as well as the original results to problems of
practical engineering interest, represent the primary
diﬀerentiation and distinctive quality of this book. Furthermore, it
gathers contributions by authors from four countries – some of
which are the original proponents of the methods presented – and
18 research centers around the globe.
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