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Anticipatory Learning Classifier Systems

Anticipatory Learning Classifier Systems describes the state of the art of anticipatory learning clas-
sifier systems-adaptive rule learning systems that autonomously build anticipatory environmental 
models. An anticipatory model specifies all possible action-effects in an environment with respect 
to given situations. It can be used to simulate anticipatory adaptive behavior. Anticipatory Learning 
Classifier Systems highlights how anticipations influence cognitive systems and illustrates the use 
of anticipations for (1) faster reactivity, (2) adaptive behavior beyond reinforcement learning, (3) 
attentional mechanisms, (4) simulation of other agents and (5) the implementation of a motivational 
module. The book focuses on a particular evolutionary model learning mechanism, a combination of 
a directed specializing mechanism and a genetic generalizing mechanism. Experiments show that 
anticipatory adaptive behavior can be simulated by exploiting the evolving anticipatory model for even 
faster model learning, planning applications, and adaptive behavior beyond reinforcement learning. 
Anticipatory Learning Classifier Systems gives a detailed algorithmic description as well as a program 
documentation of a C++ implementation of the system.

Advances in Learning Classifier Systems

Learning classi er systems are rule-based systems that exploit evolutionary c- putation and reinforce-
ment learning to solve di cult problems. They were - troduced in 1978 by John H. Holland, the father 
of genetic algorithms, and since then they have been applied to domains as diverse as autonomous 
robotics, trading agents, and data mining. At the Second International Workshop on Learning Classi 
er Systems (IWLCS 99), held July 13, 1999, in Orlando, Florida, active researchers reported on the 
then current state of learning classi er system research and highlighted some of the most promising 
research directions. The most interesting contri- tions to the meeting are included in the book Learning 
Classi er Systems: From Foundations to Applications, published as LNAI 1813 by Springer-Verlag. The 
following year, the Third International Workshop on Learning Classi er Systems (IWLCS 2000), held 
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September 15{16 in Paris, gave participants the opportunity to discuss further advances in learning 
classi er systems. We have included in this volume revised and extended versions of thirteen of the 
papers presented at the workshop.

Learning Classifier Systems

Learning Classifier Systems (LCS) are a machine learning paradigm introduced by John Holland in 
1976. They are rule-based systems in which learning is viewed as a process of ongoing adaptation to a 
partially unknown environment through genetic algorithms and temporal difference learning. This book 
provides a unique survey of the current state of the art of LCS and highlights some of the most promising 
research directions. The first part presents various views of leading people on what learning classifier 
systems are. The second part is devoted to advanced topics of current interest, including alternative 
representations, methods for evaluating rule utility, and extensions to existing classifier system models. 
The final part is dedicated to promising applications in areas like data mining, medical data analysis, 
economic trading agents, aircraft maneuvering, and autonomous robotics. An appendix comprising 467 
entries provides a comprehensive LCS bibliography.

Advances in Learning Classifier Systems

This book constitutes the thoroughly refereed post-proceedings of the 4th International Workshop on 
Learning Classifier Systems, IWLCS 2001, held in San Francisco, CA, USA, in July 2001. The 12 
revised full papers presented together with a special paper on a formal description of ACS have gone 
through two rounds of reviewing and improvement. The first part of the book is devoted to theoretical 
issues of learning classifier systems including the influence of exploration strategy, self-adaptive 
classifier systems, and the use of classifier systems for social simulation. The second part is devoted 
to applications in various fields such as data mining, stock trading, and power distributionn networks.

Learning Classifier Systems

The 5th International Workshop on Learning Classi?er Systems (IWLCS2002) was held September 
7–8, 2002, in Granada, Spain, during the 7th International Conference on Parallel Problem Solving 
from Nature (PPSN VII). We have included in this volume revised and extended versions of the papers 
presented at the workshop. In the ?rst paper, Browne introduces a new model of learning classi?er 
system, iLCS, and tests it on the Wisconsin Breast Cancer classi?cation problem. Dixon et al. present 
an algorithm for reducing the solutions evolved by the classi?er system XCS, so as to produce a small 
set of readily understandable rules. Enee and Barbaroux take a close look at Pittsburgh-style classi?er 
systems, focusing on the multi-agent problem known as El-farol. Holmes and Bilker investigate the 
effect that various types of missing data have on the classi?cation performance of learning classi?er 
systems. The two papers by Kovacs deal with an important theoretical issue in learning classi?er 
systems: the use of accuracy-based ?tness as opposed to the more traditional strength-based ?tness. 
In the ?rst paper, Kovacs introduces a strength-based version of XCS, called SB-XCS. The original 
XCS and the new SB-XCS are compared in the second paper, where - vacs discusses the different 
classes of solutions that XCS and SB-XCS tend to evolve.

Advances in Evolutionary Computing

This book provides a collection of fourty articles containing new material on both theoretical aspects 
of Evolutionary Computing (EC), and demonstrating the usefulness/success of it for various kinds of 
large-scale real world problems. Around 23 articles deal with various theoretical aspects of EC and 17 
articles demonstrate the success of EC methodologies. These articles are written by leading experts 
of the field from different countries all over the world.

Strength or Accuracy: Credit Assignment in Learning Classifier Systems

Classifier systems are an intriguing approach to a broad range of machine learning problems, based 
on automated generation and evaluation of condi tion/action rules. Inreinforcement learning tasks they 
simultaneously address the two major problems of learning a policy and generalising over it (and re 
lated objects, such as value functions). Despite over 20 years of research, however, classifier systems 
have met with mixed success, for reasons which were often unclear. Finally, in 1995 Stewart Wilson 
claimed a long-awaited breakthrough with his XCS system, which differs from earlier classifier sys 
tems in a number of respects, the most significant of which is the way in which it calculates the 



value of rules for use by the rule generation system. Specifically, XCS (like most classifiersystems) 
employs a genetic algorithm for rule generation, and the way in whichit calculates rule fitness differsfrom 
earlier systems. Wilson described XCS as an accuracy-based classifiersystem and earlier systems as 
strength-based. The two differin that in strength-based systems the fitness of a rule is proportional to 
the return (reward/payoff) it receives, whereas in XCS it is a function of the accuracy with which return 
is predicted. The difference is thus one of credit assignment, that is, of how a rule's contribution to the 
system's performance is estimated. XCS is a Q learning system; in fact, it is a proper generalisation 
of tabular Q-learning, in which rules aggregate states and actions. In XCS, as in other Q-learners, 
Q-valuesare used to weightaction selection.

Genetic and Evolutionary Computation — GECCO 2004

The two volume set LNCS 3102/3103 constitutes the refereed proceedings of the Genetic and 
Evolutionary Computation Conference, GECCO 2004, held in Seattle, WA, USA, in June 2004. The 230 
revised full papers and 104 poster papers presented were carefully reviewed and selected from 460 
submissions. The papers are organized in topical sections on artificial life, adaptive behavior, agents, 
and ant colony optimization; artificial immune systems, biological applications; coevolution; evolutionary 
robotics; evolution strategies and evolutionary programming; evolvable hardware; genetic algorithms; 
genetic programming; learning classifier systems; real world applications; and search-based software 
engineering.

Genetic And Evolutionary Computation- GECCO 2004

The two volume set LNCS 3102/3103 constitutes the refereed proceedings of the Genetic and 
Evolutionary Computation Conference, GECCO 2004, held in Seattle, WA, USA, in June 2004. The 230 
revised full papers and 104 poster papers presented were carefully reviewed and selected from 460 
submissions. The papers are organized in topical sections on artificial life, adaptive behavior, agents, 
and ant colony optimization; artificial immune systems, biological applications; coevolution; evolutionary 
robotics; evolution strategies and evolutionary programming; evolvable hardware; genetic algorithms; 
genetic programming; learning classifier systems; real world applications; and search-based software 
engineering.

Evolutionary Computation

Rapid advances in evolutionary computation have opened up a world of applications-a world rapidly 
growing and evolving. Decision making, neural networks, pattern recognition, complex optimiza-
tion/search tasks, scheduling, control, automated programming, and cellular automata applications all 
rely on evolutionary computation. Evolutionary Com

Learning Classifier Systems

This book constitutes the thoroughly refereed joint post-conference proceedings of two consecutive 
International Workshops on Learning Classifier Systems that took place in Atlanta, GA, USA in July 
2008, and in Montreal, Canada, in July 2009 - all hosted by the Genetic and Evolutionary Computation 
Conference, GECCO. The 12 revised full papers presented were carefully reviewed and selected from 
the workshop contributions. The papers are organized in topical sections on LCS in general, function 
approximation, LCS in complex domains, and applications.

Introduction to Evolutionary Computing

The first complete overview of evolutionary computing, the collective name for a range of problem-solv-
ing techniques based on principles of biological evolution, such as natural selection and genetic 
inheritance. The text is aimed directly at lecturers and graduate and undergraduate students. It is also 
meant for those who wish to apply evolutionary computing to a particular problem or within a given 
application area. The book contains quick-reference information on the current state-of-the-art in a 
wide range of related topics, so it is of interest not just to evolutionary computing specialists but to 
researchers working in other fields.

Genetic and Evolutionary Computation - GECCO 2003

The set LNCS 2723 and LNCS 2724 constitutes the refereed proceedings of the Genetic and Evolu-
tionaty Computation Conference, GECCO 2003, held in Chicago, IL, USA in July 2003. The 193 revised 



full papers and 93 poster papers presented were carefully reviewed and selected from a total of 417 
submissions. The papers are organized in topical sections on a-life adaptive behavior, agents, and 
ant colony optimization; artificial immune systems; coevolution; DNA, molecular, and quantum com-
puting; evolvable hardware; evolutionary robotics; evolution strategies and evolutionary programming; 
evolutionary sheduling routing; genetic algorithms; genetic programming; learning classifier systems; 
real-world applications; and search based softare engineering.

Evolutionary Computation

Evolutionary computation is the study of computational systems which use ideas and get inspiration 
from natural evolution and adaptation. This book is devoted to the theory and application of evolutionary 
computation. It is a self-contained volume which covers both introductory material and selected 
advanced topics. The book can roughly be divided into two major parts: the introductory one and the 
one on selected advanced topics. Each part consists of several chapters which present an in-depth 
discussion of selected topics. A strong connection is established between evolutionary algorithms and 
traditional search algorithms. This connection enables us to incorporate ideas in more established 
fields into evolutionary algorithms. The book is aimed at a wide range of readers. It does not require 
previous exposure to the field since introductory material is included. It will be of interest to anyone who 
is interested in adaptive optimization and learning. People in computer science, artificial intelligence, 
operations research, and various engineering fields will find it particularly interesting.

Foundations of Genetic Algorithms 2001 (FOGA 6)

Foundations of Genetic Algorithms, Volume 6 is the latest in a series of books that records the pres-
tigious Foundations of Genetic Algorithms Workshops, sponsored and organised by the International 
Society of Genetic Algorithms specifically to address theoretical publications on genetic algorithms 
and classifier systems. Genetic algorithms are one of the more successful machine learning methods. 
Based on the metaphor of natural evolution, a genetic algorithm searches the available information in 
any given task and seeks the optimum solution by replacing weaker populations with stronger ones. 
Includes research from academia, government laboratories, and industry Contains high calibre papers 
which have been extensively reviewed Continues the tradition of presenting not only current theoretical 
work but also issues that could shape future research in the field Ideal for researchers in machine 
learning, specifically those involved with evolutionary computation

Genetic and Evolutionary Computation — GECCO 2003

The set LNCS 2723 and LNCS 2724 constitutes the refereed proceedings of the Genetic and Evolu-
tionary Computation Conference, GECCO 2003, held in Chicago, IL, USA in July 2003. The 193 revised 
full papers and 93 poster papers presented were carefully reviewed and selected from a total of 417 
submissions. The papers are organized in topical sections on a-life adaptive behavior, agents, and 
ant colony optimization; artificial immune systems; coevolution; DNA, molecular, and quantum com-
puting; evolvable hardware; evolutionary robotics; evolution strategies and evolutionary programming; 
evolutionary sheduling routing; genetic algorithms; genetic programming; learning classifier systems; 
real-world applications; and search based software engineering.

Learning Classifier Systems

This book constitutes the thoroughly refereed joint post-conference proceedings of two consecutive 
International Workshops on Learning Classifier Systems that took place in Seattle, WA, USA in July 
2006, and in London, UK, in July 2007 - all hosted by the Genetic and Evolutionary Computation 
Conference, GECCO. The 14 revised full papers presented were carefully reviewed and selected from 
the workshop contributions. The papers are organized in topical sections on knowledge representation, 
analysis of the system, mechanisms, new directions, as well as applications.

Genetic Programming Theory and Practice XV

These contributions, written by the foremost international researchers and practitioners of Genetic 
Programming (GP), explore the synergy between theoretical and empirical results on real-world 
problems, producing a comprehensive view of the state of the art in GP. Topics in this volume include: 
exploiting subprograms in genetic programming, schema frequencies in GP, Accessible AI, GP for Big 
Data, lexicase selection, symbolic regression techniques, co-evolution of GP and LCS, and applying 



ecological principles to GP. It also covers several chapters on best practices and lessons learned from 
hands-on experience. Readers will discover large-scale, real-world applications of GP to a variety of 
problem domains via in-depth presentations of the latest and most significant results.

Foundations of Learning Classifier Systems

This volume brings together recent theoretical work in Learning Classifier Systems (LCS), which 
is a Machine Learning technique combining Genetic Algorithms and Reinforcement Learning. It 
includes self-contained background chapters on related fields (reinforcement learning and evolutionary 
computation) tailored for a classifier systems audience and written by acknowledged authorities in their 
area - as well as a relevant historical original work by John Holland.

Learning Classifier Systems

This book constitutes the refereed proceedings of the 5th International Workshop on Learning Classifier 
Systems, IWLCS 2003, held in Granada, Spain in September 2003 in conjunction with PPSN VII. The 
10 revised full papers presented together with a comprehensive bibliography on learning classifier 
systems were carefully reviewed and selected during two rounds of refereeing and improvement. All 
relevant issues in the area are addressed.

Foundations of Learning Classifier Systems

This volume brings together recent theoretical work in Learning Classifier Systems (LCS), which 
is a Machine Learning technique combining Genetic Algorithms and Reinforcement Learning. It 
includes self-contained background chapters on related fields (reinforcement learning and evolutionary 
computation) tailored for a classifier systems audience and written by acknowledged authorities in their 
area - as well as a relevant historical original work by John Holland.

Parallel Problem Solving from Nature - PPSN VII

This book constitutes the refereed proceedings of the 7th International Conference on Parallel Problem 
Solving from Nature,PPSN 2002, held in Granada, Spain in September 2002. The 90 revised full papers 
presented were carefully reviewed and selected from 181 submissions. The papers are organized in 
topical sections on evolutionary algorithms theory, representation and codification, variation operators, 
evolutionary techniques and coevolution, multiobjective optimization, new techniques for evolutionary 
algorithms, hybrid algorithms, learning classifier systems, implementation of evolutionary algorithms, 
applications, and cellular automata and ant colony optimization.

Foundations of Genetic Algorithms 6

Foundations of Genetic Algorithms, Volume 6 is the latest in a series of books that records the pres-
tigious Foundations of Genetic Algorithms Workshops, sponsored and organised by the International 
Society of Genetic Algorithms specifically to address theoretical publications on genetic algorithms 
and classifier systems. Genetic algorithms are one of the more successful machine learning methods. 
Based on the metaphor of natural evolution, a genetic algorithm searches the available information in 
any given task and seeks the optimum solution by replacing weaker populations with stronger ones. 
Includes research from academia, government laboratories, and industry Contains high calibre papers 
which have been extensively reviewed Continues the tradition of presenting not only current theoretical 
work but also issues that could shape future research in the field Ideal for researchers in machine 
learning, specifically those involved with evolutionary computation

Genetic Fuzzy Systems

This book constitutes the refereed proceedings of the 6th International Conference on Parallel Problem 
Solving from Nature, PPSN VI, held in Paris, France in September 2000. The 87 revised full papers 
presented together with two invited papers were carefully reviewed and selected from 168 submissions. 
The presentations are organized in topical sections on analysis and theory of evolutionary algorithms, 
genetic programming, scheduling, representations and operators, co-evolution, constraint handling 
techniques, noisy and non-stationary environments, combinatorial optimization, applications, machine 
learning and classifier systems, new algorithms and metaphors, and multiobjective optimization.

Parallel Problem Solving from Nature-PPSN VI



Foundations of Genetic Algorithms, Volume 6 is the latest in a series of books that records the pres-
tigious Foundations of Genetic Algorithms Workshops, sponsored and organised by the International 
Society of Genetic Algorithms specifically to address theoretical publications on genetic algorithms 
and classifier systems. Genetic algorithms are one of the more successful machine learning methods. 
Based on the metaphor of natural evolution, a genetic algorithm searches the available information in 
any given task and seeks the optimum solution by replacing weaker populations with stronger ones. 
Includes research from academia, government laboratories, and industry Contains high calibre papers 
which have been extensively reviewed Continues the tradition of presenting not only current theoretical 
work but also issues that could shape future research in the field Ideal for researchers in machine 
learning, specifically those involved with evolutionary computation.

Foundations of Genetic Algorithms 2001 (FOGA 6)

This book describes the application of evolutionary computation in the automatic generation of a neural 
network architecture. The architecture has a significant influence on the performance of the neural 
network. It is the usual practice to use trial and error to find a suitable neural network architecture 
for a given problem. The process of trial and error is not only time-consuming but may not generate 
an optimal network. The use of evolutionary computation is a step towards automation in neural 
network architecture generation.An overview of the field of evolutionary computation is presented, 
together with the biological background from which the field was inspired. The most commonly used 
approaches to a mathematical foundation of the field of genetic algorithms are given, as well as an 
overview of the hybridization between evolutionary computation and neural networks. Experiments on 
the implementation of automatic neural network generation using genetic programming and one using 
genetic algorithms are described, and the efficacy of genetic algorithms as a learning algorithm for a 
feedforward neural network is also investigated.

Automatic Generation of Neural Network Architecture Using Evolutionary Computation

This book constitutes the refereed post-workshop proceedings of the AISB International Workshop on 
Evolutionary Computing, held in Manchester, UK, in April 1997. The 22 strictly reviewed and revised 
full papers presented were selected for inclusion in the book after two rounds of refereeing. The papers 
are organized in sections on evolutionary approaches to issues in biology and economics, problem 
structure and finite landscapes, evolutionary machine learning and classifier systems, evolutionary 
scheduling, and more techniques and applications of evolutionary algorithms.

Evolutionary Computing

These contributions, written by the foremost international researchers and practitioners of Genetic 
Programming (GP), explore the synergy between theoretical and empirical results on real-world 
problems, producing a comprehensive view of the state of the art in GP. Chapters in this volume 
include: Similarity-based Analysis of Population Dynamics in GP Performing Symbolic Regression 
Hybrid Structural and Behavioral Diversity Methods in GP Multi-Population Competitive Coevolution for 
Anticipation of Tax Evasion Evolving Artificial General Intelligence for Video Game Controllers A De-
tailed Analysis of a PushGP Run Linear Genomes for Structured Programs Neutrality, Robustness, and 
Evolvability in GP Local Search in GP PRETSL: Distributed Probabilistic Rule Evolution for Time-Se-
ries Classification Relational Structure in Program Synthesis Problems with Analogical Reasoning 
An Evolutionary Algorithm for Big Data Multi-Class Classification Problems A Generic Framework 
for Building Dispersion Operators in the Semantic Space Assisting Asset Model Development with 
Evolutionary Augmentation Building Blocks of Machine Learning Pipelines for Initialization of a Data 
Science Automation Tool Readers will discover large-scale, real-world applications of GP to a variety 
of problem domains via in-depth presentations of the latest and most significant results.

Genetic Programming Theory and Practice XIV

The field of evolutionary computation is expanding dramatically, fueled by the vast investment that 
reflects the value of applying its techniques. Culling material from the Handbook of Evolutionary 
Computation, Evolutionary Computation 1: Basic Algorithms and Operators contains up-to-date infor-
mation on algorithms and operators used in evolutionary computing. This volume discusses the basic 
ideas that underlie the main paradigms of evolutionary algorithms, evolution strategies, evolutionary 



programming, and genetic programming. It is intended to be used by individual researchers, teachers, 
and students working and studying in this expanding field.

Evolutionary Computation 1

We are very pleased to present this LNCS volume, the proceedings of the 8th InternationalConfer-
enceonParallelProblemSolvingfromNature(PPSNVIII). PPSN is one of the most respected and highly 
regarded conference series in evolutionary computation and natural computing/computation. This bi-
ennial eventwas?rstheldinDortmundin1990,andtheninBrussels(1992),Jerusalem (1994), Berlin (1996), 
Amsterdam (1998), Paris (2000), and Granada (2002). PPSN VIII continues to be the conference of 
choice by researchers all over the world who value its high quality. We received a record 358 paper 
submissions this year. After an extensive peer review process involving more than 1100 reviews, the 
programme c- mittee selected the top 119 papers for inclusion in this volume and, of course, for 
presentation at the conference. This represents an acceptance rate of 33%. Please note that review 
reports with scores only but no textual comments were not considered in the chairs’ ranking decisions. 
The papers included in this volume cover a wide range of topics, from e- lutionary computation to 
swarm intelligence and from bio-inspired computing to real-world applications. They represent some of 
the latest and best research in evolutionary and natural computation. Following the PPSN tradition, all - 
persatPPSNVIII werepresentedasposters.Therewere7 sessions:eachsession consisting of around 17 
papers. For each session, we covered as wide a range of topics as possible so that participants with 
di?erent interests would ?nd some relevant papers at every session.

Parallel Problem Solving from Nature - PPSN VIII

The two volume set LNCS 3102/3103 constitutes the refereed proceedings of the Genetic and 
Evolutionary Computation Conference, GECCO 2004, held in Seattle, WA, USA, in June 2004. The 230 
revised full papers and 104 poster papers presented were carefully reviewed and selected from 460 
submissions. The papers are organized in topical sections on artificial life, adaptive behavior, agents, 
and ant colony optimization; artificial immune systems, biological applications; coevolution; evolutionary 
robotics; evolution strategies and evolutionary programming; evolvable hardware; genetic algorithms; 
genetic programming; learning classifier systems; real world applications; and search-based software 
engineering.

Genetic and Evolutionary Computation — GECCO 2004

The two volume set LNCS 3102/3103 constitutes the refereed proceedings of the Genetic and 
Evolutionary Computation Conference, GECCO 2004, held in Seattle, WA, USA, in June 2004. The 230 
revised full papers and 104 poster papers presented were carefully reviewed and selected from 460 
submissions. The papers are organized in topical sections on artificial life, adaptive behavior, agents, 
and ant colony optimization; artificial immune systems, biological applications; coevolution; evolutionary 
robotics; evolution strategies and evolutionary programming; evolvable hardware; genetic algorithms; 
genetic programming; learning classifier systems; real world applications; and search-based software 
engineering.

Genetic and Evolutionary Computation — GECCO 2004

This book provides a unified framework that describes how genetic learning can be used to design 
pattern recognition and learning systems. It examines how a search technique, the genetic algorithm, 
can be used for pattern classification mainly through approximating decision boundaries. Coverage 
also demonstrates the effectiveness of the genetic classifiers vis-à-vis several widely used classifiers, 
including neural networks.

Classification and Learning Using Genetic Algorithms

This book constitutes the refereed proceedings of the 23rd European Conference on Applications of 
Evolutionary Computation, EvoApplications 2020, held as part of Evo*2020, in Seville, Spain, in April 
2020, co-located with the Evo*2020 events EuroGP, EvoMUSART and EvoCOP. The 44 full papers 
presented in this book were carefully reviewed and selected from 62 submissions. The papers cover 
a wide spectrum of topics, ranging from applications of bio-inspired techniques on social networks, 
evolutionary computation in digital healthcare and personalized medicine, soft-computing applied to 



games, applications of deep-bioinspired algorithms, parallel and distributed systems, and evolutionary 
machine learning.�

Applications of Evolutionary Computation

Learning Classifier Systems (LCS) are a machine learning paradigm introduced by John Holland in 
1976. They are rule-based systems in which learning is viewed as a process of ongoing adaptation to a 
partially unknown environment through genetic algorithms and temporal difference learning. This book 
provides a unique survey of the current state of the art of LCS and highlights some of the most promising 
research directions. The first part presents various views of leading people on what learning classifier 
systems are. The second part is devoted to advanced topics of current interest, including alternative 
representations, methods for evaluating rule utility, and extensions to existing classifier system models. 
The final part is dedicated to promising applications in areas like data mining, medical data analysis, 
economic trading agents, aircraft maneuvering, and autonomous robotics. An appendix comprising 467 
entries provides a comprehensive LCS bibliography.

Learning Classifier Systems

Just over thirty years after Holland first presented the outline for Learning Classifier System paradigm, 
the ability of LCS to solve complex real-world problems is becoming clear. In particular, their capability 
for rule induction in data mining has sparked renewed interest in LCS. This book brings together work 
by a number of individuals who are demonstrating their good performance in a variety of domains. The 
first contribution is arranged as follows: Firstly, the main forms of LCS are described in some detail. A 
number of historical uses of LCS in data mining are then reviewed before an overview of the rest of the 
volume is presented. The rest of this book describes recent research on the use of LCS in the main 
areas of machine learning data mining: classification, clustering, time-series and numerical prediction, 
feature selection, ensembles, and knowledge discovery.

Learning Classifier Systems in Data Mining

Genetic Programming Theory and Practice explores the emerging interaction between theory and 
practice in the cutting-edge, machine learning method of Genetic Programming (GP). The material 
contained in this contributed volume was developed from a workshop at the University of Michigan's 
Center for the Study of Complex Systems where an international group of genetic programming 
theorists and practitioners met to examine how GP theory informs practice and how GP practice 
impacts GP theory. The contributions cover the full spectrum of this relationship and are written by 
leading GP theorists from major universities, as well as active practitioners from leading industries 
and businesses. Chapters include such topics as John Koza's development of human-competitive 
electronic circuit designs; David Goldberg's application of "competent GA" methodology to GP; Jason 
Daida's discovery of a new set of factors underlying the dynamics of GP starting from applied research; 
and Stephen Freeland's essay on the lessons of biology for GP and the potential impact of GP on 
evolutionary theory.



Genetic Programming Theory and Practice

The two volumes LNCS 10199 and 10200 constitute the refereed conference proceedings of the 
20th European Conference on the Applications of Evolutionary Computation, EvoApplications 2017, 
held in Amsterdam, The Netherlands, in April 2017, colocated with the Evo* 2016 events EuroGP, 
EvoCOP, and EvoMUSART. The 46 revised full papers presented together with 26 poster papers 
were carefully reviewed and selected from 108 submissions. EvoApplications 2016 consisted of 
the following 13 tracks: EvoBAFIN (natural computing methods in business analytics and finance), 
EvoBIO (evolutionary computation, machine learning and data mining in computational biology), 
EvoCOMNET (nature-inspired techniques for telecommunication networks and other parallel and 
distributed systems), EvoCOMPLEX (evolutionary algorithms and complex systems), EvoENERGY 
(evolutionary computation in energy applications), EvoGAMES (bio-inspired algorithms in games), 
EvoIASP (evolutionary computation in image analysis, signal processing, and pattern recognition), 
EvoINDUSTRY (nature-inspired techniques in industrial settings), EvoKNOW (knowledge incorpora-
tion in evolutionary computation), EvoNUM (bio-inspired algorithms for continuous parameter optimiza-
tion), EvoPAR (parallel implementation of evolutionary algorithms), EvoROBOT (evolutionary robotics), 
EvoSET (nature-inspired algorithms in software engineering and testing), and EvoSTOC (evolutionary 
algorithms in stochastic and dynamic environments).

Applications of Evolutionary Computation

Refuel your AI Models and ML applications with High-Quality Optimization and Search Solutions 
DESCRIPTION Genetic algorithms are one of the most straightforward and powerful techniques used in 
machine learning. This book ÔLearning Genetic Algorithms with PythonÕ guides the reader right from 
the basics of genetic algorithms to its real practical implementation in production environments.Ê Each 
of the chapters gives the reader an intuitive understanding of each concept. You will learn how to build a 
genetic algorithm from scratch and implement it in real-life problems. Covered with practical illustrated 
examples, you will learn to design and choose the best model architecture for the particular tasks. 
Cutting edge examples like radar and football manager problem statements, you will learn to solve 
high-dimensional big data challenges with ways of optimizing genetic algorithms. KEY FEATURESÊÊ 
_ Complete coverage on practical implementation of genetic algorithms. _ Intuitive explanations and 
visualizations supply theoretical concepts. _ Added examples and use-cases on the performance of 
genetic algorithms. _ Use of Python libraries and a niche coverage on the performance optimization 
of genetic algorithms. WHAT YOU WILL LEARNÊ _ Understand the mechanism of genetic algorithms 
using popular python libraries. _ Learn the principles and architecture of genetic algorithms. _ Apply 
and Solve planning, scheduling and analytics problems in Enterprise applications. _Ê Expert learning 
on prime concepts like Selection, Mutation and Crossover. WHO THIS BOOK IS FORÊÊ The book is 
for Data Science team, Analytics team, AI Engineers, ML Professionals who want to integrate genetic 
algorithms to refuel their ML and AI applications. No special expertise about machine learning is 
required although a basic knowledge of Python is expected. TABLE OF CONTENTS 1. Introduction 
2. Genetic Algorithm Flow 3. Selection 4. Crossover 5. Mutation 6. Effectiveness 7. Parameter Tuning 
8. Black-box Function 9. Combinatorial Optimization: Binary Gene Encoding 10. Combinatorial Opti-
mization: Ordered Gene Encoding 11. Other Common Problems 12. Adaptive Genetic Algorithm 13. 
Improving Performance

Learning Genetic Algorithms with Python
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