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This book constitutes the refereed proceedings of the 11th International Conference on Intelligent Data Analysis, IDA
2012, held in Helsinki, Finland, in October 2012. The 32 revised full papers presented together with 3 invited papers were
carefully reviewed and selected from 88 submissions. All current aspects of intelligent data analysis are addressed,
including intelligent support for modeling and analyzing data from complex, dynamical systems. The papers focus on
novel applications of IDA techniques to, e.g., networked digital information systems; novel modes of data acquisition and
the associated issues; robustness and scalability issues of intelligent data analysis techniques; and visualization and
dissemination results.
This book constitutes the refereed proceedings of the 9th International Conference on Intelligent Data Analysis, IDA
2010, held in Tucson, AZ, USA in May 2010. The 21 revised papers presented together with 2 invited papers were
carefully reviewed and selected from more than 40 submissions. All current aspects of intelligent data analysis are
addressed, particularly intelligent support for modeling and analyzing complex, dynamical systems. Topics covered are
end-to-end software systems; modeling complex systems such as gene regulatory networks, economic systems,
ecological systems, resources such as water, and dynamical social systems such as online communities; and
robustness, scaling properties and other usability issues.
This book constitutes the refereed conference proceedings of the 13th International Conference on Intelligent Data
Analysis, which was held in October/November 2014 in Leuven, Belgium. The 33 revised full papers together with 3
invited papers were carefully reviewed and selected from 70 submissions handling all kinds of modeling and analysis
methods, irrespective of discipline. The papers cover all aspects of intelligent data analysis, including papers on
intelligent support for modeling and analyzing data from complex, dynamical systems.
This volume presents the proceedings of the First Euro-China Conference on Intelligent Data Analysis and Applications
(ECC 2014), which was hosted by Shenzhen Graduate School of Harbin Institute of Technology and was held in
Shenzhen City on June 13-15, 2014. ECC 2014 was technically co-sponsored by Shenzhen Municipal People’s
Government, IEEE Signal Processing Society, Machine Intelligence Research Labs, VSB-Technical University of Ostrava
(Czech Republic), National Kaohsiung University of Applied Sciences (Taiwan), and Secure E-commerce Transactions
(Shenzhen) Engineering Laboratory of Shenzhen Institute of Standards and Technology.
This volume of Advances in Intelligent Systems and Computing contains accepted papers presented in the main track of
ECC 2015, the Second Euro-China Conference on Intelligent Data Analysis and Applications. The aim of ECC is to
provide an internationally respected forum for scientific research in the broad area of intelligent data analysis,
computational intelligence, signal processing, and all associated applications of AIs. The second edition of ECC was
organized jointly by VSB - Technical University of Ostrava, Czech Republic, and Fujian University of Technology,
Fuzhou, China. The conference, organized under the patronage of Mr. Miroslav Novak, President of the MoravianSilesian Region, took place in late June and early July 2015 in the Campus of the VSB - Technical University of Ostrava,
Czech Republic.
This book highlights recent advances in intelligent data analysis, computational intelligence, signal processing, and all
associated applications of artificial intelligence. It gathers papers presented at the ECC 2017, the Fourth Euro-China
Conference on Intelligent Data Analysis and Applications. The aim of the ECC was to provide an internationally
respected forum for scientific research in the broad areas of intelligent data analysis, computational intelligence, signal
processing, and all associated applications of artificial intelligence (AI). The fourth installment of the ECC was jointly
organized by the University of Málaga, Spain; the VŠB - Technical University of Ostrava, Czech Republic; and Fujian
University of Technology, Fuzhou, China. The conference took place in Málaga, Spain on October 9–11, 2017.
This book constitutes the Proceeding of the Sixth International Conference on Intelligent Data Analysis and Applications,
October 15–18, 2019, Arad, Romania. This edition is technically co-sponsored by “Aurel Vlaicu” University of Arad,
Romania, Southwest Jiaotong University, Fujian University of Technology, Chang’an University, Shandong University of
Science and Technology, Fujian Provincial Key Lab of Big Data Mining and Applications, and National Demonstration
Center for Experimental Electronic Information and Electrical Technology Education (Fujian University of Technology),
China, Romanian Academy, and General Association of Engineers in Romania - Arad Section. The book covers a range
of topics: Machine Learning, Intelligent Control, Pattern Recognition, Computational Intelligence, Signal Analysis,
Modeling and Visualization, Multimedia Sensing and Sensory Systems, Signal control, Imaging and Processing,
Information System Security, Cryptography and Cryptanalysis, Databases and Data Mining, Information Hiding, Cloud
Computing, Information Retrieval and Integration, Robotics, Control, Agents, Command, Control, Communication and
Computers (C4), Swarming Technology, Sensor Technology, Smart cities. The book offers a timely, board snapshot of
new development including trends and challenges that are yielding recent research directions in different areas of
intelligent data analysis and applications. The book provides useful information to professors, researchers, and
graduated students in area of intelligent data analysis and applications.
This book constitutes the refereed proceedings of the Second International Symposium on Intelligent Data Analysis,
IDA-97, held in London, UK, in August 1997. The volume presents 50 revised full papers selected from a total of 107
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submissions. Also included is a keynote, Intelligent Data Analysis: Issues and Opportunities, by David J. Hand. The
papers are organized in sections on exploratory data analysis, preprocessing and tools; classification and feature
selection; medical applications; soft computing; knowledge discovery and data mining; estimation and clustering; data
quality; qualitative models.
This book constitutes the conference proceedings of the 16th International Symposium on Intelligent Data Analysis,
which was held in October 2017 in London, UK. The 28 full papers presented in this book were carefully reviewed and
selected from 66 submissions. The traditional focus of the IDA symposium series is on end-to-end intelligent support for
data analysis. IDA solicits papers on all aspects of intelligent data analysis, including papers on intelligent support for
modelling and analyzing data from complex, dynamical systems.
We are glad to present the proceedings of the 5th biennial conference in the Intelligent Data Analysis series. The
conference took place in Berlin, Germany, August 28–30, 2003. IDA has by now clearly grown up. Started as a small sisymposium of a larger conference in 1995 in Baden-Baden (Germany) it quickly attractedmoreinterest(bothsubmissionandattendance-wise),andmovedfrom London (1997) to Amsterdam (1999), and two years ago to Lisbon. Submission
ratesalongwiththeeverimprovingqualityofpapershaveenabledtheor- nizers to assemble increasingly consistent and highquality programs. This year we were again overwhelmed by yet another record-breaking submission rate of 180 papers.
At the Program Chairs meeting we were – based on roughly 500 reviews – in the lucky position of carefully selecting 17
papers for oral and 42 for poster presentation. Poster presenters were given the opportunity to summarize their papers in
3-minute spotlight presentations. The oral, spotlight and poster presentations were then scheduled in a single-track, 2.
5-day conference program, summarized in this book. In accordance with the goal of IDA, “to bring together researchers
from diverse disciplines,” we achieved a nice balance of presentations from the more
theoreticalside(bothstatisticsandcomputerscience)aswellasmoreapplicati- oriented areas that illustrate how these
techniques can be used in practice. Work presented in these proceedings ranges from theoretical contributions dealing,
for example, with data cleaning and compression all the way to papers addressing practical problems in the areas of text
classi?cation and sales-rate predictions. A considerable number of papers also center around the currently so popular
applications in bioinformatics.
This open access book constitutes the proceedings of the 18th International Conference on Intelligent Data Analysis, IDA
2020, held in Konstanz, Germany, in April 2020. The 45 full papers presented in this volume were carefully reviewed and
selected from 114 submissions. Advancing Intelligent Data Analysis requires novel, potentially game-changing ideas.
IDA's mission is to promote ideas over performance: a solid motivation can be as convincing as exhaustive empirical
evaluation. This work was published by Saint Philip Street Press pursuant to a Creative Commons license permitting
commercial use. All rights not granted by the work's license are retained by the author or authors.
"This book explores the potential of utilizing medical data through the implementation of developed models in practical
applications"--Provided by publisher.
This book constitutes the refereed proceedings of the Third International Symposium on Intelligent Data Analysis, IDA-99
held in Amsterdam, The Netherlands in August 1999. The 21 revised full papers and 23 posters presented in the book
were carefully reviewed and selected from a total of more than 100 submissions. The papers address all current aspects
of intelligent data analysis; they are organized in sections on learning, visualization, classification and clustering,
integration, applications and media mining.
In recent years there has been a growing interest to extend classical methods for data analysis. The aim is to allow a more flexible
modeling of phenomena such as uncertainty, imprecision or ignorance. Such extensions of classical probability theory and
statistics are useful in many real-life situations, since uncertainties in data are not only present in the form of randomness --various types of incomplete or subjective information have to be handled. About twelve years ago the idea of strengthening the
dialogue between the various research communities in the field of data analysis was born and resulted in the International
Conference Series on Soft Methods in Probability and Statistics (SMPS). This book gathers contributions presented at the
SMPS'2012 held in Konstanz, Germany. Its aim is to present recent results illustrating new trends in intelligent data analysis. It
gives a comprehensive overview of current research into the fusion of soft computing methods with probability and statistics.
Synergies of both fields might improve intelligent data analysis methods in terms of robustness to noise and applicability to larger
datasets, while being able to efficiently obtain understandable solutions of real-world problems.
This book gathers papers presented at the ECC 2016, the Third Euro-China Conference on Intelligent Data Analysis and
Applications, which was held in Fuzhou City, China from November 7 to 9, 2016. The aim of the ECC is to provide an
internationally respected forum for scientific research in the broad areas of intelligent data analysis, computational intelligence,
signal processing, and all associated applications of artificial intelligence (AI). The third installment of the ECC was jointly
organized by Fujian University of Technology, China, and VSB-Technical University of Ostrava, Czech Republic. The conference
was co-sponsored by Taiwan Association for Web Intelligence Consortium, and Immersion Co., Ltd.
This book constitutes the conference proceedings of the 17th International Symposium on Intelligent Data Analysis, which was
held in October 2018 in ‘s-Hertogenbosch, the Netherlands. The traditional focus of the IDA symposium series is on end-to-end
intelligent support for data analysis. The 29 full papers presented in this book were carefully reviewed and selected from 65
submissions. The papers cover all aspects of intelligent data analysis, including papers on intelligent support for modeling and
analyzing data from complex, dynamical systems.
Each passing year bears witness to the development of ever more powerful computers, increasingly fast and cheap storage
media, and even higher bandwidth data connections. This makes it easy to believe that we can now – at least in principle – solve
any problem we are faced with so long as we only have enough data. Yet this is not the case. Although large databases allow us
to retrieve many different single pieces of information and to compute simple aggregations, general patterns and regularities often
go undetected. Furthermore, it is exactly these patterns, regularities and trends that are often most valuable. To avoid the danger
of “drowning in information, but starving for knowledge” the branch of research known as data analysis has emerged, and a
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considerable number of methods and software tools have been developed. However, it is not these tools alone but the intelligent
application of human intuition in combination with computational power, of sound background knowledge with computer-aided
modeling, and of critical reflection with convenient automatic model construction, that results in successful intelligent data analysis
projects. Guide to Intelligent Data Analysis provides a hands-on instructional approach to many basic data analysis techniques,
and explains how these are used to solve data analysis problems. Topics and features: guides the reader through the process of
data analysis, following the interdependent steps of project understanding, data understanding, data preparation, modeling, and
deployment and monitoring; equips the reader with the necessary information in order to obtain hands-on experience of the topics
under discussion; provides a review of the basics of classical statistics that support and justify many data analysis methods, and a
glossary of statistical terms; includes numerous examples using R and KNIME, together with appendices introducing the open
source software; integrates illustrations and case-study-style examples to support pedagogical exposition. This practical and
systematic textbook/reference for graduate and advanced undergraduate students is also essential reading for all professionals
who face data analysis problems. Moreover, it is a book to be used following one’s exploration of it. Dr. Michael R. Berthold is
Nycomed-Professor of Bioinformatics and Information Mining at the University of Konstanz, Germany. Dr. Christian Borgelt is
Principal Researcher at the Intelligent Data Analysis and Graphical Models Research Unit of the European Centre for Soft
Computing, Spain. Dr. Frank Höppner is Professor of Information Systems at Ostfalia University of Applied Sciences, Germany.
Dr. Frank Klawonn is a Professor in the Department of Computer Science and Head of the Data Analysis and Pattern Recognition
Laboratory at Ostfalia University of Applied Sciences, Germany. He is also Head of the Bioinformatics and Statistics group at the
Helmholtz Centre for Infection Research, Braunschweig, Germany.
This book constitutes the refereed conference proceedings of the 12th International Conference on Intelligent Data Analysis, which
was held in October 2013 in London, UK. The 36 revised full papers together with 3 invited papers were carefully reviewed and
selected from 84 submissions handling all kinds of modeling and analysis methods, irrespective of discipline. The papers cover all
aspects of intelligent data analysis, including papers on intelligent support for modeling and analyzing data from complex,
dynamical systems.
This book constitutes the refereed conference proceedings of the 15th International Conference on Intelligent Data Analysis, which
was held in October 2016 in Stockholm, Sweden. The 36 revised full papers presented were carefully reviewed and selected from
75 submissions. The traditional focus of the IDA symposium series is on end-to-end intelligent support for data analysis. The
symposium aims to provide a forum for inspiring research contributions that might be considered preliminary in other leading
conferences and journals, but that have a potentially dramatic impact.
Intelligent Data Analysis for Biomedical Applications: Challenges and Solutions presents specialized statistical, pattern recognition,
machine learning, data abstraction and visualization tools for the analysis of data and discovery of mechanisms that create data. It
provides computational methods and tools for intelligent data analysis, with an emphasis on problem-solving relating to automated
data collection, such as computer-based patient records, data warehousing tools, intelligent alarming, effective and efficient
monitoring, and more. This book provides useful references for educational institutions, industry professionals, researchers,
scientists, engineers and practitioners interested in intelligent data analysis, knowledge discovery, and decision support in
databases. Provides the methods and tools necessary for intelligent data analysis and gives solutions to problems resulting from
automated data collection Contains an analysis of medical databases to provide diagnostic expert systems Addresses the
integration of intelligent data analysis techniques within biomedical information systems
This book constitutes the refereed conference proceedings of the 14th International Conference on Intelligent Data Analysis, which
was held in October 2015 in Saint Étienne. France. The 29 revised full papers were carefully reviewed and selected from 65
submissions. The traditional focus of the IDA symposium series is on end-to-end intelligent support for data analysis. The
symposium aims to provide a forum for inspiring research contributions that might be considered preliminary in other leading
conferences and journals, but that have a potentially dramatic impact. To facilitate this, IDA 2015 will feature two tracks: a regular
"Proceedings" track, as well as a "Horizon" track for early-stage research of potentially ground-breaking nature.
This book constitutes the refereed proceedings of the 10th International Conference on Intelligent Data Analysis, IDA 2011, held in
Porto, Portugal, in October 2011. The 19 revised full papers and 16 revised poster papers resented together with 3 invited papers
were carefully reviewed and selected from 73 submissions. All current aspects of intelligent data analysis are addressed,
particularly intelligent support for modeling and analyzing complex, dynamical systems. The papers offer intelligent support for
understanding evolving scientific and social systems including data collection and acquisition, such as crowd sourcing; data
cleaning, semantics and markup; searching for data and assembling datasets from multiple sources; data processing, including
workflows, mixed-initiative data analysis, and planning; data and information fusion; incremental, mixed-initiative model
development, testing and revision; and visualization and dissemination of results; etc.
This book constitutes the refereed proceedings of the 7th International Conference on Intelligent Data Analysis, IDA 2007, held in
Ljubljana, Slovenia. The 33 revised papers were carefully reviewed and selected from almost 100 submissions. The book covers
all current aspects of this interdisciplinary field, including statistics, machine learning, data mining, classification and pattern
recognition, clustering, applications, modeling, and interactive dynamic data visualization.
This volume of Advances in Intelligent Systems and Computing highlights papers presented at the Fifth Euro-China Conference on
Intelligent Data Analysis and Applications (ECC2018), held in Xi’an, China from October 12 to 14 2018. The conference was cosponsored by Springer, Xi’an University of Posts and Telecommunications, VSB Technical University of Ostrava (Czech
Republic), Fujian University of Technology, Fujian Provincial Key Laboratory of Digital Equipment, Fujian Provincial Key Lab of Big
Data Mining and Applications, and Shandong University of Science and Technology in China. The conference was intended as an
international forum for researchers and professionals engaged in all areas of computational intelligence, intelligent control,
intelligent data analysis, pattern recognition, intelligent information processing, and applications.
This book constitutes the proceedings of the 19th International Symposium on Intelligent Data Analysis, IDA 2021, which was
planned to take place in Porto, Portugal. Due to the COVID-19 pandemic the conference was held online during April 26-28, 2021.
The 35 papers included in this book were carefully reviewed and selected from 113 submissions. The papers were organized in
topical sections named: modeling with neural networks; modeling with statistical learning; modeling language and graphs; and
modeling special data formats.
This book presents the emerging developments in intelligent computing, machine learning, and data mining. It also provides
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insights on communications, network technologies, and the Internet of things. It offers various insights on the role of the Internet of
things against COVID-19 and its potential applications. It provides the latest cloud computing improvements and advanced
computing and addresses data security and privacy to secure COVID-19 data.
One of the superb characteristics of Intelligent Data Analysis (IDA) is that it is an interdisciplinary ?eld in which researchers and
practitioners from a number of areas are involved in a typical project. This also creates a challenge in which the success of a team
depends on the participation of users and domain experts who need to interact with researchers and developers of any IDA
system. All this is usually re?ected in successful projects and of course on the papers that were evaluated by this year’s program
committee from which the ?nal program has been developed. In our call for papers, we solicited papers on (i) applications and
tools, (ii) theory and general principles, and (iii) algorithms and techniques. We received a total of 184 papers, reviewing these was
a major challenge. Each paper was assigned to three reviewers. In the end 46 papers were accepted, which are all included in the
proceedings and presented at the conference. This year’s papers re?ect the results of applied and theoretical researchfrom a
number of disciplines all of which are related to the ?eld of Intelligent Data Analysis. To have the best combination of theoretical
and applied research and also provide the best focus, we have divided this year’s IDA program into tu- rials, invited talks, panel
discussions and technical sessions.

This book focuses on methods and tools for intelligent data analysis, aimed at narrowing the increasing gap between
data gathering and data comprehension, and emphasis will also be given to solving of problems which result from
automated data collection, such as analysis of computer-based patient records, data warehousing tools, intelligent
alarming, effective and efficient monitoring, and so on. This book aims to describe the different approaches of Intelligent
Data Analysis from a practical point of view: solving common life problems with data analysis tools.
This book constitutes the refereed proceedings of the 6th International Conference on Intelligent Data Analysis, IDA
2005, held in Madrid, Spain in September 2005. The 46 revised papers presented together with two tutorials and two
invited talks were carefully reviewed and selected from 184 submissions. All current aspects of this interdisciplinary field
are addressed; the areas covered include statistics, machine learning, data mining, classification and pattern recognition,
clustering, applications, modeling, and interactive dynamic data visualization.
This second and revised edition contains a detailed introduction to the key classes of intelligent data analysis methods.
The twelve coherently written chapters by leading experts provide complete coverage of the core issues. The first half of
the book is devoted to the discussion of classical statistical issues. The following chapters concentrate on machine
learning and artificial intelligence, rule induction methods, neural networks, fuzzy logic, and stochastic search methods.
The book concludes with a chapter on visualization and an advanced overview of IDA processes.
This open access book constitutes the proceedings of the 18th International Conference on Intelligent Data Analysis, IDA
2020, held in Konstanz, Germany, in April 2020. The 45 full papers presented in this volume were carefully reviewed and
selected from 114 submissions. Advancing Intelligent Data Analysis requires novel, potentially game-changing ideas.
IDA’s mission is to promote ideas over performance: a solid motivation can be as convincing as exhaustive empirical
evaluation.
This book constitutes the refereed proceedings of the 8th International Conference on Intelligent Data Analysis, IDA
2009, held in Lyon, France, August 31 – September 2, 2009. The 33 revised papers, 18 full oral presentations and 15
poster and short oral presentations, presented were carefully reviewed and selected from almost 80 submissions. All
current aspects of this interdisciplinary field are addressed; for example interactive tools to guide and support data
analysis in complex scenarios, increasing availability of automatically collected data, tools that intelligently support and
assist human analysts, how to control clustering results and isotonic classification trees. In general the areas covered
include statistics, machine learning, data mining, classification and pattern recognition, clustering, applications, modeling,
and interactive dynamic data visualization.
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